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Common Core Algebra 11 Regents
Review Packet!

Mr. Schlansky



Multiple Choice Strategy with Variables

If variables in the problems and answers:

10 STO —- X,15S8TO —» 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!

T2
1. The expression o’ + IZ ++ k4 qua?s3
x - ’)/ .)' 2_ i 37
@5 +4x l+z,x+3 ﬁ—, 3)béx"—x+ 13 13
y 5 49 151
'TA e 2 3 L
2) 6x° + 8x 245 4)r+1\'+ * 53
ek
2. The expression ﬁ—;ﬁ—tl—n is equivalent to
2x+ 3
1) 2x* +3x -7+ it 3)2x*+ 25x+ 5+ Lo
o 2x+3 T
I | _ag._ . . 20
G))ZJ. -3x+7 2x+3([o—@ 4) 2x*-25x-5 =—
23 .
. 4 3 3 2 2 lxq’g l
3. What is the completely factored form of & — 4k~ + 8% — 32k + 12k~ - 487
1) k- 2)k-2)k+3)(k+4) 3) (k+ 2)tk - )k + 3k +4)
2) (k= 2)(k - )tk + 6)(k+2) @)Yk + k- Dk +6)(k+2) 14432
2|09

4. When factored completely, the expression 3x” — 5x? — 48x + 80 is equivalent to
1) (2 =16)3x - 5) 2YO D+ D - DBx-3)  2co
2) (x* +16)(3x — 5)(3x + 5) 4) (x+ ) - DBx-5)3x-3)

lj b0y

ik -gucb//d (it

5. Given i is the imaginary unit, {Z - yi1* in simplest form is
Dy -dm+4 3) -y +4
@).},3_43,“,4 4)y* +4
=G -4 O\,
6. The expression (x + 1)* - (x - 1)* is equivalent to
o 3)-2
2) -2+ 4x @4:,; v

~doo =300

7. The expression fix’ (-4x + 5) is equivalent to

1) ix-5 3) -24x* + 30x-i
)) —24x* - 30x 4) Z6ix-24xi- 5

=~ 0N



220

2, -3
a? . 3
8. The expression pETE is equivalent to

07'):D 3) i
Ef 703 b
2) 4ya~p
A2 02y
9. Which expression is equivalent to — 4 3 ?"’L{)
X%y
x> }’2
1) -;‘7 %5 3) 2~ @ alzs; .3§

N @F N M q
10. What is the product of % 4ab* andd 164°5% 2 14

@4@5{. UM 3ysap?/a?
2) 4ab* 2/ a 4)84°b* /e

13- R Ml s”
11. The expressiori iy 16x°y” is equivalent to

(}ﬁg 13, 33

2x"y 3)4x"y
2) 2x°y% 4) 4x°y%

: _“27%’-.

12. For positive values of x, which expression is equivalent to ~/ 16x” e x* o+ iax

O c{f_) 2N%.. NPy R
D ¢ b el

-
-2
13. Written in simplest form, m where ¢ = d, is equivalent to
1) c+d G —c-d — 3
d+2c d+ 2 7
2) c-d 4) -c+d
d+ 2 d+2c

-29

. =3x -5x4+2
14. The expression ——{;———7;— can %orewntten as
+ 2%
1) -3x-3 3) -3 tal
X+ 2x - ’)q
2y -1 @) EPRC U R, =5

2

: 00



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® (152025 /
I (x+y) =2t +3p+y 15625 £ Y825 <
M (@ +5%)? = (@ - 5D+ @ab)? |oseIs=l056I5 1"
1) I, only 3) II and III
2)Tand1l  4)Iand III
3

2. Which expression(s) are equivalent to = ,.— 4‘T, where x = 0?7 >
2 2° ) 1 >
o X P XK= b 3
1’3_" II. g I11. ]
1) II, only 3) I andIII
2) landII 4y 1,11, and 11T

3. Which of the following identities hold true for all real numbers?

-

L (x> +2p) =x* +ax’y+4y* [0 =20
I (% —42°)(x* +42°) = x* —162° - 132240000 = ~1¥2M06000 "~
I (x+ )P —xp—yY) =x* =y - g5~ ~dF LT

1) I, only 3) Il and III only
2)1 and II only 4) I and I1I only

4. Which factorizations are correct? i
I.&+270° = (a+3b)(a> —3ab+9p*) TS5=ANIS V P

N =130
II. & — 662 +8c +5¢* —30¢ + 40 = (c = 2)(c —4)(c +5) 130 = 19C"

L 1-x* =(1+x)>(1-x) ~qaqy # 4%0( x
1) I, only 3) Il and III only
@I and II only 4 1, 11, and III
5. Which factorization is incorrect? P

1) ak?-a9= @+ N-7 35251 7
2) af-3b% = (a-28)a® + 2ab +4b%) —dpOW =~ 7
BV m* +3m* —dm+12= (m~2)*(m+3) 1)7;? bl st X

4) Fastabtett+5t46=0+D0+2D0+3) 17!{7;‘{’/%/’

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

[ Yy s B f a1l 4 < A a ~ 4 il 7 Vet I\
(1Y (x+ 2+ 2(x+ )-8 = (x+ 6)x [i'z‘b"fllﬁ/'/ 3) ¥+ixt-dn’ - 100 = (k- p)ix+ B -l o100 = “3 5%C

2) x*+4x®+9x°° - 36}?2 s(x+3G-D D P - -5 -4)-6=*-NE*-6) 3]3/? j?_w_

i\ L 1 )| -
J4I0 £ 400
4



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 A/ x+3 =3—x1is
JF (1) | stodsx ¥ 0-a7
~2) {0}

3) {L6) [ STOSX @ 3=-% <

4) {23}

2. What is the solution set for the equation ~/5x+ 29 = x + 3?7
M4 4smex 4 7=17
72) 5 .‘

3) (45 TSOX@ [5G X<

4) {-54} -G S0V3X O DZ-) >

3. The solution set of A/3x+ 16 = x+ 2 is
1) {-34} ,

2) (-4,3) -4 S0 @ 272 X
F( B SOX 4 s=5
4 -4

4. The solution set of the equation ~/2x-4 =x-2 s
D {4’—4}:1 ST poz0v”
2,4 >10° e
e 4 ST g 220

3) {4}
4 {13
5. What is the solution set of the equation 23 ¢ ” tl=— i 37

1) (2,3} 3 DTOSX FRR
A2y QSoSX §-5=75v
3) {3}
4 {}




: . . 3
6. What is the solution set of the equation 32+ 25 _ §=—7

x+7 %"
1) {

oW
N
Aﬂ_l

b b
@lg} Tspax 777
-2, SP=X =\

7. The solution set for the equation ~/56-x = x is
1) 871 —g S>x T X
2) {_7’ 8)

% ET}} FSWax 727

8. Which is the solution to: 2(3)* +1=11?

@;?TZ‘SX (\:“/ 3) _log3

4log5
2) 4log5s 4 4log3
log3 log5

9. Which is the solution to: 256 +4(2)** =2700?

In4 In611 , - ; /
D 6In2 @6ln2 =X )700'3700
2 61n 423 " 61n 2444

In 4 In 4

10. Which is the solution to: 1-2(5)> =-5?
3 In6 2In4

3)
2) O >X 5=
Inl 2In5

2In3 In3
2In5 ~§/




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: ~Jx—-5 + xi 7 D.JN')& C'l"

wdyoly Y (12

Y] M=t
2. What is the solution set for the equation ~/56 - x f x? :t?/\ JQISGLF
W mddv‘) “r 9 l oy
‘\ood l X 7

3. What is the solution set for the equation ~/5x+ 29 ¢ x+ 3?
meaﬁ 91 | 1L Tadersecd
30 x=Y

2
4. Solve algebraically for x: ~/x“+x—1+11x# 7x+3 I,,JNS@ (-

wIWSM "fl T2 o= Z

30 5
5. What is the solution set of the equation oo +1 } -3 . A 1”3 PC,F

3x+ 25 3 |
-5429
6. What is the solution set of the equation 7 13 P/) 1@[:36(;*_

s goud] 1 @ Tx==3

7. What is the solution, if any, of the equation 23 - 2x- 2 ? :FV“IQVS QC{“

x+3 4-x | x*-x-12

gy Yoo | gy x=

8. Solve forx: — -3

\L') N Uz)aid 290%

C“ % T Trenect



9. Solve the equation 2x’ —x* —8x 34 for all values of x. ’>< — - cl

7y, m,‘b.&)./) ﬂa&p ‘H TT %.‘d}((’- X: 5
- bt Y= 2
10. Solve for x: x3+x2i=4x+4 e Bec .
wnlas good 4L 42 *=9
X= 9_
11. Solve forx: x* —2x*+x-2 =
, 4—41[”6 Cj‘ O
Widae's jqu it 1 '&;: |
=2~
12. Solve for x and round your answer to the nearest thousandth: %(1 .8)X 7.5 Mﬂ"{’cf
Windsh gond G| (1L x=4407

13. Solve for x and round your answer to the nearest thousandth: 2 (%j lr 4 J?/.Jp Soc t-
| I ¢
w wbids goo T0 x= .,
1) — 63
14. Solve for x and round your answer to the nearest thousandth: 1-2(3)** 4 -5 DA 'lél’ Sat
ww\(;’o.d’i \‘j\:o)d) ‘()' (tl \(‘ - g

15. Solve x™ + 5 14 +20. T lorsecf  X=~S

adgdr} 3y Mx 9 ‘ TL X=-2.
X=g-
16. Solve for all values of x: x* +4x” + 4x* % -1 ThletSect X=0
ch\)‘} 3 Max “('( 'k = -L/

17. Solve for x and round your answer to the nearest hundredth: 4*-5F 12 f Y JO[S e(;’~

M}J)\*j MAX T2 x=o4

18. Solve for x and round your answer to the nearest hundredth: 8+2(4)"° 414 Ql@/y C ;._

Gk ) Hy 1T yagng



Profit

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

Net worth = value of accounts - debt

*Keep, change, change when subtractlng polynomials

#90 (an U IMC SH9 gace AN Se b oP

1. Mr. Schlansky’s tutoring revenue can be represented by »(x) = 25x* —90x +14 and his costs
can be represented by c(x) =12x* +21x +10. Ifhis-profit can be determined using
p(x) =r(x)—c(x), write a polynomla ctloh what xmd represent p(x).

o= (2SR -0kt L(2eiabero)
2 ¥ a0x HY

A;X?’ -dlx 10
R A

,0(\}‘) - I%XQ‘H)X‘}(’{

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 S(x) = 954 - 6x
and the company’s revenue by R(x) = x e S(x) The company's profits, R(x) - C(x), could be

modeled by < ( 94
1) 018x%+6.02x%+91.4x+ 180 & ‘olsx -602x° + 91 4x- 180
2) 0.18x> - 598x? —914x+180 e 4) 0.18x> + 5.98x% + 99.4x + 180

s - -lox) £ (ﬁx S 0% $x HEO) — 6% 30, 0%+ 4x -1
ﬂiiﬁ,g _;\@(3,;9_3)( —Yx—lg0

—_—

3. Chet has $1200 invested in a bank account modeled by the function P(») = 1200(1.002)*, where
P(n) is the value of his account, in dollars, after » months. Chet's debt is modeled by the
function O(») = 100%, where Q(#) is the value of debt, in dollars, after » months. After » months,
which function represents Chet's net worth, R(#)?

1) R(z) = 1200(1.002)" + 1007 (3)’ R(%) = 1200(1 002)" — 1007
2) R = 1200(1.002)“" +100# 4) R(n) = 1200(1.002)*** - 100

Lly) = Po) - Qo)
Dln) = 120001603 150



4. A manufacturing company has developed a cost model, C(x) = 0.15x” + 0.01x* + 2x+ 120, where
x is the number of items sold, in thousands. The sales price can be modeled by S(x) = 30 -0 01x.
Therefore, revenue is modeled by R(x) = xe S(x). The company's profit, P(x) = R(x) - C(x), could

be modeled by X (30 -.0l%)
1) 0.15x% +0.02x* - 28x+ 120 3) -0.15x* +0.01x* = 2.01x - 120
@) -0.15%> - 0.02x* + 28x - 120 4) -0.15x% +32x+ 120

X (30 -.0ly) = (TSxCr. 0ly® F2xH0)
,%,u,;— 0l - 15%E -0l P-dx~1d0

—

_ _i§><3—.03><3‘ro75>( -0

5. A major car company analyzes its revenue, K(x), and costs C(x), 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
C(x) = 880x° — 21,000x" + 150,000x - 160,000
The company's profits can be represented as the difference between its revenue and costs. Write
the profit function, P(x), as a polynomial in standard form.

($50%3-12,000 X>+83,000x ¥1000) - ( 5 80x>= 24000 150000 x -149:000)
§sz>,<34;) 000 ¥ L€3,000 % K000
—%80x 31, o0 =) 00x_H160ay

~ \ — 5?305‘ 4-('/()3))& ——b?(ﬂ)x vk 7/000

e

6. The profit function, p(x), for a company is the cost function, ¢(x), subtracted from the revenue
function, 7(x). The profit function for the Acme Corporation is p(x) = -0 $x* + 250x - 300 and the
revenue function is r{x) = -0.3x% + 150x. The cost function for the Acme Corporation is

AY c(x) = 0.2x* - 100x + 300 3) e¢(x)=-02x*+ 100x - 300
2) o(x)=02x*+ 100x + 300 4) o(x)=-08x% +400x - 300

PN = (- ¢ (%)

C(\f\ = (‘(\(\\ ‘p(x)
=(-0. 3% H wx\ L=+ SOX - 300
’5 X)*’l SU
> D,§OY "%OC
! /-

L 2 - 100X £200




Dividing Polynomials: (Synthetic Division)

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

Bring the first number down
Multiply, Add, Multiply, Add, etc.

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

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

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

S 3| -84

2.

NEEHD - -0

i1 5% 147
@){H(/%U i 49 |50

x'=2x* - Tx+12

xX+6

Ll o-2-713
~lp 30 d-| ks
- 34 197 -0

3 2
4, 4x” +12x° -5

x+5 -5 L/ /& O *_5
-0 40 200

X" ¢ @ 305

6.5’“3"60 5 5 O O ~(7O

10 20 4o
< l0_20 20

8. ~3x* +10x-6
x+1
I —13
3 '5 «-’9

\



2x=2]
= 2

TRttt ope
o,
f‘“‘“;éz.i.‘::ﬁai- : ”Sﬁ
To determine if a binomial is a factor: g;}g 3.“;;%;’%,
Find the remainder! (Use remainder theorem) 3-*1.;“%,;;’:‘@:3; ,5;?‘;:‘3“:;?3
If the remainder is 0, it is a factor e ;-;:-ii;

If the remainder is not 0, it is not a factor
1.1s x—6 afactor of p(x)=x’—6x” +4x—1? Explain your answer.

pU6) = (61>l ™+ 40 - | No, it femeeli ¢ s a0k O
b=

2.1s x+2 afactor of p(x)=x"—3x" —8x+4? Explain your answer.

P = (-3¢3) -8(-2) +Y s, by temambc 13 O
P (‘;\ =)

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

37’:%/‘1(:‘) /ﬂ: 'él P(‘b) :g(_%')l*_ S(’%‘) {—D, L@S/ ‘“f /{)MCH’?JI( SN O

P(-3) =0

4.1s 3x—2 a factor of p(x)=3x" —2x* —=27x+18? Explain your answer.

