Chapter 10. Quadratic And Exponential Functions

Answer 1PT3.
Consider the data:

12 :
(1) I=_bi b” —4ac ) exponential decay equation
2a

(2) _};:c{] .H-:.’ (b) Exponential growth equation
(3) y:c[l_,-}' (c) Quadratic formula
The objective is to choose the letter of the term that matches given formula.

The formula for Exponential growth is

},zcﬂ +r:|{.- where ' y' represents the final amount, * ¢’ represents the initial amount, * »’
represents the rate of change expressed as a decimal, and * ¢’ represents time.

The formula for exponential decay is

},=C[| _,-}’ . where * y' represents the final amount, * ¢’ represents the initial amount, * '
represents the rate of change expressed as a decimal, and * ' represents time.

The Quadratic formula for the quadratic equation:

axl +bx+ec=0

e — | =
* 2a {Za)
. ~b++[b* —4dac
B 2a

Therefore, the letter of the term that matches given formulae is [1-(c),2-(4).3-(a)|.




Answer 1STP.

Consider the following graph of the function y=3x

‘ll"H

The objective is to write the equation when the line is translated 2 units down.
When the line

y =3xis translated 2 units down, then the new line thus formed is
y=3x-2

Since from the graph of

y= f(x). the graph of

y = f(x)—cis shifted down * ¢’ units.

Thus, the equation obtained when

y=3xis translated 2 units down is

y=3x-2

Therefore, the answer is option(B).



Answer 2STP.
Consider g=2]when
b=6
" a'varies directly as * '
The objective is to find * @’ when
b=28
The word * y " varies directly with * x* means that
y=kx, where ' k' is constant of variation.
Then, the word * @' varies directly as * p’ means
a = kb where ' k' is constant of variation.
Step (1): First find the value of * " when
a=21,
b=6
21 =k{ﬁ) (Substitute a=21b=6in g=kb)

%:k (Divide both sides by §)
Step (2): Substitute

k=ﬂin

6

a= kbthen
21

a=—1:h

6
Step (3) Substitute the value of * 5" in

21

a=€btn find the value of * a’
a=%{28) (Substitute p = 2gin a=%b)
_3~?-2-?-2

2-3

(Write numerator and denominator as product of factors)
=98 (Divide out common factors and multiply)
Therefore, the value of * @’ is when

b=28
Hence, the answer is option (C):



Answer 3STP.
Consider the following graph.

The objective is to find the eguation that represents the given graph among the given options.

(4) y=-2x-10
(B y=-2x-5
(C) y=2x+10
(D) y=2x-5

From the graph, line passes through the points (-5,0)and (—4,-2).

Substituting these points in the given options.

Consider

y=-2x-10 (Option (A))

= 0=-2(-5)-10 (Replace (x,y)=(-5,0))
= 0=0 (True)

And y=-2x-10 (Option (A4))

= -2=-2(-4)-10 (Replace (x,y)=(-4,-2))
= -2=-2 (True)

Therefore, the equation that represents the given graph is

(4) y=-2x-10|




Answer 4PT.
Consider the equation

y=x2—4x+l3

The objective is to write the equation of the axis of symmetry, and to find the coordinates of the
vertex of the graph of the given function.

And identify the vertex as a maximum or minimum and then graph the function.
The standard form of a quadratic function is
y=ax’ +hx+c

The equation of the axis of symmetry for the graph of

y=ax® +bx+c. Where

a#0.1s
—b

xX=—
2a

In the equation

e
=x 4x+3’and
|

y
a —

b=—4

Substitute these values into the of the axis of symmetry'.

= rye (Equation of the axis of symmetry)
o

—ﬂgﬁeplace = =
= a=land h=-4)

2(1)
=2 (Simplify)

The equation of the axis of symmetry is
x=2
Since the equation of the axis of symmetry is
x = 2and the vertex lies on the axis, the x—coordinate for the vertex is 2.
y= x2 =4 x+13 (Criginal equation)
=  y=(2)"-4(2)+13 (Replace y=2)
= y=4-8+13 (Simplify)
=  y=9 (Add)
The vertex is at (2,9).

Since the coefficient of ,2term is positive, the parabola opens upward and the vertex is a
minimum point.
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Therefore, the axis of symmetry and the coordinates of the vertex of the graph are

x = 2;(2,9)| minimum point.




