Frogs, Fleas, and Painted Cubes Topics and Practice
- Factor binomials and trinomial expressions and equations
- Multiply a monomial times a binomial using the Distributive Property

- Multiply a binomial times a binomial using either the Box/Area method, the Vertical
method, or the FOIL/Claw/Double Distributive Property method

- ldentify the key features of a quadratic equation algebraically
- Graph a quadratic equation using the key features

- Given a real life situation identify key features to answer questions about the situation
like how high an object travels and how long it is in the air

- Identify whether a relationship shown in a table is either linear, exponential, quadratic,
or none by using the first and second differences

Decide whether an equation represents a linear, exponential, or quadratic relationship

Resources:

FF (Frogs, Fleas, and Painted Cubes) Problems 1.1 - 1.2

FF Problems 2.2 - 2.4

FF Problem 3.4

All class work notes, handouts, and ACE Questions.



Expand the expression completely.

AN
57.) 2x(x -5)
M- 10x

59.) (x - 7)(x - 5)
x7-5x ~?x+ 35
X -(ax +35

A~ NN

61.) (x+4)2x*>+3x—1)

&xs +3:P-x + 87 +Hax -4
23+l + -4

Factor the expression completely.

63.) 4x% - 20x

44(x-5)

65.) x*> - x-30

(x- Q (x+5)

58.) (x +3)(x+10)
4 lox+3x+30
1O +13% 430

60.) (2x +3)(x - 6)

30(3- [ +3x- (%
N-- 13

62.) (2x? —4x—3)(3x*> + 2x - 5)
6 4 - (003 - 1% - i+ 20w - U -k +IS

Ot - G-t (5

64.) x> +7x+10
(x+ 55(x+;13

66.) 2x2+13x +6
(Qx+ 1A 6)



Find the x-intercepts.

67.) x>+8x+16=0
(1(+4\(‘x+4\=0

: )
Y+4=0
-4 -4

«= -4

69.) 2x%-9x-18 =0
e s

Ix+3= X620

-3 -3 to t6

71) x2+12x-45=0

(x5 ) (x-3)=0
V \\

v+(5=0 V-3Z0
-5 -5 13 +3

X=-(5 ot’”ﬁ_

A e Ayt 3xt D

Ay (Rt D) 3 (x*1)7 O

@)%+ =0
S %+ =0

68.) x°-3x-10=0

(x-3)x+2)=0
4 \u
X-5:z0 ¥+2A=0
+5 45 -2 ~2
X=5 or ¥%x=-2

70.) x2-49=0

(e +T)6-TN=0
Y N
x+1=0  ¥x-1=0
-7-1 +7 +7

X=-T o %=

72.) 2x% +11x+5=0

(25t ) +5)= O

r \&
KA=6  x+3=0
_—-t-t 55

Ix=-1 X=-5
_Q\i?_l of
- o



73.) 4x%+7x+3=0
A Fe Ayt 3xt D
Ap (Rt D)+ 3 (%417 O

44 -5=0

(rex2X(xed -0 45 45
4x+2=0 -¢ -l 4x=
-2 =2 —_— 7

%3

74.) 8x% +2x-15=0
(4n-5)(ax 43320

For 75 through 79, identify the key features and graph the equation.

76)y=axt—x-5 —= y= (4x-BYKH)
y-intercept:
(0,-3)

x-intercepts:

(4x-5)(x+)=0 (l.as,o\,(-l,o\
¥ AN

4x-5=0 X+/=0

_ #5465 -l
%=£ x= -
+
X3 or 1.5
line of sXmmetry:
-1+ |
I - . 1d5 e ¢
Q —
x= . 125
vertex:

y=(A(13) -8B+ pas 5 pras)
v= (- 4.5)(1.125)

additional point:

vz (40Y-8)(141)
y=(0@  (1,-1)
y=-2

A,




N

76.) y =6x% - 15x — 21

Y= 305 -T)

v=3(x- D&+ &

y- mtercept
IV
X- mtercépts

0= w\xﬂ} (3.5,0\, (-,0)