=0 3 D12)-3(2) ) UAR) HIK

¥

33’:%/\(:3 /(2)=0) s bhe femambic S O

5. Determine if x- 5 is a factor of 2x® - 4x* - 7x - 10. Explain your answe

ﬁ('ﬂ—:)(sﬁg-%ﬂ“—’ﬂﬂ”@ {\/a/m /@’W'WO
s\ =10 potU

6. Which binomial is a factor of x* - 4x* - 4x+ 82 -\
Qx-2 Pol= O 3) x-q pl=

2) x+2 pla= b 4) x+4 P13

7. Which binomial is not a factor of the expression x° - 11x* + 16x+ 84?
) x+2 PR = O 3) x-6 PN=0



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

) x-11 (?L 3) x+6 PlH) = - Jo4
2) x+2 ol _’)\,4\ 4) x+3 p(_g\zo

9. Which binomial is a factor of the expression x* —7x—6?

1) x+3 p~%)~~|ll 3) x=2 p(A= =12
2 x=1 () = -2 D 2 P =0

10. Which binomial is not a factor of the expression % =4x* ~25% 4287
0 x+6 p(—b\: g 3) x—-1 plN= o

2) x-7 mﬂ =0 4) x+4 P/Jﬂ: O

11. Which binomial is not a factor of p(x)=2x" +7x* = 5x—4?

1) x+4 2 pld)= O 3 x-1 Pl= O
@px+1 p(_n: (0 4) 2x+(f i~ 4. P('E\?O
=~

5=
12. Which binomial is notafactor of p(x) 2x° =5x% +6x-22
x-1 A= l 2( 40 3) 2x-1=0 S = 03

- -

2) x— 2gg\ 4) 2x+1=0 -k = =

%x~‘ élx"\
K= 9- X- tﬁ{)o\» G ‘?‘(C{‘U

13. Given P(x) = x° - 3x* - 2x + 4, which state
1) (x-1)is a factor because P(-1) =22 e 3) (x+ 1) is a factor because ~(1) = D
2) (x+1)is a factor because P(- 1) 2./ @ (x- 1) is a factor because (1) =

DY = (>3 *P e pay = (P-30V-200 *‘%

A= )
14.If i) = 2x* = x° - 162+ 3, thenf{—\]:C) xl/'
1) equals 0 and 2x + 14s'a factor of fx) 3)~does not equal 0 and 2x+ 1 is not a
- el f A0
O/ equals 0 and zx - | Isua factor of flx)  4) does notequal 0 and 2x - 1 is a factor
~l of Ax)
,élx |
Q 5 15. Consider the functlon ﬂx) = 2x” + x* = 18x~ 9. Which statement is true?
A= 2% — x). §
{ 1 1) 2x }}s%f;aitorofﬂ 3) ﬂj)#ft'%]
; -\ %=3 3 oL
42}) x-3isa factor of fix). 4) jt ; i
=3 p3)= z

FiMinmmalym-iﬁl:E—anaﬁon




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= () PHEEP HA Vo R=0
O=- +k=-1+b

O= I
-4 -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=(AHK(A3) 30 P30
O=-97-3K-20

O =-3k-<71
fS’] +S7

S1=3k
3 =3

T
<l = ©
3.1f x- 1 is a factor of x* - kx* + 2x, what is the value of k?
(1)=0 03
Py O=(HP-KUP Q)
O=] —K+J

O=-k4+3
W +HK

4. The polynomial function g(x) = x* + ax* - 5x+ 6 has a factor of (x - 3). Determine the value of

& O =(2) (3-SR +b PB)=o
0=27+qq-15+b
O=a+ly

1% -Is
.48:&
5 9

-~ -
-



[a] Zeps it Hhegax
Tgdiary 208 o't

Nameg( h la /) gk‘f Date
Mr. Schlansky v Algebra II
Imaginary Zeros
1. Which graph has imaginary roots?
1) y 3) y
St o
N 1\

2. If fz) is represented by the graph below, Does f{x) have imaginary roots? Explain your answer.

f(x)

N/

N4

3. Which quadratic functions have imaginary roots?

1) #(x) only

LX) only

3) Both /® and 4(x)
4) Neither /&) or h(x)

\\bz Jf I kS are el heasse Hhe
Yapr hits e xeenss

ifx)

Al
ol

rWﬂMj

4. Does the equation x* —4x+ 13 = 0 have imaginary solutions? Justify your answer.

/4 mb 4=

R

/) s e ﬁrqﬂ? 51&06/ f facy

”QL W% S



5. Which of the following graphs have imaginary zeros'7

3 %%@ﬁ

T
I anl
L~
1)Iand IV 3) I only

ﬁn and III 4) 1l and IV

6. Which representation of a quadratic has imaginary roots"

D x|y 3) o
-2.5 2 - ::
( 5 C D/y [ - 54
( \ -1.5 | -1 I-/eéz ;:
i -1.0 | -1 S
| NG A
&M 4051 0 D ‘_-_'{_u'uséw
{\ Vi 0.0 2 4 - 1}7

2) 2(x+3) =64 Y=l d b &) 2+ b
4 2 i’

7. Which graph could represent a 4th degree polynomial function nwith a posmve leading coefficient, 2
ros, and 2 imaginary zeros? P N5,
AT R am ™
AR A (2

|
=N I s el

N ’ d (el
{ Jul ké | ?QR




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 azero, 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

Y ou 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 followmg polynomials

1- -

plil= (e ben(x3) = R -l

V\L‘*MW)XS V m (1))

~

4



A\ gt VAl /

The wraph below shows the polvnomial i~ piy).

The tactors of peviare
I+ 20 (v -30 amd v +6)
2y (v -2), (o3 and (v+6)

() (v -2 -2 and (v +6)

Q‘L\' +2), (v +2), and {(x ~6)

8. A sketch of 7(x) is shown below.

An equation for 7(x} could be
1) rx)=(x-a)x+b)(x+c)

2) rx)=Gra)x-B)x-c) @ rx)= (x-@)x+b)x+c) v

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?
1) x-2

@l.ﬂ-Z

&R
L)SI)JL Q ’2&/0

INE (x LR\ (Hen)

Uusle
(wt

Pl=tr b

,-L ¢ 280
(3)

r(x)
XA\
3) Hx) = x+a)(x-E)x-c) \ec/ - a
st wh
3) HIA
x-3
4 x+3 / 2.
()




_scPus of

10. Which graph best represents the graph of fx) = (x+ @)*(x - &), where a and b are positive real
\ N gate a’% wt, posdie Syl -
) ‘

numbers?
1) T
/)

~fix)

4

A\

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

/-~~\

(Y

y
4

~>X

2)

> X

3)

b

( XHMxH)

XL =1 s o ol gk

> X

4)

\V,

¥



o> dow
12.If a, b, and ¢ are all positive real numbers, which graph could represent the sketch of the
graph of p(x) (x+8) [x2 - 2ex+c? ]?

/1)) y (x-Qx-h y
L//‘)/ ()(.,L))- )

\ X(_Kq /\/x

A

by ink 7=

13. Consider the function p(x) = 3x° + x* - 5x and the graph

of y = mi{x) below. o

Which statement is true?
@yp(x) has three real roots and 7{x) has two real roots.

2) p(x) has one real root and (x) has two real roots.

3) p(x) has two real roots and 7(x) has three real roots.

4) p(x) has three real roots and m(x) has four real roots.

Mbkh}«\f oMy at ~Sad 3
14. A 4th degree polynomial has zeros -5, 3, 7, and —2. Which graph could represent the function
defined by this polynomial? -
1 ) y 3) y

20
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Mr. Schlansky Algebra Il

Sketching Polynomial Graphs Regents Practice

1. On the grid below, sketch a cubic polynomial whose zeros are 1, 3, and -2. )]_Q
2> hik ¥

N~aws. Dos'+ mc‘i"‘é“(

2. The zeros of a quartic po}ynomial function are 2, -2, 4, and —4. Use the zeros to construct a
possiblg’sketch of the function, on the set of axes below.

205 I’“}' ”LQ X0y !

Dorfh negale
e




¥) and -2
7 aph of y = A(x) on
3. The zeros of a quartic polynomial function 4 are -1, +2, and 3. Sketch a grap

the grid below.

o> hit b
%ﬂw& % H
fl990le AN

W

4. The zeros of a polynomial function are —5,42,0, and 3. Sketch a graph of the polynomial
functions on the grid below.

2005 Wt Hu
X-aXS. DO,H

/l%qie T

g

-

<




5. On the grid below, sketch a cubic polynomial whose factors are x—3, x+ 4, and x+2.
’H/)Jrg TR IS
P%fbb ot 2 g g e

4\* Cﬂ(g/ 265 Cl()’ 7

6. On the grid below, sketch a quartic polynomial whose factors are x+5, x+2, x—1, and

TSE T S AN
blon dbit =0 2

v B
2005 (b iasE anes

T~

2P



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

p——

OO g\
() >

() () ®
2203

3 ad -4

\
Ol
Jot

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

x2 +10x+25.

(XSS
(xt$)>

=i

7

(%A=

(x~2)>

Fadas

(3 e-20>
-5 od 2
/ \

dc,;[{{ d(\,\/f\w
foo¥ {oot



AL

Ol
Sketching Polynomial Graphs (Specific) 3
Positive leading coefficient, Even Degree Negative leading coefficient, Even Degree

\

\/

/)
x> -, f(x) > o x— -, f(x) > -
x> o0, f(x) > x— o, f(x) > —w

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

'i

/ |

x— -, f(x) > - x— -0, f(x) > o
x> o, f(x) > x —> o0, f(x) > —o0

Sketch the shape and fill in the end behavior for each of the following polynomial equations

L fEBr2xt—9x—18 PsHA odd PRESCRTEITIN el il
x— -0, f(x) > (V¥ ﬂ x —>—o, f(x) >/ /’
x oo, f(x) > A /\/ x =00, f(x)—> (¥

12

2 akve Md)
3 P(x) =F -3x% +4x 412 3/\ 4 £ =30 41022 /l@a(»l\/ﬁ 2N

x = -, f(x) > x—> -, f(x) > -
x>0, f(x)—=> ~(Y x>, f(x)—> - ﬂ

25



5. Which ,%&ph has tge following characteristics?

£)

4)

e asx —> e, fx) $26a
o asx ' f(x) —©
1) 2)
\\/f \\ " \/\\_// )

6. Whi &graph has the following characteristics?

. x—) —oo, f(x) = o(LP
e x>, f(x) > yFf

1 O

¥

NN
\J

®
. An

4)

\

T Whi graph has the followmg characteristics?

o0 )4

- x " wf(x)—>—°o

1)

y

L

\_A
S

26



VP

Q
e asx'— -co, flx) > @
e as x =, flx) - -0

(igat Adown
1) Ax-= '1®+2x +1 M @f(x) @P+2x 6 /t/\)

2) 4)

NS L
/ /\/\

8. Consiﬁfzr the end behavior description below.

9. Consid;athe end behavior description below.
UP

$ asx—> oof(x

° as x«)l)"oo (x)——)oo
ﬂf(x)!;@+2x2+1w 3) ﬂx)—(j@+2x 6 b\
2) {

4)

e Al
/K /\J\

10. Consider the end behavior description below.

Lot

> as x—+ —00 f(x)—)oo

e as x oof(x)gu“/éo

Which function satisfies the given conditions?
) fx)=@+3 +262 -1 N

2) f(x)(F-7x+5 n/
Q)f(x) — IO+ 5x* +822 -6 V)

4 £x) =80+ 55 1152 42x-7 N\

00%S

27
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Qo009 T A
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c%z-l\\(zza\\ 3K Onf Ll

qk DH +L{ | -')( [

%) l:qiﬁ
=1AXK,
3 At 3xi ( 21)

_@x
cm —W~

W
7/ 77 § £?(i(~:i2)

3
SLGAC

SYNRVE

1 1 2i(-4-4) o

~ 4

Qt(i_‘i'gf} s
4) -

—

12. (3%}

-l "'7t\ —
G W3 |

—

-l

Cf*%)\ H C{f - S
g - 44~
q-ddi-4
¢
J W (4x-3yi)?

(“%-3] (‘\‘{:-33\ ]

-9
Qﬂ DL/XJL »ﬂj ( t
I3y 1097

o ]7:5 5i+8i(2+3i)
SC X W)¢ =
13¢ Hax)
SIUED

b g 6xi> (~4xi + 5) Q_,w?;%( o
-V (98 +§\
AN _u\n by)
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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
=—y(x—-Vv) +¢
ry=7 ( )

(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
y

%
st

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




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

y

vA3)

i
= gl x| ++
N :?T;Ta] (% ) 23

LIRS

=2
==3
P=

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

N
=G

N

J=get
3= (x-V-
g =gl |

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

graph below?

J= e+
51 Ql 9= J ﬂ(x ;))3. l

)
2)

y=—%(x+ )% +1
1 2
y= 8(x+2) 1

3) y=——é—(x—2)2+l

(D y--La-v-1

6. Which equation represents the equation of the parabola
with focus (=3, 3) and directrix y = 7?
1) 3

2)

y=—é—(x+3)2—5 y=——;—(x+3)2+5

%) y———(x—3)2+5

gt f
({(‘))(NB)H i
4= —%(Kjfg) .

y=%(x—3)2+5

:~5 (j:
=5 i
ey

=5

P=-) =gl |

< ‘(
<% .

)

30



7. Which equation represents a parabola with a focus of (0, 4)
and a dlrectrlx of y= 2‘7 V O

A
5—— G=gp0eor+3 P
y=7t :\): q)(:”'_))

3

8. Which equation represents a parabola with a focus of (-2, 5)
and a directrix of y = 3?
D p-7=8x+2 3) x+2 =38-7

2) “:}"‘7)3=—8(X+2:I @(x+2)2=_g(y 7

= gplis 14 i3
J- ﬁ(‘(*ﬁ) T %s

*‘—(m\ +7 " 7}?%
7 »<+J

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

) y=3 (1+H2 3) y=38x-1)7*

2) }_E (x+ 1) @y=%(‘,{_1jz
M= (.(p()(%/}') + ]Z ‘;PQ Al

1

3%713(*”;*0 = O
g= bl

Fo

34



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( )

(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

1. y:é(x—S)z—l 2. y=%(x+3)2—4 3. y=~%(x+9)2—8
(51 (-3 -9\
p="3 p:;

4, y=%(x+9)2—~3 5, y=—é(x—7)2+l 6. y=—x
(-4.-3) (I 0:5)
p= p="3 F

7. 12(y+2) = (x+3)° 8. —4(y+1)=(x—2) 9. 24(y+1)=(x~7)
(‘ 3/ '-l\ ( Q/ ‘\\ (411\
p=3 p="1 N

¥

10. The equation of a parabola is y= —%(x+5)2 +1. If the

focus is (—5,—-3), what is the equation of the directrix? — »-

s, i .
(f‘{{ //M"\\

32



11. The parabola described by the equation

| T S ; .
y=T—.)(_x—z)‘+zhasthe directrix at y = —1.

&~

What is the focus?

V(A2
p=3

12. The directrix of the parabola 12(y + 3) = (x - 4)* has
the equation ¥ = -6, Find the coordinates of the focus

of the parabola. V- (t‘{l -3\
p=>

13. The parabola y = o & (x-3)* + 6 has its focus at (3, 1).

20"
Determine and state the equation of the directrix.

V(36
=-5

g




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

at y=-5. What is the focus?

Vﬁ ('.7?/’&)

p=-|

15. What is the equation of the directrix for the
parabola —8(y - 3) = (x + 4)*?

/.ﬁ (“%3)
p=2-

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

Vo (23)

\

P> o) ——




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

1) Type equations into Y, and A

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

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

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

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

1. To the nearest tenth, the value of x that satisfies 2" ¢ —Zx+ 11 is :Dl L’\&AJ(\
1)2.5 3581 | 12 |
é)}%i)mc%"ﬁ goa ) vee 2 X=2b
. i , , will [x* =91 -3 =\log,x? ,
o LT T
2) 2.37 and 3.54 4) 2.92 and 3.06 S8 ng

( ) |
Ko mde's Yoeel 4l . 9L =303
3. For which approximate value(s) of x will log(x + 5} {; [x—1] - 37

1 51 . %?—2.411, 5 Toylera t=

2) -241,041 5, only .