Answer 5PT.
Consider the equation

y= —3x’-6x+4

The objective is to write the equation of the axis of symmetry, and to find the coordinates of the
vertex of the graph of the given function.

And identify the vertex as a maximum or minimum and then graph the function.
The standard form of a quadratic function is

y= ax® +bx+c
The equation of the axis of symmetry for the graph of

y=ax® +bx+c. Where

a=#=0.is
—h

X=—
2a

In the equation
y==3x*-6x+4,
a=-3

b=—6

Substitute these values into the of the axis of symmetry.

and

X= 2_—& (Equation of the axis of symmetry)
o

_-(-9)

2(-3)

= —1 (Simplify)

The equation of the axis of symmetry is

(Replace g=-3 and p=—6)

x=-1
Since the equation of the axis of symmetry is
x = —1 and the vertex lies on the axis, the x—coordinate for the vertexis _1.
y= —3x% —6x+4 (Original equation)
= y=(=3)(-1)-6(-1)+4
(Replace x=-1)
=% y==3+6+4 (Simplify)
= y=7 (Add)
The vertexis at (-1,7).

Since the coeflicient of ,2term is positive, the parabola opens upward and the vertex is a
minimum point.
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Therefore, the axis of symmetry and the coordinates of the vertex of the graph are

x=-1(-17)

maximum point.




Answer 6PT.
Consider the equation
y=2 2 +3

The objective is to write the eguation of the axis of symmetry, and to find the coordinates of the
vertex of the graph of the given function.

And identify the vertex as a maximum or minimum and then graph the function.
The standard form of a quadratic function is

y=ax’ +bx+c
The equation of the axis of symmetry for the graph of

y = ax® + bx +c. Where

a=).is
—h

Xr=—
2a

In the equation
yp=2x>+3
a=2
b=0

Substitute these values into the of the axis of symmetry.

* and

—b
x= T (Equation of the axis of symmetry)
o

-(0)

=—. (Replace g=2 and p=0)

(2)
=0 (Simplify)
The equation of the axis of symmetry is
x=0
Since the equation of the axis of symmetry is

x = (0 and the vertex lies on the axis, the x-coordinate for the vertexis ().
y= 2 x% +3 (Original equation)
=  y=2(0)"+3 (Replace x=0)
=% vy =0+3 (Simplify)
= y=3 (Add)
The vertex is at [{],3)_

Since the coefficient of ,.2term is positive, the parabola opens upward and the vertex is a
minimum point.
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Therefore, the axis of symmetry and the coordinates of the vertex of the graph are

x =0;(0,3)| minimum point




Therefore, . _ —1t J(l)z —4(1)(-12)

2(1)
I|' 2
(Substitute g=1b=1and 0=—-12in I=_bi b —4.:::::‘:'
2a
_—1xy1+48
2
(Simplify)
11449
2
(Do addition: 1+48=49)
= adl (Evaluate square - root)
_=1+7 -1-7
2 7 2
6 -8 L
=_,? (Do addition: ‘]+?=5>-1-T=—{I+T]=—E}|

=3 =4 (Divide)
Therefore, the solution set is {-4,3}_

Hence, the answer is option (B).



Answer 7PT.
Consider the equation

y=-1(x-2)"+1
The objective is to write the equation of the axis of symmetry, and to find the coordinates of the
vertex of the graph of the given function.
And identify the vertex as a maximum or minimum and then graph the function.
The standard form of a quadratic function is
y= ax® +bx+c
The equation of the axis of symmetry for the graph of

y =ax® + bx+c. where

a#0.is
_=b

X=
2a

Consider

y==1(x _3]2 +1 (Original equation)
= y=-x* +4x-3 (Simplify)
In the equation

. _
y=—x"+4x-3, and

a=-1

b=4



Substitute these values into the equation of the axis of symmetry.

x= 2— (Equation of the axis of symmetry)
a

(Replace g=—]12and h=4)

—4
2(-1)
=72 (Simplify)

The equation of the axis of symmetry is
x=2

Since the equation of the axis of symmetry is

x =72 and the vertex lies on the axis, the x-—coordinate for the veriexis 2.
y= _]{x _2]2 +1 (Original equation)

=  y=-1(2-2)" +1 (Replace x=2)
= y=0+1 (Simplify)

= y =1 (Add)

The vertex is at (2,1).

Since the coefficient of ,2term is positive, the parabola opens upward and the vertex is a
minimum point.