Ix-1=0 =0

41 47 -~

2x= "] x= -1

el

- \las x=l.as

vert

Q= 3021351, 95*‘3 (1.95,-30.315 )

y=3(-4.5) 3. 95)

addltlonal omtS
v=3Cad)

v=3(-5)(2)
v=-30

(141 Q)_g&

77.)y=x>—-4x—-45

V= G-+ )

y-mtercept

(0 ,-45)

X- mtercepts

0= (x-qyw:s) (7,0), (-5,0)

PO E O X+5_~O

+q 49 -5 -5

x=q X5

line of szn\metry

=Q K=

S " e(i(;'— Na+5)

Y=y (2,-49)

V= -49

@down:

addltlonal point:
= (1-9)((+5)
\1=(—%\(65 Cl,-4%)
V= - 4%




78. y=2x2+9x+ 10
y= (w45 (x+2)

y-intercept:
(0,10)

x-intercepts:

O = (Ix+5)(x+2)
N \y

(’O.S,O\,(’Q)OB

IS =6 «+2=0
-5 -5 22
I%=-5 =-
= 3 2
line of syMmetry:
-;).5+(—.:13 - -9.25
. a - ’ X= -2.25
vertex:
y= Zf'.) (—.').2'5\)"'5\)(’3- 25 +3\
= (.3)¢.o
\(1':{ /.?g o Caas i)
up/down
3=

additional point:

= (AE) 45 ) C +2)
y= (3)(
KUNE

79. y=X2+6X— 16
\{:(x-l' 8} (‘K 'Q—S

y-intercept:
0)-lo)
Sl (60,00
% A
x-l-?‘:—() K'Q'—:O
-2 -% ta 2
T xems x=d

Iine(go_l; zymmetry:
3 = -—3 == 5
vertex:
y=(-3+8)63-2)
y=-a%5

@Idown
a=|
additional point;:
y= (- +)(-1-2

V= ('7\('3\)
v= -2l

("I ,‘QB

\‘i:*-§\<

A\ . -//
S, &
v
\
N
& » X
B

(¢




80. A stomp rocket is launched into the air from ground level. It's height h as a function of
time t can be modeled by the equation h = -1 6t + 64t .

a. How high will the rocket be at 1.5 seconds?

h= 1615 +6+(15

h= 60 oot
b. How long will it take for the rocket to hit the ground? — ‘\za
O= - (617 + 64t
0= -/é-t(JC 43 4 seeonds
~ 4=0
-ii‘t 16 iﬂ
£=0 t=k
c. When vzi-ll the rocket reach its maximum height?
Ot4 _
9 - ) o Seconds

d. The advertising on the package says “Can fly over 60 feet high!” Does this rocket
exceed the height listed on the package?

h=-162)* +L4(2) YQS /

h= =16 (4 +123
h= - 64 +12%
h= 64 teet

81. Abraham throws a ball from a point 40 m above the ground. The height of the ball from
the ground level after ‘t’ seconds is defined by the function
h(t) = 40t — 5t2. How long will the ball take to hit the ground?

0= 4ot-5¢°
O= —Et(-%—!-’fb ¥ Seconds

4 4
_S-t:g -g+t=0

s T +9 +%
,t C) ’t:%




82.

83.

A rocket carrying fireworks is launched from a hill 80 feet above a lake. The
rocket will fall into the lake after exploding at its maximum height. The rocket's
height above the surface of the lake is given by h =-=1612 + é4t + 80.

Q. What is the height of the rocket after 1.5 seconds?
h=-1615Y + 64(1.5) 0

h=-16(2. 25+ 96 136
h= (40 Fadt

b. What is the maximum height reached by the rocket?
h=-l6(t*- 4t -5 S+ED_ 0 hemlp (P (D0

O=-lé&(/’v5\({:;}3 > h= - 16 (4) +128+86
tos=o A0 = [44 et
s

t=5 t=-

How long Wil if take for the rocket to hif 128 feet? CHALLENGE!