: ) X=-)d]

Konl> fjocd) Xz 5~

4. Which value, to ﬂE nearest tenth, is not a solution of #(x) = ¢(x} if p(x) = z* 4/3#' -3x-1land
gix)=3x+37  deped- "

13=33 (L 3)2.1 X= “F[q

2) =1 % X=—I,

seadwst ) ax =92 |

5.If fix) = 3|x| - 1 and g(x) = 0.03x” - x + 1, an approximate solution for the equation fx) = g(x) is

) 196 ¢ L 3) (-0.99,1.96) -
@ 1129 | Talelsect 4) (11293237 X ?Tl x=[1.24
Y="1

*q»bu)l 9 Max

6.If pix) = 2lnix)- 1 and mix) = In(x + 6), then what is the solution for p(x) = m(x)?

D Les 9| 9L @ se e .63

2) 3.14 o 4) no solution B

) .14 - Tolete(t ) uti

s <

7.1f £

equation fx) = g(x) is

1) 1.96 ~0.99 1.96)
; 4) (11293237

Axi=3x|-1and g(x) = 003x” - x+ 1,2




8. Given:k(x)=éx3+gx2—%x+2T’{ :D)/)\DVS{(JJ—-

kx) =-07x+5 TL
State the solutions to the equation #(x) = k(x), rounded to the nearest hundredth.

N -
’\" = L 7 ‘)
9.1f £(¢)=325¢"""" +75and g(t) =375¢ ®""" +75, for what value of t does f(¢) = g(¢)
rounded to the nearest tenth? L Toders. ot

Zoom i
’ +=17 5™

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) = 1537(0.98)" and plan B can be modeled by the
function B(x) = 11(0.99)" where x is the number ofl customer service representatives employed by
the company and A(x) and B(x) represent the average wait time, in minutes, of each customer.

To the nearest integer, solve the equation A(x) = B(x).
Dylevat

Xadst Kmax e
anc/(j Max X=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 ~(x) = log(x E Q}, where x is

the number of visits per week in thousands and ~(x) is the website's popularity ratin

An alternative rating model is represented by R(x) = 1 x - 6, where x is the number of visits per
g p y 2752 p

week in thousands. For what number of weekly visits will the two models provide the same
rating? I/)W)e(_{_
Fadyok 4 i =4
(1,000
12. The value of a certain small passenger car based on its use in years is modeled by

V) = 28432.693(0.684)" , where ¥12) is the value in dollars and ¢ is the time in years. Zach had to

take out a loa; o 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 amount of Zach's loan
over time. State when ¥{¢) = Z(?), to the nearest hundredth,

¥ Zom BT Toweet
1=(s”



@w {"i @

g :f;ff:iis'- i
:;:a;z;gw;::%sg;: ;
b 30 3
Finding Key Points of Polynomial Functions Using TI -3 ,z. g;:t. i ;
-Type equation into Y= @ 1 f:,m B‘t ;?"*

-2" Trace (Calc)

1. Given the function f(x)=x’+3x* —x—2, find the zeros and relative extrema to the nearest
tenth.

200 MNaximom NN MgM

—

/ . 3
-z;; D41 (3,.1)
2. Given the function f(x)=—x’—-2x"+2x+3, find the zeros and relative extrema to the
nearest tenth. m . " m N
2oy Nanes

=2 (434) (173)

.S
3. Over what intervals are f(x)=—x*+15x* -7: \kﬁ;{)&;’» CUMJO({J

(0,27 (270). (34°7 (035 ]
©27) Q70 (733) (_9,37,,7) ‘
0T =)K< -’3.‘5(«—,7; X/M)
0ex<)) XD L Jx<3 g X<‘33

4. Over what intervals are f(x)=x’+8x> +3x-8:
Increasing Decreasing Posmve Negatlve ~4.\ 7

(C4-51) (-51-2) (7513 (o)
(=3, ¥) (.50)) F13,5)
¥<"§ l - 5:14%(“.; ._75{)((-\?) \(<~7§ L p ..‘
X>. ¢ 7.9 -3y

37




5. Let f be the function represented by the graph below.
Let g be a function such that g(x) = —%xz +4x+3.

Determine which function has the larger maximum value.

Justify your answer. 9( ’ ) i\

0)\\\\/
Dl |
6. Which graph has a smaller relative @;@7

g(x)= x> +4x* —2x-10 I
QMT Gy ommi 7
023 i

-1

4

7. Which quadratic function has the largest maximum?
1) h)=@-0)Q@+x) P [lile, nax  (9.3S

2) | x | fx
-3

~q.5

=3

) k=5 -1244 ) [t hax 1A
4) g(x)
ed s

HBlfQINI= O
lOojo |,

4

41;/ \ '

£t

&

9(\) ) Sm‘f/)l’/

oy} oo

38



y&/f)

s, 22
8. Consider fx) = 4x* + , and p(x) defined by the graph
below. The difference between the values of the maximum
of p and minimum of fiis

1) 025 3) 3 i
2) 125 @) A "
nax p— min ¥ I
LA T
=425 I
o \

10.25”

ction v(x) = x(3 - x)(x + 4) models the volume, in cubic inches, of a rectangular solid for
o the nearest tenth of a cubz znch what is the ma volume of the rectangular

wndo ! Dy

R

10. Given fix) = x* - x° - 6x*, for what values of x will fx) > 0?

1) x<-2,only 3) x<-2o0r0<x<3
)) x<-20rx>3 » 4) x>3,only

1) 5 3)1.7

2) 3.9 (A3

12. The graph of y = 2" — 4 is positive on which interval?
1) (-eo,) 3) (0,0
2) @) 4 (-4




Graphing Polynomial 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: y =vertical shift or y value that is repeated in the table

Logarithmic: x = horizontal shifi or the X value that contains the last error
Graph the following equatlons (Include domam and asymptotes if necessary)

qitees!
1. fix) = x° - 6x° +9x+6 onthedoma1 —1<x< 2. y=x-4x° +2x+7

a3}
/-\1/ }\g—io | A -1l
¢ 6] :‘ O|7
[ ro B B Bk | b
| 3| | 23
| 26 2
j o 0 - S
l
X —>» —00, f(x)——)--w x = —o, f(x) > =
x>, f(x)> N Xﬂ x>, f(x)=> (P

W [0 4l

=N

3. p(x)=x +x"—4x— 4a N) ;2‘} CID(/ 4. p(x)=x3+2x2—x—2 from@ x
-1|0 ~ by

3| =i -

0|4 = !

C;&")Oo

M 11-b £ oml l
A\ [ Ez=l 9\0 %A\? | :

%~ -, Flx) 3l F—s 0, %) = e PP
x—)oo,f(x)—>£\)0 x—)w,f(x)—)M

40



Inverse of a function [ - (x):

Algebraically

Switch x and y, solve for y
Graphically

Y 1: Type in original function
Y2: Type in each answer
Yax

Look for symmetry to y =x

1. What is the inverse of the function y=2x-3?

@y=x+3 3) y=—2x+3 XZQ:}—S

x2 1 +3 +3
2 y=g+3 VRS 3=y
& =

2. If a function is defined by the equation y = 3x + 2, which equation defines the inverse of this

function? | .
S T L Lo S S
2)y=—;-x+—;- 4)y=3x-2 %%3_5 ‘—:L%K‘%”j
3.1f f(x)=5x-7,find ' (x) 1) <
Y= 5x=7 ﬁ;‘? =)
=20 %2 =3 >
+) +) 5
4. Whatis g™ (x) if g(x)=3x+6 ﬂ‘%ﬁ 8-' (\L): X__'_(."
Y=3x+b = =

L =J

5. Whatlsthe1nverse0fy——x+2‘7 j DK 4

250 l/ |

Qx :ﬁ

1



IF_pnolbe Goce.

\ TJFQ otgil 40 ﬁ’stbmsb Loon feblt

0) (29 do n 3 MY
2,) ) Swikkh Y a

Ny al.'/
w9 o ey e BRI
"U \j’@a!Mch) i @Wﬁu@h ) )(CM'( g l?
6. What is 77" (x) if A(x)=x"+2
8)2 243 «3%“; =

X=9"
7. What is the inverse of the function y = 4x+5?
D 1.5  X=HYks 3) y=4x-5
x= 43’ 7 ~$ .5
15 : 4y 1
=357y X.S?%ﬂ Y= 4x+5

Q
8. What is the inverse of flx) = —6(x-2)? . k
iy N dwn h
D fiwa-a-2 :>_g~b((o:\ ) P ey @0 3-—3&;\)} xan 4
@ f-l(x)=2_% Y, 3 4) £ =6(x+2) | (0 — G
; Fg'% 210 ola
o 2 3-b 63
9 Gwen fx)= J{-(B he atlozapresents the inverse, g(x)? @ ﬂ—'%x{-}g oo
1) g az—F % g(x)———x+8 X Xle;’ X
Y|y 2) gx)=2x-16 3X‘3H@ D g=-txo1s -4 b G~
e -6 "o 2 | 712
'jé :J) Ax-lp=9)
10. The inverse of the function fx) = %t—; is
1) x+1 } 3) x+1
w==5 Nopé, e F@-
O i DL &
)5“ f(x)=—;j = —;‘1“
—|\
y'3
11. What is the inverse off(x)=x—i—2-,wherex¢ -2?
1) o, P, BA3)
@@= , f f'()—
o PP
f'(X)--—
xgmﬂ
~¥ =Y QY
Y9 -4 = ~ax
Jit) = Ay

-1 %—~I
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Even and Odd Functions

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

1.

i

4 B .

Netre—

Din boose Ny symmate. 0l Dot &S Symetec
fo fhe y-axg lo {ne ofi§in
i y
Ty Ao
50 ,f X
t :
|
|
\ . 2
\ n g b e
\ ) - A )
1] )
in baae S Symtac

odop bc(uug; ijt) % MIW
et
P fhe gnxs

b fhe ogn

va tua@a s Syt
Oya XS

/ (p bm{ux ;50
it %WM P the

Ojf’)



10. 11. 12, e

.’1(:::),: 0% - 4

g

——

|

|
VL
\l

\
WA

‘(\im \E\gf@aﬁ) AL i o ey begarg A Syl
0 o JAS el oo s

13. 15. EEEh

odd betase

ol Ditse s S quin, Detagse i)
ymnedc £ hi gV

D nlvin supneti to the
b o gy Tocs

16. f(x)=—x*+4 17. f(x)=—1-x5 —-2x 18. f(x)=4x

e 1 Y
R L8 hetwire |
% Wfo %@mﬂj 5 0 sm()@;c o &ﬁ:jv%

y 19. f(x?=|x 4 20. f(x)=|x+4|

NN

—

7\—6

o Y=
1
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D b A() TR}
s;&?m b Iy
O
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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 areflection 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)?
pq  up R
2.1If h(x)= f(x+1)—3, how is the graph of f(x)translated to form the graph of g(x)?

/ aﬂ[/l Yyor 3

3. How is the parent function transformed to create f(x)={x+3|-2?
£ g (,A
[ 3 b -

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

Z N
/)f%tc{ Vg £

5. Relative to the graph of y = 3smx, what is the shift of the graph of y = 3sin| x + —':‘— ]?
n . T x b/ k " I
1) 5 right @73 left 3) 5 up 4) = down ( 3

6. Given the parent function p(x) = cos x, which phrase best describes the transformation used to
obtain the graph of g(x) = cos(x + a) - &, if a and b are positive constants?
1) right a units, up b units 3) left g units, up b units

2) right a units, down b units &Lw left a units, down b units
)

[

4§



7.If f1x) = log;x and g(x) is the image of fx) after a translation five units to the left, which
equation represents g(x)? P
A W =log;x+5)__|f}+ S 3) g =logy(x-5)

2) g(x)=logsx+5 4) glx)=logyx-5

8. The accompanying graph represents the equation y = f(x).

Which graph represents g(x), if g(x) =-f(x)? Y

(2) (4)
9. The graph below represents f(x). f ?
){ X 714 X

¥ v
- e (1) (3)
: x

I
Which graph best represents f(-x)? | |

ol ovel Jates o @

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=hix)-2 BY y=-hx)
2) y=h(x-2) 4) y=h(-x)

o o —]
O
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Average rate of change:
b-a Fy— %,

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 A(x)is given in the table below. Which of the following gives its average rate of

3 - b § h‘\' g—q : ‘“;
@i ‘“_(, B :; i mhm éj’“& ;

(2) - (4 ~1

change over the interval 2<x<6?

2. What is the average rate of change from 0 to 2?
x | f(x)

o] >
e -0 = o

3 7

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

-4<x<1? .
y \_9 O g

Y O / -—LI —

[ 1-3 =

—




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 betweeni—g_rlg_S_seconds?

fe o8-l
128 4§

¥i2

X
1 @ 3 4 5 6

—
—

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 -.0041)

~5|.0043 —1=5 = .08
-11.3333

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) — 3G ;%
10 [ 1%1.9% IS~-10 “é’7
157 402.02

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

.50 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’ (//w/@?/ )D/V)
Distance (ft) | 6.25 | 25 | 56.25| 100 |156.25 306.25 @ /)W {D '7(),,,,/)4/

Va0 waf y 255 e
m




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

the function E(¢) = 2529 sin(0.4895¢ - 1 9752) + 55 2277, where  is the month number (Jammary = 1.
State, to the nearest tenth, the average monthly rate of temperature change between August and
November. Explain its meaning in the given context. K

“ Yg.59€ 7% &b
| [-% o0 .
«/O/ On N AV 740307[ b Nevembu;
H\u W,V M WW g lomperitute 17 2oty

H) 0. © pel 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.

6. 506
[T 4¢.54%

‘y‘ B 0% -~
2% 5 =
(] C

On AVirage ﬁm 2 Seds }v & Secpds,
M\L Wﬂ"’ o\ Ha ball /[U%edl,j _ﬁ_g_t

Per Se(one

Height (in feet)

N L
Tir!ne (in secovﬁ'ds)

v
>

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?
@ 0 to 1 hour
1 hour to 1.5 hours
3) 2.5 hours to 5 hours
4) 5 hours to 8 hours 1600

1200

(8.1800)
(5.1640)

800~

Temperature (°F)

400

Sl



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)

(6.230)
(4,180)

Moyl st

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 | ' 16 | 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 N X

2) 2003 - 2005 D X| ))Qa .‘
2004 ,

3) 2004 - 2006 c [

4) 2005 - 2007 X 125

S5 T P SR
@ 23S % > D] 15 aa)?Ja)_g. 7
13. Joelle has a credit card tha asa’“‘ig 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?

- . ) S 4047 , 3) 3358017V 50

0 1000.00 W =% 304 761—;{;&‘ = 3G
10 1172.00
19 1352.00

s | s | 3) M40 -35) q) 36 - 259l

(§e - do——~
60 2591 90 = 3 4 ' <)
69 2990 00 X 7-14 te 7300 <>/7)

72 3135.80
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
trix Method: (Elimination will

-

in the equations packet) .

%ﬁml*g
e §

the system shown below?

043

2x+y-z=1

x-2y+z=0 (

3x-y+2z=7 Al
no e () XY/
2) -1 4)-3 : g

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

1) 52 a+5h-c=-20
?3 2 ( 3‘ﬂ\ar—s:.‘:+4‘r.=19
-2 [ X )’ (ﬁ =

D -3 ( Ty S,J*ja 5b - 5¢

(9-(3)

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

3x+y+z=—4 @)

4. Which value is not contained in the solution

of the system shown below?