A
451
3757

2287

075+ /\

0 9 8 7 € 5 4 3 2 1

y=-[%-2]"2+1 [ green]
%=2 [ brown] ’

Created with a trial version of Advanced Grapher - hilp: /Ao alenturn, comfagrapher/

Therefore, the axis of symmetry and the coordinates of the vertex of the graph are

x =2;(2,1)| maximum point.
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Answer 7STP.
Consider the following data

X ¥
-3] 0
-1 8
0 |9
2 |5
300
4 | -7

The objective is to find the equation that best represents the given data in the table among the
options

(d) y=-x*+3
(B) y=-x"+9
(C) y=x*-3
(D)  y=x"+9

Consider the eguation

y= —xt 43
Substitute the values of " x"and * ' from the table in

y =—x* +310 check whether
y =—x* +3fit for the given data
When x=-3,

y=0



? : :
ﬂ=_(_3]2+3 (Substitute x=-3,y=0in y=—x%+3)

l'll
0-—043 (Evaluate exponent)

0# —6 (Do subtraction: —94+3=-6)
(—3,0)does not satisfies
y= -x% +3

Therefore,

y =—x? +3does not fit for the given data.

Consider the eqution

y=—12+33

When x= —31

y=0

~

ﬂ;(_3)2_3{5ubstitute x==3,y=0in y=x%_3)

l'l|
0=9_3 (Evaluate exponent)

0= 6 (Do subtraction: 9—-3=§)
(—3,0)does not satisfied

y=x*-3
Therefore,

yp= <2 — 3 does not fit for the given data.

Consider the equation

y=x2+93



When x=-3,

y=0
? . _
ﬂ:[_3)2+9 (Substitute x=-3,y=0in y=x?+9)

?
0=9+9

0% 18 (Do addition: 949 =18)
(—3,0)does not satisfied

Evaluate exponent)

y= x2+9
Therefore,

y = x* +9does not it for the given data

Consider the equation

y:—x2+93
When x=-3,
y=0

!?
u;—{—a]z 4o (Substitute x=-3,y=0in y=—x?49)

?
0=-9+9

0=0
Thus, [—3, ﬂ)satisﬂed

{(Evaluate exponent)

y:—x2 +9
When x=-—1,
y=8

? . .
E;_P4f+9(ammmm x==Ly=8in y=—x249)

?
8=—1+9

g = +8 (Do addition: —14+9=8)
Thus, [-I,E)satisﬂed

(Evaluate exponent: [-1}2 =1)

y=—xz+9
When x=10.

y=9
?

9=—07+9
?

9=0+9

(Substitute x=0,y=9in y=—x?4+9)

(Evaluate exponent: 2 =)



9 =9 (Do addition: 0+9=9)
Thus, (0,9)satisfied

y:—x2+9
When x=2,
y=5
? (
5=—2%+9
? (
5=—4+9

5=5
Thus, (2,5)satisfied

Substitute x=2,y=5in y=—x24+9)

Evaluate exponent: 52 _ 4)

y:-}:2 +9
When x=3,

y=0

? : _
(]:_{3)24.9 (Substitute x=3,y=0in y=—x?4+9)

? (
0=—9+9

0 =0 (Do addition: —94+9=0)
Thus, (3,0)satisfied

Evaluate exponent: 32 _g)

y=—x>+9

y==

_?2_42_'_9 (Substitute _r:d.,}.lz_?in yz_xj-l_g]l
l'l|
: - 42

7=—16+9 (Evaluate exponent: 4 —1g)

-7 ==7 (Do addition: —1§+9=-7)
Thus, [4,—‘?]satisﬂed
y= -x249.
Therefore,
y= —x* +9fit for the given data in the table.

Hence, the answer is option (B).



Answer 8PT.
Consider the eqguation

¥ =2x+2=0

The objective is to solve the given equation by graphing. If the integral roots cannot be found,
then to estimate the roots by stating the consecutive integers between which the roots lie.

Since the roots of a quadratic equation are the x—intercepts of the related quadratic function.

Graph the related function

f{,r}=12—2x+2

¥
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The graph has no x—intercept.

Thus there are no real number solutions for this equation.

x | f(x)
=1

0

I I
2|2

Therefore, there are no real solutions for the given equation.
Answer 8STP.

Consider the graph of the parabola.

