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Solving Quadratic Equations

Basic Example
What are all the solutions to the equation below?

4x? =52

(A) x = 13

(B) x = —13and x = 13
(C) x=+13

(D) x = —V/13and x = V13

Harder Example
What are the solutions to the equation below?

(x+3)(x—-5)=5

(A) x=—3andx =5

(B) x =2and x =10
() x=1-2V5andx =1+ 25

(D) x=1—-+2Tandx =1++/21
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Interpreting Nonlinear Expressions

Basic Example

Kleiber’s law, below, relates the basal metabolic rate, B,
measured in kilocalories per day, of an animal to its
body mass, M, measured in kilograms. If the body mass
of an elephant is 10° times that of a mouse, which of
the following best compares their basal metabolic
rates?

B = 70M°%75

(A) The basal metabolic rate of the elephant is 0.75
times that of the mouse

(B) The basal metabolic rate of the mouse is 10*>
times that of the elephant

(C) The basal metabolic rate of the elephant is
10%*5 times that of the mouse

(D) The basal metabolic rate of the elephant is
10°times that of the mouse

Harder Example

The following equation shoes Kepler’s 3™ law of
planetary motion. It relates the time, t (in days), that a
planet takes to revolve once around our sun to the
distance, d (in kilometers), of that planet from the sun.

t2=3.98-1072%.43

Mars is approximately 4 times as distant from the sun
as Mercury is. About how many times longer would
Mars’s revolution time be than for Mercury? Round
your answer to the nearest whole number.



Quadratic and Exponential Word Problems

Basic Example

A cable company with a reputation for poor customer
service is losing subscribers at a rate of approximately
3% per year. The company had 2 million subscribers at
the start of 2014.

Assume that the company continues to lose subscribers

at the same rate, and that there are no new subscribers.

Which of the following functions, S, models the number
of subscribers (in millions) remaining t years after the
start of 20147

(A) S(t) = 2(1.03)¢
(B) S(t) = 2(0.97)¢
(C) S(t) = 2(0.70)¢

(D) S(t) = 2(0.97)t

Harder Example

Currently, a local newspaper company sells print
subscriptions for $9.30 a month and has 2400
subscribers. Based on a survey conducted, they expect
to lose 20 subscribers for each $0.10 increase from the
current monthly subscription price. What should the
newspaper company charge for a monthly subscriptions
price. What should the newspaper compay charge for a
monthly subscription in order to maximize the income
from the print newspaper subscriptions?

(A) $1.35
(B) $9.30
(C) $10.65

(D) $22.80

© Dupper 2019

Manipulating Quadratic and Exponential Expressions

Basic Example

Zac plans to buy a new car, but she has learned that her
car will lose value quickly in the first few years that she
owns it. An online calculator uses the following formula
to show her value, V (t), in dollars, of the car t years
from now.

V(t) = 24,900 - 0.85¢

How many times its present value would Zac’s car be
worth after any 2 years period?

(A) 0.7225
(B) 0.85
(C) 0.9219

(D) 1.7

Harder Example
Dina purchased 200 feet of fencing to make a
rectangular play area for her dogs. The possible area,
A, is given by the equation below where w is the width
of the play area.

A(w) = 100w — w?

Which of the following equivalent expressions displays,

as a constant or coefficient, the value of the width for
which the area is a maximum?

(A) —(w — 50)2 + 2500
(B) —(w + 20)2 + 140w + 400
(C) —(w — 10)2 + 80w + 100

(D) —(w + 10)2 + 120w + 100



Radicals and Rational Exponents

Basic Example
Which of the following expressions is equivalent to

V27x4y6

(A) 3xy?

C
(B) 3x3y?
(C) 3x2y?

(D) 9xy?

Harder Example
Which of the following values is equal to the value
below?

(A) 375

(8) 373

(€)1

(D) 3

© Dupper 2019

Radicals and Rational Equations

Basic Example
What is the solution to the equation below?

11

2= k=3

17
(A) k= —5
8
(B) k = -4

8

(C) k= o

17

(D) k = 5
Harder Example

What is the sum of all the solutions to the above
equation?