4x -5y +2z =130 13(
2

1) x=2,y=-4,z=6
12y x=T,y=-4,2z=12
3) x=78, y=-40, z=-41
4) x=6,y=2,z=-3

Xx=-2y+z=-5 AF 4 3x+2y-Tz=-99 130Y

v A YA i i
2x+3y-22=-9 69 _[RG 1) {-5| | 10x-6y-4z =112 <§)- s,
3) -3 .5 VIR NG| .8 3)10
4 4 4) -9 (\é) (4 2) -12 415 (3

) -3

i
5. What is the solution of the system shown 6. For the system shown below, what is the
below? value of z? ' 1
6x-3y+2z=78 ‘5=;3§+ 4 A *‘3"3%',2

- WELLEPET S Caat

4x+2y-5z=-40 3x—-4z=2 23 02 =i
-3x-4y-3z=-41 3x-y=16
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Exponents
FOLLOW THE FOLLOWING ORDER! STRUCTURE IS IMPERATIVE!!!
1) Radicals are fractional exponents (Fractional exponent = p owetzr)

F00

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! X =—

2)3 x3y3

If exponent is outside parenthesis, everything gets it (

Rewrite the following as radicals
2 3

1. x3 2. x
5.

3

X3
XS

- L

1
4. x3

rE
1%

Rewrite the following using fractional exponents

Ta \3/? 8. f/—x_3 9. {x

* % z

X X X

10. %% 1. 4 12.’#?l
2

Xl X X}

M
),-‘

52



Express with a rational exponent

13, &‘/— W 14. Y5 o4fb' 23

b
R s
X’ LEL
4 ¢ 3’
Z3 5, L 23
E2E Y
b S v
15.;@ . b~-3 (o 16.7‘;/;
Iz ot
- T > 3|
% L = - - — 10
X* /v ,“3,% > 2
. e m ~ lo /
X 2
2. o
17. x%;;x | @ 18.x3:5 5_5 ;5:
2 oz %3 &2 OT3Te

53



a1 18. Kenzie believes that for x = 0, the expression {U x? NS«J x* ] is equivalent to 3-{{74—6 . Is she

correct? Justlfy your response algebraically. ¥ /3 1‘,
la — gl
PR
—‘.""', 25
X7 FX
3&]‘?(2}’5 o 2
)L . Justify why - is equivalent to Jruy3 using properties of rational exponents where
Nx'y | 2 ) 2 2 ~_(L
3 / a; 579~ 9
X J 3 .2
3-(=3

(2 L X‘J/ X%y

(3 NV =x' “j

2]

)3 # V2 Formand p >0, is the expressmn p e } 3 p nt equrvalent to pmfzﬁ J_ ? Justify your

answer. (P /) j(f) ) P‘%f)p >
Plb}/)«lpi + pj//} 0
Pﬁ'no: /Oﬁ;ll)/)

a¢ & 13. Use the properties of rational exponents to determine the value of y for the equation

RE N 4y

(x*) 1 ”:><§j XX

| g )
377

W

ol

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

v 5 _
4 5 :[/)

29 ¥ V4. Given that

|

—

-5 7= 7
_:sz" 4> =~
ﬂ‘{\/ ﬂ_% —*3”

| -



2

5 : ;
3 means. Use this explanation to evaluate 9 2

(40?'(4) ale ‘9/»{&7094( {Xﬂmpmtj -
o = (99
P, T (ﬂ

4 ~ _/’

26. Explain what a rational exponent, such as

27. Explain how 1257 can be evaluated using properties of rational exponents to result in an

mteger answer.
(zdialy gre Frchonel Qxponents Dé (@

el <L é.b’\
ot

28. Explain how (-8) * can be evaluated using properties of rational exponents to result in an

integer answer. W{I'C‘i‘) ar "ng{L W?I 2 \(pd/it’n'b (\_g) % :(s o g

ow e : ,
Kﬁ‘, ) q:/b/

L.

Express in simplest form:

=2 -2 ‘ 3 =\
29, y 30. 572234

[Zn())(ab MIQJ(L/CM)M%“NJ:] 1 5%4 351 164 Lh

ok il of O% Ml tntne 2 i
3%“1? ong 4 g )\ / CI i
i(Hos /’/

[@M IJ‘UOMD . 3 _-‘-‘ Yy 3 r ¥ il
(3x72y%)’ ey X '

3X3 Dyy
qxz’j 3 C’xq

/
D%y
3.7 g 3~’*“T’:).T /ﬁj/‘
XJd - (3 X 7/
><q “ — 55



)L @)

%;ﬁ.ﬁgﬁﬁ&

JEE o og 3 fm l R “

Name 20NN Date ol
Mr. Schlansky Algebra II @:i’,f;"ffé!fﬁ?fb.

Graphing Exponential and Logarithmic Functions

For the following equations, graph the equation and the asymptote. State the domain, range,
equatien of the asymptote, and end behavior.

L y=2¢3 7
Domain: (—'Qpr V)

Range: (“31 th

Asymptote: dl‘:. -2 ; T
J i » %

f
N
\
Y

End Behavior:
X ——00, f(x)—> -

x—0o, f(x)> [

2. y= %‘*361}
Domain; (~t\'12 J)

—y)

Asymptote: 3 — i

End Behavior:
x— -, f(x)— A%

x—>, f(x)— ]

3 y=-3744)

Domain: {- 5% /p)

Range: /}N 'T)

Asymptote: ;% -:’_‘\(f

End Behavior: /
X —>=-00, f(x)— v/

x—00, f(x)— )

Lt
o

114



l-f). y=410g|(x@+1 X
2 2
Domain: (:%, Lﬁ) / ‘L') ‘
Range: ( - ;\}l), d@) /g
Asymptote: X' =2"2 © //‘

End Behavior:
x—3, f(x)> ¥

x =0, f(x) > L4

{lﬁ y =3log,( x+3 8
Domain: ([J)

Asymptote: k - {

End Behavior: ;
x -1, f(x)>—¥

X —> 00, f(x) =2 L\[’

(4 K.y =—4log,(x+9)+4
Domain: (-— ?r /{})
Range: C‘ ¥ ‘/’3}))
Asymptote: X = "L/

End Behavior:
x—-9, f(x) =Y

x =, f(x)— ~)

L |-

# 51
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Mr. Schlansky
Exponential and Logarithmic Graphs Multiple Choice

1. Which statement about the graph of ¢(x) = logsx is false? ‘ :

/1) The asymptote has equation y = 0. X=C /
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. v

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

1) It is asymptotic to the x-axis.

2) The domain is the set of all real numbers. 4
3) It lies in Quadrants I and II.

4) Tt passes through the point (¢, 1). (¢,1)

X
3. Which statement is true about the graph of f{x) = [%] ? (\
1) The graph is always increasing.

A2)#The graph is always decreasing. \

3) The graph passes through (1, 0).
4) The graph has an asymptote, x = 0.

4. Which statement is #rue regarding the equation f(x)=log, x? .
(VK is always increasing v~ "

2) The graph passes through (0,1) < /

3) The domain is all real numbers <~

4) The equation of the asymptote is y=0 >< L

=0

5. Given the equation f(x)=7", which of the following statements is true? N

1) The graph passes through (r,1) ,/

2) The domain is [0,0) ) 4__,/
é]}‘l’he graph passes through (0,1)

4) The range is all real numbers \

6. Which statement is false reyding the equation f(x)=Inx?
1) It passes through (1,0)
2Pt is always decreasing -

3) The equation of the asymptote is x=0 o

4) Its range is (—oco,0)




{l If a function is defined by the equation f(x) = 4, which graph representi the inverse of this function?

i s
b 2) 3) (4 o9y
) Y A
A4 A . T
I I T 4
4 ! 4 4 -
T R T
@i L 3
- 2 i R 2 u
J. = { =i BEEB A e3¢ i X
Fat 2P oA T4t -2 o4 ¥ 41 -2 CHaH T P4t -2 2 hH4n
L i
' —2 o :I Il_l
11 11
11 ) 5l 11 ,L! )3
= = = e
”\r “V N R 4

(> 8. If a function is defined by the equation f(x) =log, x, which graph represents the inverse of this

___é:/ﬂﬁm /

function?
1) / 2 3 4
A4 A : A
1 L T e 4
4 4 4
: : E
T cl; | LT ‘z 2 2
2 i 4 :
< 4f-2 1-;;': a7 S 2F2 2HH4 XY 4T 2 P TE=2 F—21+ 2EAR ™
X—Z t e Tx B ITI
i}—-i4 i: LL, l_',‘ 17
TTTTY t 1 IT TTT]
Y ; ¥ \ 4 :
04
7 9. Which sketch shows the inVer%e of y = o*, where a >1?
1) 2) @’ 4)
y y y y
X x ﬁ X 1,\_) X

419, What is the inverse of the function y = log,x? €% t
)y=x 2) y=log,3 @-_-3" 4)x=3’

\
i 1. If fix) = a* where a > 1, then the mverse of the function is
D () =loga QA F7H@) = log,x
2) f(x)=alogx 4) £7(x)=xloga

—

0 bz;b €O



Se  Jhy dable or 4he
b %sf@gaf

|0 ¥2. The asymptote of the graph of f{x) = Slog(x @) is
1) y=6 3) x=4

P

@g,x=—4 4) y=5

|| ¥3. The asymptote of the graph of j(x)=2¢e*™ @is

1) x=4 @3)1:—1
2) x=-4 4) y=2

/1 4. The asymptote of the graph of e(x) = logs(x@) +1is

1) y=1 3) y=5
2) x=1 @ x=\;(
i3 15. The asymptote of the graph of m(x) = —3(2)”'@ is
1) x=-1 Bry=-4
2) x=3 4) y=-3

I¥ ¥6. For the equation f(x)=2""+1,as x = —©
1) f(x)—> - 3) f(x) >
OYIORS 4) f(x) >3

n/Iﬂ. For the equation f(x)=1log,(x-4)+3,as x >4

VS (x) > —o0 3) f(x) >
2) f(x)—3 4) f(x)—>4

o }18 For the equation f(x)=-log,(x+1)-2,as x >
(WS (x) > - 3) f(x) >
2) f(x)—>-1 4) f(x)>-2

11 ¥9. Given flx) = 314288 x > -0

) fo—=-1 @5)]‘(}:) -2 -
2) fx) -0 4) fx) —»-o
\{2@ For the equation f(x)=3In(x-4)+1, f(x) > —c0as
dyx—4 3) x> o -
2) x—>1 4) x — —0
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Mr. Schlansky >~/ 3\ B: MJ panint b M {fbAlgebra II

%J!dk A JS i‘l‘k x//_\w o
Variable Exponential Equations Nj)se Ay x 1,
Avda

Solve each of the following and round to the nearest hundredth.

1, 3%=182 2. e2" =245
X Y7
=93]

STy37=log s> =t

%z *[0)%”’

Ia
2[&3 7 )“
o
/
3. 3(5)* =60 4. 20e —120

=

oy e ki

no

éﬁé 10990 =
m : =
5 25 (104) —500\ 2 / 641&2 =60 1%6
- SO g « X'; )

s;5)\ C} A‘M )alx\_f;’)];§
| |
o o% 1o
AR Lnay«ﬂ
7. 1.2(4)% =20 8. 400(.987)*** = 300
£ o
. 5

/f f“‘/-jlbb 0947 =

cAloM i

A




’ ’ e, A- c :)/ _
13, 5995 =200 ‘ : - @'
_5U e e )
~ ) (1 K= ’L ZQ’ : |
) g3= / oy B 4975 \
% Vﬂn L/) '

el g

15. 1.2(3)% +15 195

~I5 15 il
=1%o SISl
Y Jo o
E) o g

2000



Exponential Regression Equations

1) Stat, Edit

2) Input x 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. — QQ

X 4

y 3%9 g 131 18.1 258 4(?.3 tsp X
I=alb) N
9= 0.45% .5 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. .

~ Be D=1.230.6)%
AHH D )
Q) 2 | 2 1225|3325 3:|',‘)33(g‘(051)><

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,
F(), 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.

54)@
g\
N = @la( CHD

8243



Exponential Regression Equations with Equation Solving

Y. 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

Hours (x) Average Number
of Spores (y) 3 by )\‘
0 4 ' A
03 I = 1b6(3.9% )
2 60
3 260
4 1130
6 16,380

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. 3

i —
00 =4 I(3a8). o939 =X
4 s L{.I g /Oagqgj
lﬂam 33 gg)” 026 —x

-~y
e

5 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 5
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. 1 - )“
= A=lol.5)B(983

—b)”
?9; ol 53 .55%)
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Mr. Schlansky Algebra II @"“f",q o ke,
Newton’s Law of Heating and Cooling
1. The Fahrenheit temperature of a heated object can be modeled by the function below.
F@t)=F; +(F, - Fy)e™
) = the temperature of the object after # minutes =150
¢t =time in minutes =4 )
F,, = the surrounding temperature = (55
o= the initial temperature of the object = (>
k= a constant — /
Hot chocolate at a'(t%mperature of 200°11~" 1s poured into a container. The room temperature is kept at a
S)W\ i\ constant 68°F and & = 0.05.
=~ After how much time, to the nearest minute, wlﬂl the tem?erature of the hot chocolate be 150°F?
st T A M _esd Hempekoe
(ﬂg Og s | / O ::*t
- ~ —OS+ :‘,/'»-.ﬂ - (3 S+b’< il
WDale =t gz -.0S
2> 133 - —py T2
After how much time, to the nearest tenth of a minute, will the temperature of the hot chocolate be \
’“'12.001_.7? lO«) [03}_ \/X) ..()f() --uJS“ j/'[ )3 /4 .__Uﬁ'{ / ){b -.5—)»
i T 1 —
Q=10 _yp - 33 ~—

133
“) "::190 l?>9~ —_— 0%

K= ,05

2. The Fahrenheit temperature, #{2), 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 k is a
constant. T

e *‘ =% \.33 =63t /
R = (5 i‘l P A 3::7* #Hhé

i FO=F+(F-F)e™

Coffee at a temperature of 195°F is poured into a container. The room temperature is kept at a constant
it ey / 68°F and k.= 0.05. Coffec s 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? ¥

D)= bnpoebre afber bi isses =13 1D =(pg+(1as-by
Al WK

pkes =+ A st

= httun M = sa= 19"

T, =sull lwy lemy = =t

615 ‘ Sy S
h/ i Lial \-Wkp l Mﬁ I;.-,Q)
P= s han ot = »0(7

%bs
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3. After sitting out of the refrigerator for a while, a turkey at room temperature (68°F) is placed into an
oven at 8 a.m., when the oven temperature is 325°§' Newton’s Law of Heatfing 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:

T=7,+(T,- T)*J%(z ;;5*“) 325)e <)
T, = the temperature surrounding the object= 2 )< ’ >
T, = the mitial temperature of the object = (24
# = the time in hours = ()
T = the temperature of the object after  hours = | (0O

k = decay constant = &~

The turkey reaches the temperature of approximately 100° F after 2 ho . Find the value of £, to the

nearest thousandth. Determine the Fahrenheit temperature of the turkey, to the nearest degree, at 3 p.m.
et s

—_ - i { - J"L}
. Bt s 30D e e

T =% T 13
J-= bam - 20 = ="] w‘/')

1 =T

| : 1 / )b ”

o= U .’L‘J/!Jx"/ ‘ ,%1
4. Empanadas are taken out of an/{vcn when they reached a temperature of 168°F and put on the kitchen
table at room temperature (68°F). After 8 minutes, the temperature of the empanadas is 125°F. The

temperature of a cooled object can be'given by the formula below: ‘T

=T, +(Fo=T, )™ QS = @3 e - = K C¥)

T = the temperature of the object after ¢ minutes = [ o5 D —E - / »