AV

ak

(1-4)




The objective is to find the eguation that represents the parabola among the given options.
(A) y=x2—2x—4

(B) y:xz—lx—3

(C) y:x2+21-3

(D) p=x®+2x+3

From the graph, the parabola passes through the points (-1,0),(1,—4)and (3,0).
Consider y =y -2 x—4 (Option (A))

— ﬂ:(-l]z ~2(-1)-4 (Replace (x,y)=(-1,0))

= 0=-1 (False)

Consider y = y2 —2x—3 (Option (B))

=, ﬂ:{_|]2 -2(~1)-3 (Replace (x,»)=(-10))

= 0=0 (True)

Consider y:_,;z —2 x—3 (Option (B))

—_ _.4=(1)2_2(])_3 (Replace (x,y)=(1,—4))

= —4=—4 (True)

Consider y = y? -2 x—3 (Option (B))

- 0 :[3}2 -2(3)-3 (Replace (x,y)=(3,0))

= 0=0 (True)

Therefore, the equation that represents the given graph is

(B) y=x*-2x-3

Answer 9PT.
Consider the equation

¥ 4bx=-7
= P +6x+T=0
The objective is to solve the given equation by graphing.

If the integral roots cannot be found, then to estimate the roots by stating the consecutive
integers between which the roots lie.

Since the roots of a quadratic equation are the x—intercepts of the related quadratic function.

Graph the related function



F(x)=x*+6x+7

¥

o do o @ n &
—_—

A0+

From the graph, it is clear that the x—intercepts are not integers.

x| f(x)
-5 2

4 -1
-3 | =2
22| -1
-112

0 |7

The value of the function changes from negative to positive between the xvalues of —5and
-4and between —2and —i.

The x-—intercepts of the graph are between -5 and —4. and between —2and —j.

So, one root is between —s5and —4. and the other root is between _2and _j.

Therefore, one root lies between and and the other root lies between and E



Answer 9STP.
Consider the function f(x)= 227 +8x+6

The objective is to find the points at which the graph of f(x}intersect the x-—axis.
Since, the graph of f(x] intersect x—axis at the points where
f(x)=0
Equate f(_r] = (to get the values of * x’ where the graph of f(x} intersect the x—axis.
227 +8x+6=0

= 2(.1:2 +4x+3] = () (Take out* 2" as common factor)

= W +4x+3=0
The solution of the equation
ax® + bx + ¢ = (£an be found by using the quadratic formula

_—bt\b* —4ac

X=
2a

Compare the

x* +4x+3=0Qwith
ax’ +bx+c=0
Then a=1,
h=4and

e=3



414y -4(1)(3)
2(1)

Therefore, , _

B2

(Substitute @=1,b=4and ¢=3in y=_2EVO" —4ac,
2a
_ —4+416-12
2

(Simplify)
=ﬂ (Do subtraction: 16-12=4)

2
= _4:2 (Evaluate square - root)
_—4+2 4-2

2 72

-2 -6 . s

X T (Do addition: —4-2=—(4+2)=-6. Do subtraction. —44+2=-2)
=~-1,-3 (Divide)

Therefore, the graph of f(x)intersect x—axisat (-1,0)and (-3,0).
Hence, the answer is option (B).

Answer 10PT.

Consider the equation
¥ +24x+144=0

The objective is to solve the given equation by graphing.

If the integral roots cannot be found then to estimate the roots by stating the consecutive
integers between which the roots lie.

Since the roots of a quadratic equation are the x—intercepts of the related quadratic function.

Graph the related function

f(x)=x*+24x+144
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-14| 4
~13 1
~12| 0
~11 1
~10| 4

Mote that the vertex of the parabola is the x—intercept.
Thus, one solution is —12.

To find the other solution, solve the equation by factoring.
2 +24 x +144 = 0 (Original equation)

= (x+12)(x+12)=0 (Factor)

— x+12=0

Or, x+12=0 (Zero product property)

=5 x==12

Or, y=-=12(Sclve for x)

There are two identical factors for the quadratic function.
So there is only one root, called a double root.

Therefore, the solution is )



Answer 10STP.
Consider the following data

Monica earned $18.50,523.00and $15.00
Mowing lawns for 3consecutive weeks.
She wanted to earn an average of at least §]8per week.

The objective is to find the minimum that she should earn during the 4th week to meet her
goal.

Since Monica wanted to earn at least §]8 per week, she should earn at least
4($18}=$?2mr 4 weeks.

Total amount she earned for 3weeks.