3+véem —26=m

10



Operations with Rational Expressions

Basic Example
Which expression is equivalent to the following
quotientforalla > 0,b > 0,andc > 0

(3a2b5)
C3

(15ab2>
25¢*

9a*p5
5c7

(A)

9a3b10
5c¢c12

(B)

a’b3
5c¢

(€)

(D) 5ab3c

Note: Sal messed up in his example on Khan (which is
noted in the website) The correct answer is given above.

Harder Example

Which expression is equivalent to the difference shown

below?

3 7
x2+5x—24 x-—3

© Dupper 2019

Operations with Polynomials

Basic Example

Which of the following expressions is equivalent to 7k
minus the product of k + 1 and 2k + 2

(A) —2k? + 3k — 2
(B) 5k2 + 3k — 2
(C) 6k? + 10k + 2

(D) 12k? + 10k + 2

Harder Example

Which of the following is equivalent to (éymo + 1) -

1 ..100 1)7
(44y 2/

_ 1 1001
(A) =y 13

_ 1 100, 3
(B) =y 13

1 100, 1
K)44y +3

(D) 77" +7

44

11



Polynomial Factors and Graphs

Basic Example Harder Example
Given the polynomial below, what are its zeros? The polynomial p(x) has 4 distinct zeros. Which of the
following graphs could represent y = p(x)?

P(x) = (x+7)(x —10)

(A) x =—-70,x =—-3,andx =1

(B) x=—1,x=3,andx =70

(C) x==7andx =10 (A) g

(D) x =—10andx =7 Yy

AN

(B) =

AN

(€) s

AN

(D)

© Dupper 2019 12



Nonlinear Equation Graphs

Basic Example Harder Example
A system of equations and their graphs in the xy-plane In the xy — plane, which of the following is a solution to
are shown below. How many solutions does the system the system of inequalities below?
have?

y2=x+3

1 X
y> 3]
y+x=-1
1.2
x2+y2=5 y<-—3x +2

(A) (0,2)

(B) (1,1)

(€) (2,1)

(D) (3,0)

(A) One

(B) Two
(C) Three

(D) Four

© Dupper 2019 13



Linear and Quadratic Systems

Basic Example

Which of the following represents all solutions (x, y) to

the system of equations shown below

2y+6=x
y2—9=x

(A) (-5,3)
(B) (5,-3)
(C) (16, 5) and (0,-3)

(D) (5, 16) and (-3, 0)

Harder Example

If (x,y) is a solution to the system of equations shown
below, what is the product of the x- coordinates of the

solutions?

x*+x+5=y
2x+7 =y

© Dupper 2019

Structure in Expressions

Basic Example

Which of the following is equivalent to the expression

below?
p+1)?2-4

A) P+1+2)(p+1-2)
B @-1+2)(p—-1-2)

€ p+1+4H(p+1-4)

D) p-1+H(P—-1-4)

Harder Example

Which of the following is equivalent to the expression

below?

14



Isolating Quantities

Basic Example

The absolute pressure, P, in a fluid of density, p, ata
given depth, h, can be found with the equation below,
where P, is atmospheric pressure and g is gravitational
acceleration. Which of the following is the correct
expression for the depth in terms of the absolute
pressure, atmospheric pressure, fluid density, and
gravitational acceleration?

P =P, +pgh
PP,
(A) h=—
P+Pg
(B) h=="%
P
© h="-P,

P
(D) h=—"+F,

Harder Example

If an initial investment, P, bears interest at a rate, r, and
is compounded annually, its future value, A, after t
years can be determined with the equation below.
Which of the following equations shows the interest
rate in terms of the future value, initial investment, and
number of years invested.

A=P1+1)t
Wr=%—
(B) r ="
@ r=(-1)
o 7= (2 -1

© Dupper 2019

Function Notation

Basic Example
et g(x) = x% = 5.1f f(g(x)) = Vx2 + 4,

which of the following describes f (x)?

(A) f(x) =vVx+1
(B) f(x) =Vx+9
Q) f() =Vx? +1
(D) f(x) =VxZ+9

Harder Example
Let y(x) = Vx3 + 1. Which of the following is
equivalent to y(y(x))?