¢ = time in minutes =% ’Laé;r o /15 YL
T, = the surrounding temperature —=/s% ‘ & = i) .;;_k‘{k' o= e

T, = the initial temperature of the object = hed ', a (o CS /j \ig ﬂ "z

k = decay constant = k=

Find the value of k, rounded to the nearest thousandti) Using your value of &, to the nearest minute, how
long will it take for the empanadas to reach 100°F? —
g P w1310y F & O 7() k)

T=loo \oo= /%r/ lg-o8)e

L= —~l¥ st f/\ IS = /@Jrinx

Ta=U% .} = M 2 '°7('+/*0/<) -0

To=llo S 100 V =t )

V=010 !/? /-:{, :{" 070#/
25

26
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5. Megan is performing an experiment in a lab where the air temperature is a constant 73°F and the liquid

is 237°F. One. andahalf:ﬁ)urs later, the temperature of the liquid is 112°F. Newton's faw of cooling

siétﬁtis = T, + Ty~ T,)e™ where: . (k] U
T(#): temperature, °F, of the liquid at ¢ hours = 1o i@d = T2 + ; 2'1‘”?-’));\ é‘ s

T=1-9 o~ - - LG ’
T,: artemperature = " [4 13 13 LSt J/)%j /'l-"’-"";"\

- Fosiesi - T e . % 4 / b
7,: initial temperature of the liquid = o / )-L""i =_ (e / IQ\{TL“{ \ <7 fo g
> / [6Y i n = o—\oK R

k: constant {7 ley g (’, =y
Determine the value of k, to the nearest thousandth, for this liquid‘ Detgrgnjna the temperaturé'of the it
liquid using your value for £, to the nearest degree, after two and a half hotdrs; Megan needs the 2YS K=K

temperature of the liquid to be 8/(4)%5#0 perform the next step in her experiment. Use your value for k to

determine, to the nearest tenth of A hour, how much time she must wait since she first began the

"’\lf‘)/ LN

experiment. ’T‘: 71 L (72 2 L45¢(). ¥) /’—(1&1\ :%%') 55:?:72 L {327*7 ;"\/e J45%
14 133

H=T L
T(PQ.‘S‘ = %% _Jf*n,

o= '_-}3, oy =% T
B=237 b W
L= .45% R P8
[
6. Objects cool at different rates based on the formula below. " o X
n (V4| /}j
T=(Ty-Tpe” + 74 /-q_.;g—
T, intial temperature 3“{0 O T >
L G Yy —

T, roomtemperature = />

r._rate of cooling of the object = .0 7._15/

1 =T
¢ time in minutes that the object cools to a temperature, 7 = j/

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 fLOﬂE.F . The rate of cooling for the shirt is 0.0735 and the room temperature is 75°F. (¢

Find the temperature of the Shirt, to the nearest degree, after ﬁl@iﬁﬁtcs.‘ At the same time, Mark's
friend Jeanine removes a hoodie from a press that heats the hoodie td 45 °F. After eight minutes, the
hoodie measured 270°F. The room temperature is still 75°F. Determiné & rate rof clogoﬁﬁg of the hoodie,
to the nearest ten thousandtiég‘ TP?% T{f’h’i}?cafd hoodie were removed at the same time. Determine when )
the temperature will be the Safi¢; 0. he Hearestminpte. ' N ) A ey -, 0%17

T= (Y -15)2" D135) e | 5t (Upo -5« B (49 -Dle” T

= 07 [5)2 +75 =t
#

Sp———— _ e ) oYy B s
T= Db 9‘7% O VR Dol O Sle
~7

To= 450 195 Palesed 2™
Ta= 15 45 =575 e e s
.‘rﬂ: ) : D = € TPE L [ : Lé .

3 = i .O%) - U v I/)Lj o
c=¢ /%/1’{ k=T ;_,\/ M)

= i : 4
1= 8 la L2 :"]/'}5( 2
/ N9 = 61



Name gCh \C’ﬂ% Date

Mr. Schlansky Algebra Il

Modeling Exponential Functions Practice

A=P(1zr) Nothing 5 A = after amount n
Nothing Below! Aanvall, 1
{ m P = principal (initial starting) amount Quarterlx
4= P[ o ™ ] Compounding (Not Continuous) . NMonthly 12
. r=rate (as a decimal) . - 2
. Weekly 3d
T - -
A4="Pe Compounding Continuously ~ n = number of times compounded per vear Dailv 36!
BV t = ume (that 1s passing)
*=P[?] Half Lif;
- abe h = half life or time 1t takes for the percent to be
p
applied
A=PlEr)h Irregular Time __I)_

"
1. Jackie deposits $26, 630 into a savings account with interest compounded m(‘;)nthlz at alrate of
\ 4. 4.6% each year. Write an equation for A(t), the value of her account after 7 years. Use your

atlon to determine how much mone?_' will be in her account after 4 Xe ars?

A=A )‘\'PU Ha)" o\

P’Q(‘f/c(,’b

N= 12 A(Jr\ D(awo la 5‘53)"
B ARt
{/7 lov ko

2. The population of Schlansky, Arizona mcretses by lg‘A; every 3. 2}.) yea f the population is
currently 2750, -write an equation for p(t), the populatlon after ¢ years. Usmg your equatlon

what will be the population, to the nearest person, 12 from now?

by e s )

BT o
PQ; PR=2150(1+ ws) <J?(D) 5”‘5

bt ()™ | ——
123, - | '
¥ "{2(

3. A bank account is opened with $2';OQ and interest is compounded continuously at a rate of
\ 3 76% per year. Write an equation for 4(¢), the balance of the accoufit after 7 years. Using your

cHuatwn what will be the balance of the account after 8.1 years?
Aol | ¥ o3ms )

7}97(?(/ W ) =200’
:5ﬂ Ml ;K(
////

% .05
= "r

724
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4. A certain car depreciates at a rate 01?1 4% each year. If the car was initially worth $22,500, write
——

an equation for v(¢), the value of the account after ¢ years. Using your equation, what 1s the value

of the car. rounded to the rearest cent, 1_2__\5;@?3 later?
U feR( 2T A=D1 )"
)2 B0
____.//

S0 s- 0

Ly vl )"
P e

5. The b_,lf.h.f&of an element is_73 minutes. If there were mmally 7.4 kg of the substance, write

an equation for a(t), the amount nt of the substance remaining after 7 minutes. Using your
equation, to the nearest hundredth of a kg how much will remain after 110 minutes?

7‘~ a&) A= P( >

+ .
p- 74 ‘5 e 7
J- ¥ ”
Ny,

L
6. Skylar bought an antique mirror for $800 f the value of her mirror increases 6% annually, write an
equation for v(t), the value of her mirror after ¢ years. Using your equation, 1, determine the value of

Skylar's mirror at the end of 4 years to the nearest dollar? ' _ L dﬂ\)

g —igoC
A= A= 1E0)" VM -
A ! Jlll=1009|Gs

t
P=&0 y (=0l F.00)
coob g0l \ODA
Ly g0

D

{’n‘l
7. A bank account is opened with $1500 and interest is compounded Ef_?@gﬁx

rly at an interest rate
of 3.1%. Write an equation for b(¢), the balance of the account after / years. Using your (,7)
4

equation, how much money will be in the account after 7 years?
bi) L(A%

4 ppiesyt
W90
\_,/

—
—

4= 3\
10 Bkl )
%:L{ Q/bu\:\goo(l.()o775>_
=+ T

b9
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_ i Date
Mr. Schlansky ~._

Algebra I

Exponential Modeling Finding t
D Nk N=52
@ Megan opens a savings account with $5,000 in it. If interest is compounded weekly. at a rate of
\’4\2’4} wr*ige {3\[2 quqtion};g'r b(t), the batance of her account after ¢ years/ Using your equation,

_h’ow long will itnfaﬂé’fg;\\./leg‘a?’s mo;)x:y to reacll&ﬁp,{[-){ { % 0= qu ( ‘ QS )L“Q 3 2) s
/ , TLE | seeg, sl
P=5,000 K =Sceliv45)

R I/f,\
=Bk

=~ b@q b3

+>: g {C\C@Uu\(f{;@qlﬁb Tw il 5 = L0 " l
n=5a T L= Sty obg 364993
[- T o B

‘ / Q@lﬁh‘@lﬁﬂ% 3\-}- ‘G\%OC\;YJ £GI3
ne of the medica

uses of Jodine-131 (I-131), a rgdioactive 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 /9

milligrams of I-131. Create an equation for a(¢), the amount of lodine-131 remaining after ¢

days. Determine, to the nearest day, the amount of time needed before the amount of [-131 in L /’
the patient’s body is approximately_7 milligramb. C (\&S2L ] ) —
/4\ /(‘% e - q(;fi 7:)0 =
— /4—_; p(’ -L) h Ll e 1
- s

% \8. Tyler opens a bank account with $5,450 with an annual interest rate of 5.3% compounded
il continuously. Write an equation for b(t), the balance of Tyler’s account after  years. Using your
', continuously

equation, to the nearest hundredth of a year, how long will it take for Tyler’s account to triple?

A= b S

70



.!fl*‘-‘h'? ,"
et b
: - h
Il 4. Jessica deposits $2300 into a bank account wherg_A&»interest is given every 2.4 years. Write
an equation for v(7), the value of Jessica’s account after ¢ years. Using your equation, to the

 nearest tenth of a year, how long will it take for Jessica’s investment to reach $5000?
Ar:)(“" T 4 | 0l \j:
e OO0 o e
AL U =Dacol 1 ‘*0; S0

Ny - .Cv

( \‘ ‘ l ‘ @}
: \\ ;GJ ;&'C ‘ \\) ) s‘ (/ l : f«' f
i’l;\ - ") q L’//,/Q ) l %‘ ]L).J L

| = % ‘

(b

Q%b]5 Afmlﬂ//

o o Mj‘ : lqjm
angxi

opens a savings account with $6,400.00 with a 5.2% interest rate that is compounded
il
r\g,\\ Al uart Write an equation for A(t), the balance of the account after ¢ years. Using your

equation, to the nearest tenth of a year, how long will it take for Manny s balance to double?

R nt — »

A=b(y) =R 1+5) o B 15

P (100 h=fido i j))ﬂ A,we:wou £

(= .053 T by o’
Bt .0 13

g z/i Q_,:/ [¢e Hopt-CL3

1 »@ﬁ%k‘&’%‘ﬁs

3 b g <§§:T
ID 6. Christopher is preparing for the Nassau Co Spe ing Bee. Currently, Christopher knows
—

1200 words and will learn 20% more words evegﬂ da s. Write an equation, A(f), to represent

how many words Christopher will be able to spell after pdays After how many days to the
nearest day, will Christopher be able to spell 5000 words?

, e =160 (1) K
; A | 1200 (Qcc
1=\ce ) <pectiny) | P b)




WAy |
oL e

7. If a bank account was opened with $3000 and interest is compounded continuously at 5. 2)/0
Write an equation for v(¢), the value of the account after ¢ years. To the nearest hundredth of a

year, how long will it take for the value of the account to reach $4000?

- a\‘ (B
& \/}b\x ‘\’ ) —053t ' 052t

N=36c0e”

\M\/?@Ct 10 =3ccoe
/ m g{ /"1 05+

U ; §2/‘\b ﬂu#’"”y b[;y

8. Danielle bought a basketball card for $f25 its value is mcreg;mg by 4.1°¢ 4\ 1% each year. Create
an equation for v(r), the value of the basketball card after ¢ years. Usmg your equation, how long

will it take for the value of the basketball card to reach $/Q_(l%? HU N Y07 F
v -

Jep A’ ™
A\ | o =213s0 oLu) A=t )
vaL}J}SCHc\ T

a Mk
9. Miguel opened a bank account with $1000 and interest is compounded )m(gnthlx at é rate of
1% Write an equation to represent b(7), (1), the balance of Miguel’s account after ¢ years] Using

your equatlon how much time, to the nearest year, will it take for Miguel’s money to triple? .
A<by A=) pon=3t1as)= 3
b= 000 DNt g)> 2333%“ loco (1.00675) ™
(= .04l EL%\:-(LY)OU UOW‘?\ ke I OO“ ot

g s
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Mr. Schlansky Algebra Il

Finding Exponential Rate

1. A bank account opened up 3 years ago with an initial balance of $12000 now has a balance
of $12824. Find the annual growth rate, to the neal est tenth of a percent. __ ————

= 135 28 =Dty ”
P- 1000 T200T o L= {4

(; d b/. by :&{\:—’ L@th
E )=

2. Jack bought a new car in 2010 for $16100. In 2018, the car is now worth $6125. What is the
annual rate of decrease to the nearest pucenﬂ X
1374 = -

A=(lys A) -«m (=) A =27 =H

“4

P=lbloo CU i
_ 3726
(= zs ﬁ— i1 .

=% = [~C, 17 = C
.-1 sal
3. A collectible toy was bought 15 years ago for $5 and is now worth $42. Find the annual
~ growth rate to the nearest tenth of a percent.
gd-=

A I = S(130)°
Ve 51 ; s~ ‘./“" -:.l
=15 =

4. A colony of 120 timberwolves increased to 245 over a 6 year span. Assuming exponential
growth, what was the annual growth rate to the nearest percent?

74:')“‘5/ %ﬁ‘) U'H‘\U AN =1

=120 27
{;: - Vo ot =
}= | _;(.l%... = {5

(;&




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=12,0000.025) 2. A=17,0000889* 4 )+
J=0,0000.025%) A= Qo0 %59 )
k=2120m(1345)" A= oo (. 331

3.A=11,185(.764)é Nt 4.A=125,OOO(.785)% L)+
A=\l g (. 24 "*) ) A=125,00 (;735“)
k=l 85 (. c4) A=135,000( qu))

5. Iridium-192 is an isotope of iridium and has a half-life of 73.83 days. If a laboratory

experiment begins with 100 grams of Iridium-192, the number of grams, 4, of Iridium-192
A

7383
present after # days would be 4 = 100 [%] . Which equation approximates the amount of
Ly +

Iridium-192 present after ¢ days? 7‘ L 73.33)
1) 7383Y @A = 100(0.990656)’ ' J(,U( 9

A=100] =

L . ( At
A=100(. 906 5¢)

2) aof L Y 4) 4=100(0.116381)

4=1 147.66]

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

{2
00803

A(t) = 4,(0.5) , where 4, represents the initial amount of the substance. An equivalent form
@this equation is A
A(f) = 4,(0.000178)° 3) A() = 4,(0.04015)° 74(+):A>( 0s
2) A = A,(0 945861) 4) A = A,(1.08361)

/L(H :Aa ( , 000 '7%> s

e min
5xl
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= 1> ‘ : '
74:)30(9 /. :)QO(,C/‘-(BW.)
7. A certain pain reliever is taken in 220 mg dosages and has a half-life of 12 hours. The

!

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

reliever in milligrams remaining in the body after ¢ hours. According to this function, which
tatement is true? g /pisoy by lp/. ; ’
. Every hour, the amount of%ain Xf In 24 hours, there is no pain reliever /I/#/ (]
: 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

L i 3 ) A, )
remaining in the body. remaining. A,: N (G437 ) ~[/lo
e/
L3
8. An equation to represent the value of a car after # months of ownership is v = 32, 000(0 31} e
, Which statement is not correct? V= 2.) 20 (sl f;) *

The car lost approximately 19% of its value each month.'if;'/, ) de
v2) The car maintained approximately 98% of its value each month. V - 7))/0(1)( ’Q %L 59. )
.3) The value of the car when it was purchased was $32,000.