=Amount earned for 1st week <+ Amount earned for 2nd week + Amount earned for 3rd
week.

=$18.50+523.00+5%15.00

= $56.5 (Do addition)

Amount she should earn 4th week.

=Total amount she should earn for 4weeks —Total amount she earned for 3 weeks.

=§72-%56.5
=%15.5 (Do subtraction)

Therefore, she should earn minimum of |§15.5|during the 4th week to meet her goal.




Answer 11E.
Consider the equation
¥y= x4 2x
The objective is to write the equation of the axis of symmetry, and to find the coordinates of the

vertex of the graph of the give function. And to indentify the vertex as a maximum or minimum
and then graph the function.

The standard form of a quadratic function is
y= Xt 4+2x
The equation of the axis of symmetry for the graph of

y':crt2 + bx + ¢ Where

az0.is
_ b

r=—
2a

In the equation

_ .2
y=x +2x’and
a=1
h=2

Substitute these values into the equation of the axis of symmetry.

—h
x =— (Equation of the axis of symmetry)
o

-(2)

=——_ (Replace: g=1and p=2)

2(1)
= =] (Simplify)

The equation of the axis of symmetry is
x=-1
Since the equation of the axis of symmetry is
x = —] and the vertex lies on the axis, the x-coordinate for the vertexis —1.

y = x? +2x (Criginal equation)

= y=(-1)+2(-1)
(Replace y=-1)

—3 y =+1-=2 (Simplify)
=  y=-1(Add)

The vertexis at (-1,-1).



Since the coefficient of ,.2term is positive, the parabola opens upward and the vertex is a
minimum point.
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Therefore, the axis of symmetry and the coordinates of the vertex of the graph are

x =-1;(—1,-1)|. minimum point

Answer 11PT.
Consider the equation

2x*-8x=42
The objective is to solve the given equation by graphing.

If the integral roots cannot be found then to estimate the roots by stating the consecutive
integers between which the roots lie.

Since the roots of a quadratic equation are the x—intercepts of the related quadratic function.

Graph the related function



Graph the related function
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From the graph, the x-—intercepts are 7 and 3.
Check: Solve by factoring.

2 x2 — 8 x =472 (Original equation)

= 22 =8 x =42 =0 (Subtract 42 from both sides)
= (2x+6)(x-7)=0 (Factor)

— 2x+6=0

Or, x-7=10 (Zero product property)

= 2x==6

Or, x=7 (Solve for x)

= x==3

ar, x=17

The solutions of the equation are —3and 7.

Therefore, the solutions are and .

¥



Answer 11STP.
Consider the line

Bx—4y+9=0

The objective is to find the slop — intercept form of the line that is perpendicular to the given
line and passes through the point {213).

Equation of the line that passes through the point (x;, y;)is
y=n=m(x-x)

Then, equation of the line that passes through (2,3)is
?—3=m[r—2}

For the equation

ax+by+c=0, slope is

—&l
HM=—_
b
Compare

8x—4y+9=0with
ax+by+ec=0
Then a=8§,

b=-4,

c=9

Slope [m!:':f

=8 (substitute a=8,b=—4)
—i
_ 2 (Simplify)



Two lines are perpendicular if and only if product of their slopes is —].
Then, slope of the perpendicular line
B -1

slope of the given line

=_?1 (Since slope of given line is 2)

Equation of the line that is perpendicular to the given line and passing through the point [2,3}

is y—3=_?|[,r—2}

2{}!—3): —I[I—E}

(Multiply both sides with 2)

2y=6=-x+2 (Multiply)

x+2y-6=2 (Add "’ x'to both sides)
x+2y—-6-2=0 (Subtract 2from both sides)
x+2y—8=0 (Do addition: —-6-2=—-(6+2)=-8)

2y=—=x+8 (Subtract " x" from both sides. Add §to both sides)

y=‘?-“+4 (Divide both sides by 2)

yo(L)ers

Therefore, the slope — Intercept form of the line is

y:[—%]r+4 .




Answer 12E.
Consider the following equation

y =-3x2 +4(Green curve)

The objective is to write the eqguation of the axis of symmetry and to find the coordinates of the
vertex of the graph of the given function and to identify the vertex as a maximum or minimum
and then graph the function.