193 = -1t ° + 64t +36 +-3=0 t-1=0
-12% - 123 +3 43 AL+l

W t=3 t=1
O=-16(t2-41 +3 At [ seeand and
0=~ (t -3~ 3 Seconds.

d. After how many seconds will the rocket hit the lake?

5 Seconds.

After t seconds, a ball tossed in the air from the ground level reaches a height of
H feet given by the equation H(t) = 144t - 1ét2.

Q. What is the helght of the ball after 3 seconds?
HB)= 144(3)- 43 )

He3)= Q%R fogt
b What s Hi4)?

HY: (44(4) - 16 (4
H@'\‘ 320 Teet

C. Whot is the mcxnmum height the ball will reach?2 a2
= (444 - It ° 0+2= 4.5 H{@A.5): 44(4.5)-[64.5)

= - rm(mﬂ - H(4s)= 224

—/ét 6 . CH_%:O 324 feet

-6 -1¢ +a  t9
t=0 t=-9




State whether each equation below represents a linear, exponential, or quadratic relationship
and explain how you know.

101, y=3x7)-12 102. y-2(35§9
Quadratic. Qs highest Expaestial . 4 IS
Dol on X In expanded form, e expanent.
103. y=(x—4)2x+8) 104, y=—x+14
Quadr atic. Two \meaf Linsar. Fo\\DUS’
factors. = mxtbh.
105. y=6(x-217(x+1) 106. y = _2:5@ |
Linear. Simplffizd) IS Exponenctial. x is
s 13x-5, Hhe exponert.
107. y=1ﬁ—15x+11 108. y=3(2x+12)(<3x +2)
e, Qs kaghest Quadratic. Tuwo (inear
@ua&ra,{jc j!A faetors.

pOLEr & X (0 eXpnded form .



For 109 - 114, decide whether the following relationships are linear, exponential, quadratic, or
none of these by using their first and second differences. Explain your reasoning. If it is one
of those three, calculate the next 2 values in the table.

109.
X y 1st Differences 2" Differences Type of Relationship
Linear
-3 33 '
7 i O (3£ i ff same.
-2 26 > _q
-1 19
>
0 12
-7
1 5 >
N} -a
3 -9
4 -6
110.
X 1st Differences 2" Differences Type of Rz(lationship
Exponertial .
° >9 9 Diff. ot the sama, but
1 12 A are all be'mj uttidied by 4.
> 36 5 109
2 48 \ A‘ A’
7 —~ A%%
3 192
> 5k
4 768
£ 3002
6 19233
1 4al52
111.
X y 1st Differences 2" Differences Type of Relationship
L near.
1 469 O
5 513 7 A‘AV [;t_ A&iff. same.
> kK
3 557
> K
4 601
7 44
5 645
b 6%
1 133
g MM



-x 1st Differences 2 Differences
-1 _q
0 0 N (( > 2
1 217 . > 9
2 P 5 — 7
3 -15 >’ | > 9
s -5 >l 1
6 12>t 73
113.
X y 1st Differences 2" Differences
2 12
al

3 33 7 JC\ » X

e > 5
4 62 %f'(

” 3
5 99 4"-/) >
6 144 > > g
7 [T~ 53 -
¢ 9S5% ~ 6l
K 327> 63 >3

114.

X y 1st Differences 2" Differences
-3 -5
-2 -1 7 SAY >/q
y - >- . > 4\
0 0o |7 -1
1 -7 . r(

Type of Relationship

Quadratic .
229 S same.

Type of Relationship

Quadrstic .
920 Jff sama .

Type of Relationship

None .

{ﬁcrf‘a dff. et the
Same. and there. (S NN
muHiglicative pattern.