4 The value of the car 1 year after it was purchased was $25,920. |/~ %)/UU./ (&% ,')’5"(/,‘)' ~)S,49)¢

9. The value of an investment account, v(f), can be modeled by the equation v(¢) = 500(1 .1553'2'

after ¢ years. Which of the following statements must be true? Vi H =~ SO0 O /S} 1) F
1) The account is increasing approximately 15% each year. X~ ,, e N\ F
@YThe account is increasing approximately 56% each year |~ U ( H 2 §<b< |.Sb - )

3) There will be $1216.80 in the account after two years y(2) = Soo( | st. ) 112273 ju

4) It will take 3.68 years for the account to double, . _ /2
e P

> < hele Thin daokodf

10. The amount of a substance, A(¢), in grams, remaining after ¢ days is modeled by

L)*

b p 3

Z - N

Aty = 50005y . Which statement is false? Am §¢( S,. +
In 20 days, there is no substance 3) The amount of the substance /4,( H = S’U(- /4.

remaining. o/ Yod {242, /;7 v remaining can also be modeled by

-

= =0 A -2 v}
At = 50(2) . &3(&3) 0(, %43.)
(//2) After two half-lives, there is 25% of /4) After one week, there is less than 10g
the substance remaining. of the substance remaining.

Ny=<019%. ) = 947..

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

4\t
[. The mass of the carbon-14 is decreasing bylf each yeak_ﬁ WL): SO ( ’ g s 5>

[1. The mass of the original sample is 50 g.

» onl 3) TandII _
@ L’O:ni]y 4; n:ilzher [ nor II “g( H = SO(' qqq%%’ _ )

t



8. Stephanie found that the number of white-winged cross bills in an area can be represented by
the formula C'= 550(1.03)', where ¢ represents the number of years since 2010. Which equation
correctly represents the number gf?.v;hite-winged cross bills in terms of the monthly rate of
population growth? i

A
1) = 550(1.00643)° 3) L LO‘& > :);. 0043
C'= 550(1.00643)
;2)/ = 550(1.00643) " 4) = 550(1.00643)" 1

Paatly pake (X Hves per yeqe

2 4. The value of a stock after t years can be modeled by the function ¥ =2500(1.14)’ after ¢ years.

Which function would represent the weekly rate of increase after w weeks? 4):-]_
1) ¥ =250001.14)" BV =2500(1.0025)" |14 - lLooas
2) V' =2500(1.14)™" 4) V' =2500(1.0025)"

L7

Wetkdly rode ona par ek
o P

4 8. The value of a home after t years can be modeled by the function 4 =525000(1.36) after 1
years. Which function would represent the monthly rate of increase after m months?

i
A=525000(1.36)" Yy A=1525000(1.026)" R /
P A0 & e 136"=loX
2) A=525000(1.36)"" ~4) A=525000(1.026)"
"M Hﬂj rile 0@
Per month

4. A study of the annual population of the red-winged blackbird in Ft. Mill, South Carolina,
shows the population, Z(!), can be represented by the function 3() = 750(1. 15)", where the ¢
represents the number of years since the study began. In terms of the {EQEEI)' rate of gro\wth, the
population of red-winged blackbirds can be best approximated by the function

1) B() = 750(1.012)" @Ba)ﬂso(l.ma"’-’SM 1\ g= LOI&
2) B(®) = 750(1.16) 1% 4) B() = 750(1.16) rak f&hijm., P« Jear

7 4/ 9. 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 fTx) = 35,000(1.0325)*, where x is the number of years since the deferment began. If the
bank decides to calculate her balance showing a monthly growth rate, an approximately

equivalent function would be ~ ‘
(1)) fx) = 35,000(1.0027) 1% 3) Ax) = 35,000(1.0325) 1 ].O?QD " "CO}’?

Ax) = 35.00001.0027) ¥ Ax) = 35,000(1.0325) °

Mothly (e 1) fites pur gy

16



8. The population of Schlansky, Utah is increasing according to the formula p(¢) =10421(1.23)

after 1 years. Which expression can represent the weekly growth rate, after w weeks? i .
1) 10421(1.23)™" 3) 10421(1.23)" — [.335>=1¢oy
2) 10421(1.004)™" @"1042 1(1.004)"

Sy fak ois b por e

9. On average, college seniors graduating in 2012 could compute their growing student loan debt
using the function Di#) = 29,4001 068)", where ¢ is time in years. Which expression is equivalent

to 23.400{1 062 and could be used by students to identify an approximate daily interest rate on
their loans?

1) Ty 3  noss) . 0log
s 29,400 1 + ——
29,400, 1.068/ LT 365

’ P 4)"\ - / T PR
59’400[ 132’; l Q//zaamo .06337%5' da'lﬂ /“’{e vs {’*WS P
\ , b / 3,&’/;/'

2)

10. 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_.25_)"' , 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) p - 714(0.6500) B p=714(0.9716)" 95 e 77/@7
2) = 714(0.3500)" 4) p=714¢0.9750)" v ’

Koy Ll o by Per Jom
11. 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 w weeks? - ) -
- w y > l O -
3) (1.0013)>" @ (.0013)" Lot 4 l.coi3
v
Wity ke ng .
o W&
12. 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 %.1
after _tﬁm:s? 3 S 2o l /) -
- . i, G5
1) (1.0013) () 0.0013)% [+0l5 |
o LoMS (Lol
3) (1.0715) 4) (1.0715) : U

Wity fule
Sy TR ol Jud(

1



13. 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.] b “,’ e 1 - 12
1) (1.0525)" B .00429%” '“L“J‘m ’;/‘bl\}g‘”"‘ Uj;bf 1.05Js

5 i l.os2S Wil
2) {1.0525) 4) (1.00427)

14. 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? i

1) v=65000(1.092) 3) v=6500001.0074) . 0a3)F iy
(2) v=65000(1 0074)"' 4) v = 65000(1.092)" [3 ) “ ( ) (.04
Muilily fak B s

e yeae
15. Blake’s currently has 240 Pokemon cards and is increasing by 12.4% each year. Which
expression represents her weekly rate after w weeks? s ’ uq 52
1) 240(1.124)2" 3) 240(1.002)"" MO(] - 1) :
2) 240(1.124)" @) 240(1. 002)"‘ 2g( 1! )" |.o0).
Ol hm;j P VME :
16. Cameron’s YouTube video currently has 1200 views and the views are mcxeasmg by 23% Sr
each week. Which expression represents her daily rate after 1 weeks? ; )-l-
S ! IQLC + %
1) 1200(1.23) 3) 1200(1.03) ) l "
2) 1200(1.23)" ¢)1200(1.03)" lAco(l >3 .U3
&l |y il 7 bnes
o)l

17. 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 equations does not represent the value of the d

il stock after 7 years or m months? Maithly ke 1L W“) £ 0% [o3)'*
y ‘j L 1) a()=87.2401.032y Ve 3Y a(m) =87.24(1. 0026)"’"mm z/) Ml +.03 )f | il
fulie )Lg;f( 2) a(r)=87.24(1.0026)" v~ 4) a(m) =87.24(1.0026)" 7340 033) e

i / Mpathly f4le

il e 1 b ey Muc V7 G S i
18. 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, 2= 12,150(0.962)", to estimate the population in a pond after / years. The student then
created a model that would predlct the population after d decades. ];{hlS model is best
represented by % AT ey o 0[/ -
. (1
1) P=12150(0.461)° xd Fa ipee 3) P=12150(0.996)¢ 4% {’, 4)
(B P=12.1500.679)° [ B Q. 4) p=1z, 1)0(0.992) / ’?U;*
J = gl Ay QR

14
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Sequences:

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

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

Geometric: a, = a,(r)"”

If initial or 4, is given, (n—1) becomes n. Same formulas as Algebra I modeling.

Arithmetic: a,=a + nd
Recursive Formula
a, =

an = an—]

Geometric: a, =a,(r)"

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

goﬁlﬂ*ﬂ(;

Round to the nearest tenth if necessary

oq "q- “4

1. 19,’516, 13,10 ... g b e 2.2,8,32,128,..: 7
2blud fecole- ot Obie.  Qy=)°
an=Gi+-d gz w=d m,': | g é"’ ’_53“@“{
Cin =\4 (A1 (- ZQG,,,Q,, -3/ <9 /}J
Gr1=1G=3n+3 Q‘O_/.}(Jen); M
@‘ “’5" *}g @Q = - 8 ) wlpbde il 5 ‘HMJ‘N'-
1.8,«19, 48,192, 4.63,57,51,45, .. 9"
Ty gam’mc il
_ . re
2t | (eLvrsive aw“?("* o H=Qi+(n- nd
()7 G@=2 g, R Geb3inal)
@;’/3(—»\\"“‘ b o3l
' 74‘7
W) w2 8 FOM
5. 329.6,376.8, 424, 471.2,... 6. 120,192, 3072 491.52 1 _(,
) \b\ LU(_S}VQ ()(plitl’ [eLU )W( G | 120 o
3 -329.0 2410 cf%'f(n d a.l’:w'bm pY =l ( " 7 e :}9 35).9
Gz 33900+ (- Ry Dizln-1 2.2 ~|30(|b”’ {"0 @) 3 ay =

r S o,
Y4 2004 = 413 b It Q41200 e

anthabe Lﬂp “12n #’}%9 29 Gy > 7644
o
7. 5400, 4050, 3037.5,2278.125

W5 9 Dt L@m

SHoo ™ =il el

35115 A" a,.— (On-y
231594 du= S > G
(’(O So\“k alo % 6\‘{ m ( ,) 5) o~{

6@& Ao > L{O§'(

41=0,
=S%0 (s o+ (-49705)
+ S¥05.0 -04).05n ragloy”
-
& Qa= ~ 991,041 "’(9309'}%*

4103

Hipd

—aqq1oy”
8. 5205.20, 4208.15, 3211.1, 2214. 05

G, = =28 3

prl..\,

Go = ~44705(0) +h300)5

A,=4$X1.30
s (e, ~A9)05

»af)ll.l -4ty

H20%.ls - W58
-497.05

~a9.05

Q(:MMI’LL
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Mr. Schlansky } Algebra II @ }‘z Ek o Gy

Recursive Sequences Regents Practice

!}“. The formula below can be used to model which scenario?

0/80'““5 uL/{u)l/}/ i.) Jl /

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%.
C’4) _The initial value of a specialty toy is $3000, and its value cach of the following years is
20% less.

|0 2. The formula below can be used to model which scenario?
ag =922

a, 1. 015

l) The mltlal populatlon of a county is 92.2 thousand and it is increasing by 15% each year.

LfZ),‘The initial population of a county is 92.2 thousand and it is increasing by 1.5% each year.

3) The population after one year is 92.2 thousand and it is increasing by 15% each year.
4) The population after one year is 92.2 thousand and it is increasing by 1.5% each year.

')LokuS:fU ‘)«) |$7

"Qﬂ( wi/ 7v7 V) (’“St

{| B. The sequence defined by r, =15 and 7, —Qer best models which scenario?

1) Gerry’s $15 allowance is increased by $0.75 each weck.

2) A store that has not sold a $15 item reduces the pricc 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.

By gﬂ(/(omf)/ ‘jj \/

|] 4. The sequence defined by a, =20 and g, —l 05a,, , best models which scenario?

1) Jamal scored 20 baskets the first week and scores 5 more baskets each week.

~2) Julie made $20 her first month working and carns 5% morc ecach month.
3) Samantha creates 20 paintings the first year and makes 50% more paintings each year.
4) Jennifer’s flower is 20 inches tall on day 1 and increascs by .05 inches each day.

W 5



138.  Which situation cannot be modeled by the formula «, = an“»"'-i- 20 with @, =107
S u»/
1) Nancy put $10 in her piggy bank on the first day and then added $20 daily to her piggy bank.
2) Jay has a box of ten crayons and his teacher gives him twenty new crayons each month for
_ good behavior. > .
(3)~ Buzz has ten apples and that number increases by 20% per week. 'roln -
4) Teresa has a block of metal that is 10°F and she heats it up at a rate of 20°F per minute.

|{6.  Which situation can be modeled by the formula a, =1.025a, , with a, =100?
— NCfease D5 .S,
1) Devin has $100 saved and he will increase that amount by $2.50 each week.
2) Catherine has 100 Pokemon cards and gets 25% more cach week.
(3) . Lucas has 100 points and each week increases by 2.5%.
4) Olivia’s plant 1s 100 cm tall and it grows .025 cm cach week.
.M Ry (¢
|$'?. Which situation cannot be modeled by the formula «, =a,_, ~ £6 with a, =10007
1) A bank account with an initial balance of $1000 mcrca%s‘by 6%%each year.
¢ 2! Taylor is assigned 1000 SAT problems and completes 6 cach day.
3) 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 $G cacl wecek.

Ivg  The height of Jenny’s sunflower when she planted it was 6 inches. The sunflower grows by
0.25 inches per day. Which formula can be used to d=icrmine the height, in inches, of

Vah F
{Jad ¥ )’7 Jenny’s sunflower on day n?

h, =6 hy =6
1
) h, =0.25a,_, é{;h =h,_ +025
h, =6 hy =6
) 4)
h, =6+0.25h, h,=6h,_,+0.25

25 - :
] §. A population of bacteria triples 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?

Ay Br=300 b, =300
%, =30, b =30030,,)
b, =300 Y b, =300
b” - b"" +3 bn = _:l’)—bml
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15 10. A lumber yard has 1500 2” by 4” pieces of wood that need to be transported to a
construction site. A truck can take 100 pjéces of wood per trip. Which sequence can be
used to determine the number of pieces 6f wood left at the lumberyard after 7 trips?

a, = 1500 a, = 1500
AD. @ *
a,=a,  —100 a, =1500-100¢,_,
2 a, = 1500 @) a, = 1500
( a,=100-a,_, a, =100-1500«,_,

HVO/Q‘ ['U[(a‘q-g
{9 14. Daniela invested $2000 in a stock that increases by 1.6% cach week. Which of the following
recursive sequences represents the value of her stock afler n weeks?

a, = 2000 2 a, =2000
a, =a, +1.6 a,=1.6a,_,
a, = 2000 a, = 2000
2) ° >
) a,=a, +1.016 @an =1.016qa, |

Cla-, H0CO
30 ¥2. At her job, Pat earns $25,000 the first year and receives a raise of $1000 each year. The
explicit formula for the nth term of this sequence is @, = 25, 000+ (- 1)1000. Which rule best

represents the equivalent recursive formula?
1) @, = 24,000+ 1000 &3) ay = 25000, a, = a,_, + 1000
25,

2) a, =25000+ 1000 4) a,=125000,a,=a,,,+ 1000

(= 0%
. . . oMy~
21 1. The average depreciation rate of a new boat is approximately 8% per year. If a new boat is
purchased at a price of $75,000, which model is a recursive formula representing the value of the
boat n years after it was purchased?

1) a,=7500000.08)" 3) a, =75000(1.08)"
2) a,="75000 4)>a, = 75,000
e ) "y
a, = (0.92)" a, =092z, ) 1t03s”

. | . lozsd,,
2 . An initial investment of $5000 in an account earns 3.5% annual interest. Which function correctly
represents a recursive model of the investment after # years?