The standard form of a quadratic function is

y:ax2+b:r+c

The equation of axis of symmetry for the graph of

y:a'r?' +bx + ¢. Where

a#(0is
—b
X=—
2a

In the equation = 3% +4,

a=-3,
h=0

Substitute these values into the equation of the axis of symmetry

x= ;—b {Equation of axis of symmetry)
o

= 2[_3) (Replace g==-3,b=0)

— 0 (Simplify)

The equation of the axis of symmetry is

x=0

Since the equation of the axis of symmetry is

x = () and the vertex lies on the axis. The x-coordinate for the vertexis ().
y= —3x2 +4 (Original equation)

= y=-3(0+4

(Substitute gfor‘ x")

= y =0+4 (Simplify)

= y=4 (Add)

The vertexis (0,4) (brown dot).

Since the coeflicient of ,2term is negative, the parabola opens downward and the vertex is a
maximum point (brown dot),
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Therefore, the axis of symmetry and the coordinates of the vertex are

x = 0;(0,4) maximum|.




Answer 12PT.
Consider the following equation

F+Tx+6=0
The objective is to solve the equation.

Since the solution of equation

ax’ + bx + ¢ = (can be found by using the Quadratic formula

_ —bt\Jb® —4ac

X=
2a

x% +7 x+6=0 (This is the given equation)
Now compare the above equation with

ax’ +bx+e=0
Then g=1.

h=7and

c=06



Therefore, , _ '?i_\’(?]z ~4(1)(6)

2(1)

1 ]
(Substitute ga=1,h=Tand =4in I=—bi*\||b —4.::.-.:;}'
2a

 7+449-24
2

(Simplify)
_=T+425

2
(Do subtraction: 49-—24 =25)
i

(Evaluate square - root)

_=T+5 -T-5
2 2
_2-12
22
(Do addition: ~7+5=-2,-7-5==(7+5)=-12)
==1,—-6 (Simplify)

Therefore, the solutions are Eand .



Answer 13E.
Consider the following equation

y = x? =3 x—4(green curve)

The objective is to write the equation of the axis of symmetry and to find the coordinates of the
vertex of the graph of the given function and to identify the vertex as a maximum or minimum
and then graph the function.

The standard form of a quadratic function is

y=ax’ +bx+c

The equation of axis of symmetry for the graph of

y =ax® + bx+c. where

a#0is
—h
Xx=—
2a

In the equation y =% —3x-4,

a=1,
b=-3
Substitute these values into the equation of the axis of symmetry

X= rys (Equation of axis of symmetry)
)

:ﬂ (Replace a=1,b=-3)

2(1)

- Y
== (Simpl
2{ implify)

= ]l (Convert proper fraction to mixed fraction)
2



The equation of the axis of symmetry is
x=1—-

Since the equation of the axis of symmetry is

x= |l and the vertex lies on the axis. The x-—coordinate for the vertex is ll_ ie, E
2 2

y=13—3x—4

(Original equation)
2
3 3
= =|2] 3| 2|-4
g [2] [2]
(Substitute %mr' x)

= %_3_4 (Evaluate exponent)

28 e
=—— (Simpl
, (Simplify)

= —ﬁ% (Convert proper fraction to mixed fraction)

The vertex is [I%,—ﬁ&]{hrnwn point).

Since the coefiicient of ,2term is positive, the parabola opens upward and the vertex is a
minimum point (brown dot).
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Therefore, the axis of symmetry, the coordinates of the vertex are

x=1 l;[l l,—ﬁl]minimum i
2 2 4

Answer 13PT.
Consider the following equation

2x*=5x-12=0

The objective is to solve the equation.

The solution of equation

ax® + bx + ¢ = (tan be found by using the Quadratic formula

_ —b++[b* —dac

2a

X

2 x% —5x—12=0 (This is the given equation)
Now compare the above equation with

ax®> +bx+c=0
Then g=2.

b=-5and

c=-=12



_=(=5)£(=5) ~4(2)(-12)
2(2)

2 }
(Substitute g=2,h=-5and =—_]2in I=—bi~..|l'b —4a;:;|
2a

Therefore ¥

5425496
4

(Simplify)
_5+4121
4

(Do addition)

+
= % (Evaluate square - root)

5+11 5-11

*

4 4
_16
1
(Do addition: §411=16. Do subtraction: §—11=-6)

-6
4

= 4,23 (simpity)
2
=4 -1.5

Therefore, the solutions are and _

Answer 13STP.
Consider the equation

5a+4b=25and

Ja-8bh=41
The objective is to solve these equations for eand p.
Consider the second equation,

Ja-8bh=41

= —8b=41-3a (Subtract 3gfrom both sides)

= b= —?I{‘“ —3a) (Divide both sides by -§)

Consider the first equation

Sa+4b=25



= 5u+4[§{41—3a]

] (Replace b =E(4I -3a))

=25
1
=25
= 10a—-41+3a

(Multiply both sides by 2, to clear the equation fractions)

= 13a—-41=>50 (Combine like terms)

== 132=91 (Add 4]to both sides)

e a =T (Divide both sides by 13%)
Replace g =7in the first equation.