(A) Va? +1

(B) Va3 +1+1
(€) Vx® +2

0 V& + D3 +1

15
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Solving Quadratic Equations

Basic Example
What are all the solutions to the equation below?
4x% =52
Hx2:92
x3=13
x=1 Vi3
Y(-¥5) =52 v
H{5)3=sa Vv

(A) x =13

(B) x =—13and x = 13
(C) x=v13

(D) x = —V13and x = V13

Harder Example
What are the solutions to the equation below?

(x+3)(x—-5)=5

(A) x=—3andx =75
(B) x=2andx =10
(C) x=1-2V5andx=1+2V5

@x=1—\/ﬁandx=1+\f2_1

"

~
POV Ken)(x-5) = 5
XR-5x+3x-15 =S

P
X -2X -30=0

a=|
q*+bx +C =0 2;?_20

Qum«(mn'c -b T Vb2-Yue
Formvula 24

L - (2 YR 4(n[3e)

- a(1)

= gj-v_l"f*gb

P
= 2 £ =)t URE =1+
=1 == — = = | %

Interpreting Nonlinear Expressions

Basic Example

Kleiber’s law, below, relates the basal metabolic rate, B,
measured in kilocalories per day, of an animal to its
body mass, M, measured in kilograms. If the body mass
of an elephant is 10° times that of a mouse, which of
the following best compares their basal metabolic
rates?

B = 70M°75

75
=70(10¢)7% = 20 (10%5)
(A) The basal metabolic rate of the elephant is 0.75
times that of the mouse

(B) The basal metabolic rate of the mouse is 10*-5
times that of the elephant

(C) The basal metabolic rate of the elephant is
10*5 times that of the mouse

(D) The basal metabolic rate of the elephant is
10%times that of the mouse

Harder Example

The following equation shoes Kepler's 3™ law of
planetary motion. It relates the time, t (in days), that a
planet takes to revolve once around our sun to the
distance, d (in kilometers), of that planet from the sun.

t2 =3.98-107%0 .43

Mars is approximately 4 times as distant from the sun
as Mercury is. About how many times longer would
Mars’s revolution time be than for Mercury? Round
your answer to the nearest whole number.

A,o,orox,hafd;. times /onﬁéf

";: Fime (d“zf)

A=diStare  oF /olmu 10 Sun
OO

MG/‘U’7 LM;«,J'

£3= 3.98 (070 4?

t = V3981079 ¢y 9

E=V3494-10% - g

e £l .
8 times /onger



Quadratic and Exponential Word Problems

Basic Example

A cable company with a reputation for poor customer
service is losing subscribers at a rate of approximately
3% per year. The company had 2 million subscribers at
the start of 2014.

Assume that the company continues to lose subscribers

at the same rate, and that there are no new subscribers.

Which of the following functions, S, models the number
of subscribers (in millions) remaining t years after the
start of 20147

g=a (.47)®
=2 (.47)°

(A) S(8) = 2(1.03)* =. 9109

(B) S(t) = 2(0.97)¢

(C) S(t) = 2(0.70)¢

(D) S(t) = 2(0.97)¢

Harder Example

Currently, a local newspaper company sells print
subscriptions for $9.30 a month and has 2400
subscribers. Based on a survey conducted, they expect
to lose 20 subscribers for each $0.10 increase from the
current monthly subscription price. What should the
newspaper company charge for a monthly subscriptions
price. What should the newspaper compay charge for a
monthly subscription in order to maximize the income
from the print newspaper subscriptions?

I=6p
I= lntome
S = Substribess
(A) $1.35 P= ID//'L&
- [ - P‘ '30
(B) $9.30 Sz 2199~ 2o (“‘.m )

et

S=234Y00 - 300pP + | 460
(D) $22.80 S= Yigo- a0pp

r=S-P
T =(u260-acwP)P
T =-2300P%+a60P

= - = {a
Verien d(-q, 200 b=4Yaeo

=zh - ~y6o _
Parmbolly ~ 3. * 2(-00) M

S0)=2(.47)% 3
s(1)=2(-47)'= 2(47)
S(2)= 2 (472 ()() (© 0.9219

Manipulating Quadratic and Exponential Expressions

Basic Example

Zac plans to buy a new car, but she has learned that her
car will lose value quickly in the first few years that she
owns it. An online calculator uses the following formula
to show her value, V(t), in dollars, of the car t years
from now.