1) 4=15000(0.035)" 3) A=s000(1.035)"
2) a, = 5000 A aq = 5000
a, =a,_,(0.035) a, =a,_,(1.035)

n

9%



13 k8. MathSchlansky posts a video to his YouTube channcl and it receives 4 views on the first
day. Each day after that, the number of views increascs by 7%. Which sequence can be used

to determine the number of views his video reccives after n d\ys? ]
57 Gy,
a =4 a =4
1) 3)
a,=a, ,+7 a,=.07a,_
a, =4 a =4
2) )" -, 20
) 4 —a_, +1.07 Oa” =1.07a, | - o
= XLIA ~i 'i- K,‘

4 16. A tree farm initially has 150 trees. Each year, 20% of tlic trees are cut down and 80
seedlings are planted. Which recursive formula models the number of trees, a,, after 0y years?

i} g 10 3) a,=150(0.2)" + 80
a,=a,_,(0.2)+380
(&) ar =150 4) a, = 150(0.2)" + 80

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

258, A recursive formula for the sequence 18,9,4.5,.

i \
1 18 —
(™ (= G- q 1 5G,
1 ==
gre=§g?z—1 d l :2
 wfy)” \
g, = 18|35 Hs _ 4
n 2 Sy . —_—
[(=7g = i 5
3) &1=18
Ex ng—l
4) g, =182"" ~ 20 2
(=2, =3
26 ¥8. A recursive formula for the sequence 40,30,22.5,. .. is Ho

R EN Y —40[E I
& = 4 &= \4/| :F)g) _.3
2) g,=40 @g1=40 ' '
2 - 10 :

18]
£
]
SN NN
g
£
1

8r-1
&=
)1 ¥9. A recursive formula for the sequence 64,48, 36,.
D a, - 64(0.75)""" 3) a, =04+(i:—1)(—]6) ﬂjf %
2) a, =064 C{D‘al='§4 r:é.u{:.—’-
an=aa-]—16 a,,=D.7SL7):_1



)% 28. After Roger’s surgery, his doctor administered pain medication in the following amounts in
milligrams over four days.

: : Day (n) 1 2 3 4

How can this sequence best be modeled recursively? >

1) m, = 2000 @): m, = 2000 Dosage (im) | 2000 | 1680 [ 1411.2] 11854
m, =m,_ ;- 320 m, = (0.84m,_, r: (77 (= 1911..)

2) m, = 20000.84)" " 4) m, = 2000(0.84)**! LIS (s

”xqa')—( =54 (=&

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

How can this sequence be recursively modeled? . = _'?_:3_\_%_} 7 /\, [ 00375
1) j, = 250,000(1.00375)" "% 3) 7, = 250,000+ 937° PRle
2y 7, = 250,000 4) 7, = 250,000 _
c.ﬁx 1 (= SIS ' 375"
.= 1.00375,_, Ju=Juo1+ 937 .00 -

l.0o375,.,

%0 2. Write a recursive formula for the sequence 6;9,13.5,20.25; -

—_— q r— = - p C o f
(=< =15 ~ : o
(= B, g ‘\—‘G"‘ 2:”’ =4
%123. Write a recursive formula for the sequencg 189 63,21,7
!
(‘-—. 2 =1 a J&-1
l:sc? 1 o
~2l=1 ,—C-
‘ - 13 3 G" ‘\ ”

‘5).2#%. Write a recursive formula, @,, to describe the sequence graphed below.
an

. S I (LR 41836105 30 =3
o LT3
0 1 2 3

273 2%. The explicit formula a, = 6 + 6» represents the number of scats in each row in a movie
theater, where n represents the row number. Rewrite this [ormula in recursive form.. ———.

Gir=(sHe(l) = 12~ A1) =l _—q=13
%%rmf W d=pH8=l - G W

mﬁ
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Mr. Schlansky Algebra II

Evaluating Recursive Sequences

1. Find the first 4 terms of the sequence a, = a,_, +4 where a, =-1.

Q:). ‘ZQL‘LL‘{ q.3:Q1 e Ch,:Qg&‘-( ___l/317/{/
Ga =~ H Q=3+  a4=TT+

Q).:B C{\'g':’l Gy = ||

2. Find the first 4 terms of the sequence a, =4a,_, where a, =12.
QQ_:Z th Qa :‘J{(’Ql Clu ZC{CIg
C :qC|2,\) Ola= | \§) Oy = «'{Q_ql)
Q{f; Uy Gz = ) Qq = 7%

I2/ L/g‘/ ch}, 7&%

: a, =-3 Ag/"%/ ~35//0c;
3. Find the first four terms of the recursive sequence '
a, =4-3a,,

Tr=4-3q, @B=430 g,_q-3q,
Gr=4-3¢3)  Q2=4-30%) g, _q-303s)

=s 432755 g log
4 Ifa,=3a,,-4and q =9,find a
n n-1 1 ) 5 i —' C i q )
Cfa—‘:gal“‘{ Qg: 3@24‘,( Qq_g% o (5 3 Y "(

Qe=a)-{  G3=303)- F30i5)- qqs-gs%fuw
Qe= 273 Qs =ls™ ZNER ~

5. Find the 8" term for the sequence where g, = 5a,_, +2n where a; =3
= S0 l) U= R ds=50, 2
G-<HY  GeSoned G Gl

G -2 i g @



6. Find the first four terms of the recursive sequence defined below.
a, =-3 - : )
) ; ) {2=G,- 2. g =(,-% Q=054
Ui VR .
Ce=-3-2  (3=-5-3  Gua=-y-d
=-S5 Qa=-% Uy =—12
"5 "B‘/ ‘9—

7. A sequence is deﬁned recursively by f(1) =16 and f(n) = f(n-1)+2n.Find f(4).
(1)32 (2) 30 (3) 28 (934

QLD F2)-fg F49=530
) =l (Cé) gof—(?( Ul = 25
5211 20 F3=00 %M =%/

8. Find the third term in the recursive sequence a,,, = 22, - 1, where @, = 3.

7 P < P R e, [P

Gea2(3)- %ﬂ
(= { t%ﬂ: AL H

9. Which recursively defined function represents the sequence 3,7,15,31,...?
D =3 fire)=2™ys
2) My=3 fn+)=2™-y

B =3 fin+1)=2fm)+1
4) ) =3 fin+1)=3n)-2

10. What is the fourth term of the sequence defined by ¢, = 3x°

w3

D WG\ 43
) Vll {,X Uy = Z j() éij:(%}ﬂlf’js)

3y
4) 48x’ ;
7 (o= 2X(3xy7) KB‘KTXM) G-y

6‘3: L;X/Z;jg

(e= /Mj“‘
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Mr. Schlansky Algebra II

Modeling Series .y .
1. Alexa earns $33,000 in her first year of teaching and carns a 4% increase in each successive
year. Write a geometric series formula, S,, for Alexa' @Famings over n years| Use this
formula to find Alexa' s]/ot‘a—\:ammgs for her first 15 15 ycars of tcaching, to the nearest cent.

e -0 (,() n SlS:'B’/m“’g)/OmU'aq)\s.

J SRR A
T [-lay
/
’—2'30@ 23mo(lod)”

/ P ng é/L 777) ’7(/ i
\ ' - 1 » 0 L/ i Q__—.
= "\,,_‘—‘//
215 G
2. Ross has a hobby of colle'E:tng comic books. He currently has 50 comic books and each year,
he will increase his collection by 15%. Write a geomctric scrics formula, S, for Ross’ total

amount of comic books after 7 yearsit Use this formula to find the total number of comic books

Ross will havs__l_g years from now. . ~<so(ils
n Snzc—z‘—'—a-‘rid D 2252 Tj,”
Nafe— [— ]S

2 G=49- o

3. Dee is planning on decreasmg the amount of time she cats fast food per month. After thcﬁIsL
month, she ate fast es. Each month, she eats at fast food restaurants 10% less than the
'prewous month. Write a geometrlc series formula, §,,, for the total amount of fast food Dee eats

after n monthsl Using your formula, how many total fimes does she eat fast food in the first four

months? Round your answer to the nearest integer. "’5:.:\(
B " \N _
=0, -ai(r) Se = Da(.ay
|-

S ﬂé,i%ﬁ.l ) S
-1 # 47

-

p_,’:,.
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[

A
4. Kinacamns a $27,000 salary for the first year of work at her job. She earns annual increases of
L}_) 2’% What is thE total'amount, to the nearest cent, that Kina will earn for the ﬁrst - eight years at

Bt ST )" 7!
|~ S 7)55,%75‘}3
Sy¢= ;? 0CC - 7000(l.0)s ) 1 e
=03 ——| 0>3 s

‘ —
5. Rowan is training to run in a race. He rur%s‘ 15 miles in the first week, and each week
following, he runs 3% more than the week before. Using u ucometric series formula, find the
54 " total number of miles Rowan runs over the ﬁrst ten weeks of training, rounded to the nearest
el

thousandth.
Sa=Q —ac g
q [N 45§

= 15—l§(l 03)" /
l*l(/B =

1r’1‘_qgeas.e.by_6_ﬁa each additional year of the lease. What will ﬂ\ 5 total rent expense be for the

entire 7-year lease? < _ "
= =A,-a,{r] >q 37_ 7134720
s | A
Sq = G300 —$3030( l'@@ /
C{, ! “/(/‘L‘

7. A fisherman harvests 350 kilograms of crab on Monday. From Monday to Friday, the

/ o £ ] fisherman harvests 8% less kilograms of crab per day. To thc ncarest tenth of a kilogram, what is
gr g

R  thetotal mount of crab harvested between Monday and Friday? —
- ¥ T n=s ‘
=.4.) Sh =Gl B2 - 4ql.s”

(=
85’; BSL %L)(’(t{) i
' i—. ‘11 ' =<

/\v

8. A ball is dropped from a hexght of 321 feet It bounces and rebounds 80% of the height from
which it was falling. What is the totaT ownward distance, in feet, the ball traveled up to the 12th
bounce? T

94=G, -G, ()" s S =144 A
[~
G222 -33(8) "

| —.% 22 ¥




9. Your parents want you to do some work around the housc. You get them to agree to pay you
5.01 on the first day, $.02 on the second dayJ $.04 on the third day, and so on.
At the end of the 30-day month, what is thE total’'amount of money your parents have paid you,

to the nearest cent? N G -~ ol e 54._ &G, (ﬂ”
~ { o ’ _/
ol,, 0, 04 =2 |~ %

sQ

’3) Sz = ELE@.

) 2
S = 10, 737418273

&
10. On Sunday, the first day of the week,,L\{aKsha docs S pushups. Each day, she douers tB-

amount of pushups she does. How many|total| pushups will Tasha complete at the end of the 7
? s =
day weck? Q=5 $3 S,) G ( (() P

= |-y
n=1 Caz S —5(13
st
(A ) )
11. Samantha logged her weekly runmngdlstances in the table below. If the continues increasing
her distance at this rate, what is theJ total gmount of miles Samantha will have ran after 10 weeks
to the nearest tenth of a mile?

] Gi=) r= ’:M L3

e

Week | Distance (In Miles) = Lo
1 12 - :
14.4 n=lo 2 025 |, 2

4.4

2

3 17.28 \ N

4 20736 N \D’U(D\
,L‘H:——\

2 = ' )
12. Brian deposited 1 cent into an empty non-interest béaring bunk account on the first day of the

month. He then additionally deposited 3 cents second day, 9 cents on the third day, and
27 cents on the fourth day. What would be the [total amount of moriey in the account at the end

of the 21 the 20th day if the [ pattern continued? > 2) 3 Q,=.0 (
d (i =.0| (= e =3 =3
sz .03 Ny N=30
Gy = Ne = -—9,,/[ :5 do
Gy = l)/l = 52‘,: w

1/3
Gaum NP

%4
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Sy = G’ G= N

|-
=
13. 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,
] S . e
which expression can help her find the total number of miles she will have run over the course of

her 6-week training program? . ‘
i . =58 Mk i }jo//)//)ff*“/u/] G =S
kZXS(l 10) - >Q " C’;‘%L”d) |V b ‘/:I [o
Gttty %= S Gl) '
? S X < N=6
2 8(1.10)* =4 () ‘
2=l N N=
N s-s010)’ . n S =x=¢(] [0
P I 5 U
A 8-8(0.10)" — |
1.10
'y

t
~ \D\ 14. In his _fgsl ycar running track, Brendon earned 8 medals. Iic increases his amount of medals
by 25% each year. Which of the following expressions can be used to determine how many/total

medals Brendon will have after four years of high school? Sl kN : G =%
sp Rl S N B- 8(0.25)* 8—8(1.25)" Lyt " =
o 25 )i 1-.25 " =i ' =]y
Sy= 59\ 8(1.2s]
Uosl

/) -

=l =1 - p = =
- "~ = b—ﬁ\l.))\q
-

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

N o) 2328(025)” @28(1-25)""’ 1.2 1=4

*‘(ﬂ“i(r" u e HivN . | 5‘;:7’/’!&5 {}% ~ ( ;
ear Amount ‘ = /“/,(;Ll)'_ <
n { Saved ' #
552 ﬁ/"w %“)Ul </ali” (ndollars) | =< .
14 1 59,000 . =134 - ) )
2 64,900 (f/%c
3 71,390
4 78,529
5 86,381.9

Which expression determines the total amount of moncy saved by the company over 5 years’?

< 1)-"59,000- 59,000(1.1)° N 259 . A

T-1.1 pozet &

2) 59,000 - 59,000(0.1)°

=01 >< 259, 00a(s. 1)
el

O nina il

i
ez

24 4o
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Mr. Schlansky - b Algebra I

Mortgage Problems
bl /
1. Jim is looking to buy a vacation home for $172 600 near his favorite southern beach. The

(1 + r)N

formula to compute a mortgage payment, M, is M= Pe —(—I—T——-
+A¥ -

where P is the principal

I

amount of the loan, r is the 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’]’5'-year mortgage. With a $20.000
down payment, determine Jim's mortgage payment, rounded to the nearest dollar.

m:mk-:‘)ui fdj”.ﬂ/ht’ | — m
P: ?,’WU\QY[ Qﬁiﬂ»gﬂmﬂ = 1712600 =000 S0

F‘:\//) ¥ j {2 S ’ 4 e
Moabhly inklatmie = 00205 0305 kao305)

N=debmably pymny = \Ms\=lso M= [SUc0 L=
Ll*‘OU)OS\ -

W
s

Lol P

Algebraically determine and state the down payment, rounded to the nearest dollar, that Jim

needs to make in order for his mortgage payment to be $900.
7N » ‘}J
M= dee ””tjf i "
=P qep=p [/ -coesinee 25) - )
= 009 Q (1+o030s) ™~ |
N> \S0 - L
Qeo=P- (001 ) 112,400

007 007 - l QL‘ 3;

| M

2p a



2. Using the formula below, determine the monthly payment on a S-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—0+ﬁ*]

P, = PMT[ z

P, = present amount borrowed = '.)],0004,600 2 20000

» = number of monthly pay periods = S(|2) =40

PMT = monthly payment = X
i = interest rate per month =, ppp2s”

A0C0= X | - (I:ODbasz- &
. 00025

200 = X(‘-@é Y
L. uda.

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

fo=X <= B0 1-(Lo06as) ™
n = SUN=k0 L0063 s

nT="300 X= 2@t (407] .
L= L0033




3. Monthly mortgage payments can be found using the formula below:
r Y
A1)
»
[1 + E] -1

M = monthly payment = ¥V
P = amount borrowed 299,000 ~100,00D0= 1do000

r = annual interest rate . o4’
n = number of monthly payments 15(12) =180

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 < \,’)0,000( 5 (14 -t )&’
(' . .oL{%’) [

M= g306.50

If they want their monthly payment to be $1500, what would their down payment have to be?

= !")’(X) D g YI”L odsf)\szo
= , \g0
- ok ( ) -

n=\4 )% ><( ()O/}j/\

' X Y D3




N=3¢U) =3
"f # The Wells family is looking to purchase a home in a suburb of Rochester with a 30-year
mortgage that has an annual interest rate of 3.6%. The house the family wants to purchase is
$152,500 and they will make a $15,250 down payment and borrow the remainder. Use the
formula below to determine their monthly payment, to the nearest dollar.

CAvEA O (%)
PR & (- R, i)

( ],.,9}_) = ( 2
—id; M = monthly payment =" o
P = amount borrowed |5, 500 -1§, )50 = ! 37180

/ ’ ’) l r=annual interest rate _ (y (-
rd 'n/] =z L/ » = total number of monthly payments = 2 &¢.