S5a+4b=25 (First equation)

=  5(7)+4b=25 (Replace aby 7)

= 35+4b =25 (Multiply: 5(7)=35)

= 4b=-=10 (Subtract 35from both sides)

_ =i

= b {Divide both sides by 4)

= b= ‘?5 (Simplify)

or, b=-25

Therefore, the values of gand pare [7&-2.5|



Answer 14E.
Consider the equation

y=3x2+6x-12

The objective is to write the equation of the axis of symmetry, and to find the coordinates of the
vertex of the graph of the give function.

And indentify the vertex as a maximum or minimum and then graph the function.
The standard form of a quadratic function is

y= ax® +bx+ec
The equation of the axis of symmetry for the graph of

y=ax2 +bx +¢. Where

az0.is

—b

" 2a

X

In the equation
y=3x>+6x-12
a=3

b=6

*and

Substitute these values into the equation of the axis of symmetry.

xX= 2— {Equation of the axis of symmetry)
o

:ﬂ (Replace: g=3and h=6)
2(3) ’
= -] (Simplify)
The equation of the axis of symmetry is
x=-1
Since the equation of the axis of symmetry is
x =—]and the vertex lies on the axis, the x-coordinate for the vertex is _1.
y=3x2+6x-12
(Original equation)
= y=3(-1)"+6(-1)-12
(Replace y=-1)
— y=3-6-12 (Simplify)
= y=-=15 (Add)
The vertex is at (-1,-15).

Since the coeflicient of ,2term is positive, the parabola opens upward and the vertex is a
minimum point.



A

w9 8 7 6 5 4 B 2 9 o 2 3 4 5 & 7 8

y=3x"2+6x-12 [ green) 057

%=-1 [ brown) 12

15
[-1. -15)65
-18
35

Therefore, the axis of symmetry and the coordinates of the vertex of the graph are

x=-1;(~1,~15)(minimum point.

Answer 14PT.
Consider the following equation

6n* +Tn=20
The objective is to solve the equation.
The solution of equation
ax*® +bx + ¢ = tan be found by using the quadratic formula

_—bxyb’ -4dac

2a

X

6 1% + 7n =20 (This is the given equation)

6n° +7Tn-20=0 (Subtract 2(from both sides)
Now compare the above equation with

ax’ +hx+c=0
Then g=6.

b=1,
c=-20

and



Therefore , _ -?i\/ )(=20)
2[6

2 )
(Substitute g=6,b=7and ¢=-20,x=nin 5= —bia.,f'b -4 ac )
2a

_ —7++/49+480
12

(Simplify)
744529
T2

(Do addition: 49+ 480=529)
_=FE23

(Evaluate square - root)

_=7+23 -7-23
12 7 12
16 =30
12712
=3 =
372
=1.3,-2.5 (Do division)

(Do addition: -7+23=16,-7-23=~(7+23)=-30)

(Divide out common factors)

Therefore, the solutions are |1 3|and [-2 5|




Answer 14STP.

3 =3
Consider the rational expression [%]
3a

The objective is to simplify the given expression.

J S AT - n
4d” | _[3a_ (Because [i] =[E] )
3a’  4d’ B A

[3(’1?)3 ',[A]H AH]
[4,:]'3]3 B B"

h

3
43[d3]
3 21 "
=3 o [[An) =A-nm]
4.4°
21
= 219 (Evaluate the exponents)
64d°
Therefore,

E _3_ 2?&1'
3a’ 64d°




Answer 15E.
Consider the equation

y=-2;rz+1

The objective is to write the equation of the axis of symmetry, and fo find the coordinates of the
vertex of the graph of the give function. And to indentify the vertex as a maximum or minimum
and then graph the function.