V(t) = 24,900 - 0.85*

How many times its present value would Zac's car be
worth after any 2 years period?

. 46%=,72235

(B) 0.85

(D) 1.7

Harder Example
Dina purchased 200 feet of fencing to make a
rectangular play area for her dogs. The possible area,
A, is given by the equation below where w is the width
of the play area.

A(w) = 100w — w?

Which of the following equivalent expressions displays,
as a constant or coefficient, the value of the width for

which the area is a maximum? 1
00w -"=0

w(100-w) =0
w=0 & w=ldo

we need 30
b/e irs the
yertex

(C) —(w —10)% + 80w + 100 A N

@—(w — 50)? 5@

(B) —(w + 20)? + 140w + 400

(D) —(w + 10)? + 120w + 100

0 50 oo
10



Radicals and Rational Exponents

Basic Example
Which of the following expressions is equivalent to

V27x%y6

A) 3xy?
( ) y - 33 3 . XL/’F, * ;
- 3 . XJ . ;3
(C) 3x2y3
(D) 9xy?
Harder Example

Which of the following values is equal to the value
below?

R
wsE 0 (33)
1 - 25,37
(8) 375 hed
(€)1

Radicals and Rational Equations

Basic Example
What is the solution to the equation below?

e-3 [é=4;i3\} L

@Md)?:”

(A) k=-%
gl -6 =1
®) k=~1 =17
I=L
€ k== g
Harder Example
What is the sum of all the solutions to the above
equation?

3+vem—-26=m
m=7 & m=S
Theretere, 7+5:2/R}
3+ Vem-36 = M

Veze=me3 (ne3)(n-d)

Qo
6m-aez(m-3)  MTTEm g
Em-6= m3~ém +9
-6 —-6ém

— Q6 = m3—[amtq
o=m*2-13 +35

(m-7)(»~-5)
oomz=? & m=S

LS. Gum 4§ 7*5-?

11



Operations with Rational Expressions

Basic Example

Which expression is equivalent to the following
quotientforalla>0,b > 0,andc >0

9a*h5
5¢7

(A)

9a3b10
5cl2

(B)

a?p?
(€

"

(3a2b5)
3

(15ab2)

25¢*

3albs X 35&”
c? 15 ab?

75 a_ab SC N

15 abaC,;

SQb'?C

Note: Sal messed up in his example on Khan (which is
noted in the website) The correct answer is given above.

Harder Example

Which expression is equivalent to the difference shown

below?

3 7

xZ+5x—24 x-—3

(A) x24+4x-27
-4
(8) x2+4x-21

—7x+459
(D) x2+5x—24

& -

=(x *5’)(’" 3)

3

) (673)

3-7 (xd)
(;(+g)()<'3)

!

- 3 -5~ S6
(x+O(%-3)

<

et

X - 3

2 (xr9),
(X*E)(X'J)

Operations with Polynomials

Basic Example
Which of the following expressions is equivalent to 7k
minus the product of k + 1 and 2k + 2

3k = (ler) (20 +2)
7k =[203 4ic +2]
Jk- 207l -2

[—Q/(:,tg)(-l ’

(A) —2k?+3k—2

(B) 5k% + 3k —2
(C) 6k? + 10k + 2

(D) 12k? + 10k + 2

Harder Example
Which of the following is equivalent to (8—18-y1°° + 1) -

1,100 _l)v
(44y 2/

lov oL oyee 1
ST S TR A T A

Lo L), oo
(8) — =y +2 (zg w)?

1 100, 1
(© P4 +2

!

1

100 4 3
(D) Sy +3

12



Polynomial Factors and Graphs

Basic Example
Given the polynomial below, what are its zeros?

P(x)=(x+7)(x—-10)

x+7=z0 xX-10=0

x=-7 x=lo
(A) x =-70,x=-3,andx =1
B) x=—1,x=3,andx =70

@= ~7and x =E

(D) x =—10andx =7

Harder Example
The polynomial p(x) has 4 distinct zeros. Which of the
following graphs could represent y = p(x)?