(\_/

4 8. Monthly mortgage payments can be found using the formula below, where M is the monthly
payment, P is the amount borrowed, r is the annual interest rate, and n is the total number of
monthly payments. If Adam takes out a 15-year mortgage, borrowing $240,000 at an annual
interest rate of 4.5%, What will his monthly payment be? ; .

’ el M=markhly Pasmink= VYV

—————

WS\ " e gman Foeikwed = ocec
Noo(52[1#48 R i et
/ - 2 | . f:-CqS
: \ i <o -
(1251 (1+4]) -1 n=lsun=le
fﬂ T~

/
S,

A= \g35.98

—

(7 9. Robert is buying a car that costs $22,000. After a down payment of $4000, he borrows the
remainder from a bank, a six year loan at 6.24% annual interest rate. The following formula can
be used to calculate his monthly loan payment. What will Robert’s monthly payment be?

P) \dw‘w& "j A 0 ,;Lanlnﬁ

¥ Yy ‘ . IQ= T (I )
#‘2: ‘XILLU(‘CC§,J) 1-(l+0)” [
: \f;)_ R = monthly payment (l g
‘ _u ke g)) P=loan amount ‘D000 ~H,000 =1%,000
: i = monthly interest rate ° CeM osa
{ = time, in months . -
“Wi=7),
n ’/7 , s
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Sketching Radian Angles on the Grid
) 9_5’/ ‘y( v 2 a:%“.l,f%:ﬂﬁ/ 3.0=2. 18 | |&°

§ y r —

@'G?() 9

8. Which o{ g1e following sketches would represent 6 radians?
(v 2) f 3) l 4)
1 ol N . S 100 |
g A i
W B 4y




9. Which angle is sketched below? ANy 5@ 10. Which angle is sketched below? % L;i:A_ (1)

1) 2.4 radians )4 %2 =127 (3) 3.8 radians 1) I radian [- =3 3) 3 radians
2) 4.5 radians {45, PR 4) 5.2 radians 43',?'_\ (2))1.7 radians i-’).lgq‘-qu 4) 4.1 radians 4. (& 25)
y 300 o4

@
al,
\‘5/ / > '8 \g° \ . C/\[

A8 '

7 2% . |
20 34 %222
11. Which of the following sketches would represent 3. 9 radians?
1) 2) I ( 3)2 : [
!
Jﬁ e ﬂk o —P
| |
| i Q0

12. Which of the following can be the radian measure of the angle
sketched below?

1)15;~ L1

irs '%?
3)38 ,w § FEr Y s R X
4518, % . G, /&

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

N

second quadrant, as shown in the diagram below. \
S
Which v{;l;e represents the radian measure of angle &? 3
DNEL L7k . /3)/ 65.4
/3(\]]464026)/&5 K\ -\0

@2 l‘ﬁ)c‘_’“”* 3 p/
J 2

2l

1% 4



Evaluating Special Angles @-5’1;@ e
If multiple choice, type the problem in, type in each answer, see what matches up.

If open response, Q (quadrant), S (sign), F (trig function), R (reference angle). Match up to your

table of special values.

30
ST 1) jp S|l
. 57 o = 2
1. What is the exact value of cos| — |? — ../
6 % 40 Cos | 3
R AY El
Vi

= =
IJlﬁ] 'J|ﬁ‘ N
[ 153

\/5 ’

2. What is the exact value of cos (377[) 7=, 707 .

3 g- .:BJ'

1)7

5

2
7) ~ =
)2

Ve

3) -

@% - 7. .

3. The exact value of sin[gTﬂ] is agé{O

1
2

2
2)_% @,L{i



Pythagorean Theorem Know vour Pythagorean Triples!

Look out for hidden right triangles where you may need to use a? + 5? = ¢? 345
a and b are the legs 51213
¢ is the hypotenuse 7.24.25

| eavay Jur g in ol Bin - 815,17
Find the missing side of each right triangle rounding to-the-nearest tenth 9.40.41

1. 2.
(%D AP
? ﬁ g;‘\_xqua
-4 -9
3 ol

3. T{dﬁ 4 13 g'=C
|13 =5
4 10 X oMY =%
X\ A7 A=)
Jaba = 4
/ﬂL =C> ‘
5. 63’”@ 15> 6. TE!PL@
95*74 23S
=29 \’3
X 1 Jki%’t) 12
«=J200

9



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

23 QA3
I, —="
$is 5

3. 35 7’5’\
25 2
- e
s, b )
N 3 A

4
=
|
-
=

=
=\
-\

o ler Ic
; 150 (/ _ﬂ _.j D
D 3 0 ;-



Trig Ratios with Triangles

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

SOHCAHTOA
Any point on the unit circle is (cos8,sin8)

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 & cosd cotf

o
1.If sinf = —-;1 and @ is in Quadrant III, find:

a) cosd b) siné
3
d) secéd e) cscd

-3 =

O
2.1f tan@ = g‘iﬁnd @ is in Quadrant III, find:
7
a) cosd b) siné

_a L
25 -5

d) secd e) csct
35 o5

c) tand L
. “
q C
O3 -
f) cotd 2172 < &
q FHES
g b2y
3 95
s

"V
é—)/]up?/ Z\ ((
) cotd b=t
7 jody=x"
4 04 =¢

|00 ¥



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

b) si . ¢c) tand
5 4 522 s 7 |
A 05 7

Us%s 05 T¢

d)/sec@ e) csch f) cotd »
% = -
O% -5 _ Ry

I s C N
Jos=k?
Jos=C

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

a) cos0 b) siné c) tan@
= I A
— 15 — 3 S A‘

0 /8 c
d) secd e) cscl f) cotd 7"\)
-2 15 3 C B
3 - T cec
~ L
s g
42



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) c0s8 b) siné c) tand

2 0 )

e

ik (0 2

d) secd e) cscd f) cotd
10 (9 £

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

a) cos® b) siné c) tand
2 T iy

1 ¢ =

d) secd e) cscd ﬂ cotd

S Y _ Wi 24n A H24h%2 ({
3 Mmn - & R 12 -
b=t :7

[0g
o



w2 “
(o5s8=2% syl ‘%
LQYQI Sl

13. The point (i—i) lines on the unit circle. Find:
5 5 _—

a) cost . b)__sin 2] c) tan®

14. The point (x ] lines on the unit circle where x > 0 . Find:
3 _

/
/

a) ¢ 5’9/“%\_ ~ b) sind c) tan@
15 o 2
S — 3/ T3S
“ =)
-

%

d) secé e) cscd f) cot&

) N2
COBQCM(Q‘, Sl =

_ 2 AT )
FEACAR el e T

i e /
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Algebra II

1. Ifcos 6= "2;3: aﬁd @ is in Quadrant IIJ, then sin & is equivalent to

). D 5 Sah=R
4
2) 7 4) s 'S.»,&:‘D‘_;
4 L

numerical value of sin 87 g?

& -

e @
a}t)g%#

q = ’(4
—q

"‘Wﬂ

o

>
23 -1 Sl =%/

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

valye of cos 87 ; (039,: % | k ag?l'b ""C:)' 4= b
é.@ 75 0=t 3 L\ a>=10% /7
4 (o _ «[00

-3 93 A a‘

= C

a’j’%

|0 4. Given cos 8= ;%here @ is an angle in standard position terminating in quadrant_I%(, and

da0=3

sin’ @+ cos’ O= |, ‘what is the value of tan &7

3)

29

B)

1 -
& S 4(44@:9% I N
@ = o Naq
7 7 25N\

9.2 e(a—lol.‘)em of IZ

|| 3. Given that sin® &+ cos® &= 1 and sin 8=%_~}———-

what is a possible value of cos &7

I @

5 ..c’.).
D 5442 - 3) 3.3
Q5 9 J5 LS
= ok e 7 Ds i
> o O
T c

w0 oY



(O>ST \an —
. 3 A

(% |16 Givencosd= T and cotd = -3, detenmne the value of sin 4 in radical form.
b S A YonA=~2 7&-
SnA=4
2

T {9 lCZ) e lojfg

12 7. An angle, &, is in standard position and its terminal side passes through the point (2,~-1). Find .

the exact value of sin 8. 0 2L bl: C'a' SV)@"
~ A 994-|3: c® S = ] 53’
———"‘ﬁtﬁ— 3 H = CQ— J‘sfg’
"1© s=

I1 8. A circle centered at the origin has a radius of 4 units. The terminal side of an angle, &,
intercepts the circle in Quadrant III at point P. The x-coordinate of point P is 2. What is the

value ofgS%/‘K 6?’”«‘) =¥ é\j’ Os@ = %}

-2
_3%’3{,@ a3 S
O @ 0Pz

Vs s " 5 Sed i by ~,
19 9. The terminal side of &, an angle in standard position, intersects the unit circle at P -—%ﬁ—/;g— I%

gtpiseeat o
What is the value of sec 87 COS‘QI 1
=3 3) 1 L
& 3 I{e=d="3
2) 3.8 4 B | -
=l -t Sw0=-3
|l; 9. Point A1 7} is located in the second quadrant on the ypitoircle. Determine the exact value
| 212
oft. (A 5 ; a4 ;C
&t o '] q’) 4\_‘ 1>
/ Sn@ = ) d Y Ay ly=4 9

a
( fe ES —-z b
L 5‘”'2‘”; 0 =% = o33

b; ‘QO[ (05 Caﬁ) ;.g}- T C,
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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
*sin/ cos
Frequency
Shift/Midline

Period = 2
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
and midline = —————

Frequency = =
period

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



+5i

hifp=-!

Graph one full wave of the following trigonometric functions
GimPsn Slgplsm T

1.

InsinSapisn T+

y=3sin2x-1

P snt

3. y=-3sinzx+2

e

e

Q%T/{T Extava:
T

GmPSinsteglon £

5. y= —4sin%x+2

x)

o 2T A

P’/ i3 _\ um
<

N_%Lnr

2. p=

2cosdx+3

amPsalepiom T

4. y=—4cos2mrx—-2

t(x)

dimpsaSogymift

6. y=—5005%x+3




Graph the followi

.
ng two functions over the domail@g \'on t

1

set of axes below.

APl AmPom e T _
7. :(x):?,sm(z.x?u' 8. y=-2cos—x+1 Gnp= Q)
AnP=3 2 e
+>’n ) ‘E(QD:E
4(26:1 jh'q;
Si=) | s
= Vi 3
P=T, _~d — e ) 1R -
%’TQ o\ I\ VA , ‘ ! -?, ‘.} Nt Q4T
e LV 4 T Lz
i T I am " e /
k 10. h
g 0%1 n/%lf? 2%{0&2@@3 below, graph \ 0 051 mﬁj/? ﬂc%tj(o; fﬁ‘es below, graph
{ MF:(B y= 3cos?x—2 over the domain {0,10} yp=-2 sin5x+1 over the domain [0,100]
4_(_05 1x) "
Lo 2L | lnf =
f)_ . -Sin
) = =i
== A=,
o2 = |
N . = - vy Sy
A T s e il Tt i .
5 19) - 1IN 4 5 ' ) Jis
-+ pe — — 100 —
o i
¥ § —-= ; ,
p 2 50
Fl g

log



o am ’;“;
=A( : N -
. %@S&fﬂ/’ g 18 3 ﬂ@f@:l
_ ‘“ U : > shfH= |

=3 7 :
05 /\ . pm [ —~ \— e v):"QC\J);KP‘
fitfet ey IR wely By )
s T/QII | \?‘/ : \%/ N _ il = MnHmax
f: P iV minhax 2 {"%T e
=22 " 2 S
™ - % ‘ &=
3 f{x) . ;
7 anp=3
Amp :D- ?S'f) %
“-Cob Ifi f%-: =
Qf”ﬁ%[@ Z‘W\‘ . Shﬂ:’/q/*\
jhlqt 3 M4 gz -_33/‘ %x 4 "[
T (1 & &= 3 =
= Jleslaet3 : 3 5 % o\
= Q‘Pi\ pricllm=matPAX 27 Ufmzm”/fgu’)
LI R =3 i
% ! % b l % T;":C{

4
;(j” o % %{Z@l’iw
C0R= ; N pY/iki
m'g»:@ _; (/kj é’t = ‘_jg)! _ 7‘{\133"‘95@"%
] g g 9;%«‘:-- >3 Sy .

e

% _Q,E -m:dluuz @l’%’;ﬂ
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1’7 ¥4. 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

4)

y=-3 cos[

|7 ¥3. Which equation is represented by the graph below?

p= i

@ y=2cos3
21,r-e2’sin§f

y=2

X
EX}+5

)‘Iol" @S

equation for the depth of the water at the marker? c‘-\ S / /)

1 ] Il ] i /] [l i L 1 )X

<

L) 1 1 1) L] L] Ll L] ! L}
3 6 9 121518 21 24 27 30

1%
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Mr. Schlansky Algebra 11

Graphing Sinusoidal Models

I. The High Roller. a Ferris wheel in Las Vegas. Nevada. opened in March 2014. A passenger’s
height. in feet. above the ground after 7 minutes can be modeled by the equation
P}

h(r)=—260cos(l—”§1)+290. Graph one full cycle of h(f) on the axes provided. Identify the period

; oo - s mi 5
and state its meaning in the context of the problem. To the nearest tenth of a seeond, after how

much time will the passenger first reach a height of 500 fect) h“,\ = ..] (po ) (% Jr) }-;C]O

y hLL
Cfmf’ QéO /)‘: 20T
15~
o 2 15 =20
0 | A

100~

2. Griffin is riding his bike down the street in Churchville, N.Y. ata constant speed when a naxl\ J-A#/Jéd‘
gets caught in one of his tires. The height of the nail above the ground, in inches, can be ];é‘( MU=S90
represented by the trigonometric function A) = ~13cos(0.8x) + 13, where  represents the time (il 1.0 mde,
seconds) since the nail first became caught in the tire. Determine the period of f?). Interpret N R
what the period represents in this context. On the grid below, graph at least one cycle of f¥) that

includes the y-intercept of the function. Does the height of the nail ever reach 30 130 inches above

the ground? Justify your answer. ’{_'C‘u _ "l% oS /U T H HB .

é?m,D=|3 p_ LT pﬁ/za’ 95 f
| | 1

% T flg=04T  p2Ds Sgﬁﬁfﬁi'

D S R TIEE ;7{—:\5 n

A o e Shi YMfew Ql(

PR Za=F SESE o

7 - HA A= / WWS 731) Mih b(mm
’ —F O &%ﬂ it heigph 13 24 1

25 el

B
]
|
£
15
1
di
4
|
4
,}
3
¥
\
I

L

1



3. The ocean tides near Carter Beach follow a repeating pattern over time, which can be modeled

. 2 .
by the equation A(r)= *lzcos(%rj where k(1) represents height above sea level and 7 represents

hours after 8:30 AM. On the grid below, graph one cycle of this function. Determine the period

and state its meaning in the context of the problem. People who fish in Carter Beach know that a
certain species of fish is most plentiful whenthe water Ievehm{\creasmg Explain whether you
would recommend fishing for this species’at 7:30 p\ or/10:30 g p m, usmg evidence from the-——

given context. + H ]2@.‘?)—;‘%_}_):&) / //,75/&}/(?)

a”f:\) e T4 1S 13 hLU/)
-GS NP Lw ng

T
%q)’{% _:21’]3 =% it Wd)) 13 hor |
$1.8=0 ' Qo 0w (wii\e
ng,Ll 2 'Y
LL&)/

4. The volume of air in an average lung during breathing can be modeled by the graph below.
Using the graph, write an equation for M), in the form M(t) = 4 sin(Bf) + C. That same lung,
when engaged in exercise, has a volume that can be modeled by £(#) = 2000 sin(m) + 3200, where
E@) is volume in mL and ¢ is time i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>