Y

i

A

Blc the ;[unt Hoa
has Y Adgtinet
Jesos, 1F Must

L7vss

A

(A)

(B)

o

N

> "’ trmes

N

(D)

flf/ X-ax:j

13



Nonlinear Equations Graphs

Basic Example
) . " Harder Example
A system of equations and their graphs in the xy-plane In the v — ol ich of the following | .
are shown below. How many solutions does the system Y — plane, which of the following is a solution to
have? the system of inequalities below?
y?=x+3
1 X
y+x=-1 y > [E]
2 2.8
*y=s }’<—%x2+2
v
(A) (0,2)
(€ (2,1)
(D) (3,0)
Tesr euch pt. !

X (0,2) 3 >(;’)0 7 ge-d 0+ 7
X 1 2 ‘
(A) One Must hir all o ?(— ) Q_>\) _—l/ 'v 3¢ 2 x -
3 fuscrions. This N == -
),/ I>(2) 7T =Ly
Aa/)/en; n /o/auJ \/( ) ( : ' ’ z(’) +2
(C) Three y>L v V-1 R
PR

21 La/-/v lorStranis

w\—

(D) Four The Po/n/- (1,/) Stper

14



Nonlinear Equations Graphs

Basic Example
Which of the following represents all solutions (x, y) to
the system of equations shown below

2y+6=x
y2—-9=x

Ayresyi-q
6= 72» 22"{
0=y?-2yg-1s
%’4\% 0x(#5) (3 +2)
(C) (16, 5) and (0,-3) - s -3
Zﬁ 7" A

(D) (5, 16) and (-3, 0) 41 Ya

(A) (-5,3)

Harder Example

if (x,y) is a solution to the system of equations shown
below, what is the product of the x- coordinates of the
solutions?

x>’+x+5=y
2x+7=y

X=2 & X=-|
Produet = A -] = -

x 2tXFS =2axt?
x:’X';:o
(x-3){x*1)=0

x=2 % x--

/
Prodves : Qxf’:@

Structure in Expressions

Basic Example
Which of the following is equivalent to the expression
below?
p+1)?*-4
at+ i (a +s) /a—é)
\(-11:_/),:-\’,3/’: [pri+2) (pri-2)

a b

A) P+1+2)(+1-2

B) p-1+2)(p-1-2)

€ p+1+H(p+1-4)

D) @-1+HP-1-49

Harder Example
Which of the following is equivalent to the expression
below?
1 \2
2
-1
“ (2x - y)
4 A3 (“”’)(4 ’!’)
2
= (q, 4 ) - 4
a? .?x—7
y —— 74
- ( -2 \? -3
2 - -
|) (;2=-1) S
y [ a )(
a X 2x -
© (G5-1)G5+1

15



Isolating Quantities

Basic Example

The absolute pressure, P, in a fluid of density, p, ata
given depth, h, can be found with the equation below,
where P, is atmospheric pressure and g is gravitational
acceleration. Which of the following is the correct
expression for the depth in terms of the absolute
pressure, atmospheric pressure, fluid density, and
gravitational acceleration?

P =P, +pgh
A) p = PP o= Py
(A) h = pg P-V, _
8) h=""% 4
z M- 7t |
P
©h=2-», Z s

P
0 h=—+F,

Harder Example

If an initial investment, P, bears interest at a rate, r, and
is compounded annually, its future value, A, aftert
years can be determined with the equation below.
Which of the following equations shows the interest
rate in terms of the future value, initial investment, and
number of years invested.

A=P(1+1r)t
A A t
(A) r =E— __P,_U,»r)/}
t - 2
B AP (1) P
(B) 1 =—

Function Notation

Basic Example
Let g(x) = x* - 5.1 f(g(x)) = VxZ + 4,

which of the following describes f(x)?

Flotn): /5
W fw=veFT o)z V5000
(B) f(x) =vx+9
(€ fFG) =VxZ +1

(D) f(x) =vx2+9

Elgtn)- 4x)+ 9

Harder Example
Let y(x) = Vx3 + 1. Which of the following is
equivalent to y(y(x))?

3
() za slotn= 3y0)%)
:3 3[()(3*"‘)3*,
:-1/? x3+1 4/

(A) Va3 +1
B) Vx3+1+1

D) Y3+ 1)3+1

= Vxi-s7) X

= Vxrrd 7
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