The standard form of a quadratic function is
y= ax® +bx+c

The equation of the axis of symmetry for the graph of
y:{rr2 +bx +¢. Where

a#l.1s
—b
x=—
2a

In the equation

o B
y==2x +1’and
a=-2

b=0

Substitute these values into the equation of the axis of symmetry.

= T (Equation of the axis of symmetry)
[

=0 (Replace: 4= -
= D g=-=2and p=0)
2(-2)
— 0 (Simplify)
The equation of the axis of symmetry is
x=0
Since the equation of the axis of symmetry is

x =0 and the vertex lies on the axis, the x-—coordinate for the vertexis (.

y ==2x% +1 (Original equation)

=  y=-2(0) +1
(Replace x=0)

= y=0+1 (Simplify)
= y=1 (Add)

The vertex is at (0,1).

Since the coefficient of ,.2term is positive, the parabola opens upward and the vertex is a
minimum point.
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Therefore, the axis of symmetry and the coordinates of the vertex of the graph are

x = 0;(0,1)|maximum point.




Answer 15PT.
Consider the following equation

3k +2k=5

The objective is to solve the equation

The solution of the equation

av? + by + ¢ = (tan be found by using the quadratic formula

_—btb’ —4ac

xX=
2a

3k% + 2k =5 (This is the given equation)

342 + 2k =5=0 (Subtract* 5’ from both sides)
Now compare the above equation with

ax’ +bx+c=0
Then g=3.

h=2,
a
c=-5

x=k

nd



Therefore § _ —ZiJ(Z]z —4(3)(-5)

2(3)

I '
{SUDSUtUtE f_']':},rb :2“5‘:_53”{1 .x..:kln I=_biﬂb _4£|'|::.::|
2a

_—2xJ4+60
6

(Simplify)

_ 2264 56 aqdition: 4.+ 60< 64)
6

2+
o | (Evaluate square - root)

6
248 —2-8

8 ' 6
6 -10

=y (Do addition: —2+8=6,-2-8=-(2+8)=-10)

= 1,_?5 (Divide out common factors)

=1,-1.7 (Simplify)
Therefore, the solutions are and .
Consider x?+4x-5=(x+h)" +k
The objective is to complete the square of x2 4 4 x—5by finding numbers jand fsuch that
X 4dx=5=(x+h) +k
XX +4x-5= (x+ h}z +k (Original equation)
— K rdr+d—4-5 =[.r+ h]z + k (Add and subtract the number 4)
= (x+2)’=9=(x+h)" +k (Smplify)
By the comparison, }=2and

k=-9

Therefore, the values of jand fare [2&-9|.




Answer 16E.
Consider the following equation

y=—x*-3x (Green curve)

The objective is to write the equation of the axis of symmetry and to find the co-ordinates of the
vertex of the graph of the given function and to identify the vertex as a maximum or minimum
and then graph the function.

The standard form of a quadratic function is
y= ax® +bx+c
The equation of axis of symmetry for the graph of

JL-'=¢:1:cI+r:':|':|r+.:.'.-""’h‘er‘E

a=0is
—b
x=—
2a

In the equation y = —x? -3y,

a=-1,
b=-3
Substitute these values into the equation of the axis of symmetry

.\:=2— (Equation of axis of symmetry)
a

-(-3)

= (Replace a=-1,b=-3)

2(-1)

3 e
=— (Simpl
- (Simplify)

= _1% (Convert proper fraction of mixed fraction)



The equation of the axis of symmedtry is

.>r=—ll
2

Since the equation of axis of symmetry is

x= —I%I[DF]I _?3 and the vertex lies on the axis. The x - coordinate for the vertex is _?3

y =—x2 =3y (Original equation)

2
ca, y=_['_3J _3['_3] (Substitute for* x7)

2 2 2
-9 9 _
=—+ - (Simpli
= y=- 2( plify)
9
=— (Add
= ¥y 4': }'

- zl (Convert to mixed fraction)
4

The vertex is [—I%JLJ (brown dot).

4

Since the coeflicient of ,.2term is negative, the parabola opens downward and the vertex is a
maximum point (brown dot).
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'
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Therefore, the axis of symmetry and coordinates of the vertex are

r= —ll;(-l ljl]maximum .
2 2 4

10



Answer 16PT.
Consider the following equation

3 2
2

g i
Y =3¥7%s

The objective is to solve the equation.
The solution of the equation

ax? +bx + ¢ = 0¢an be found by using the quadratic formula

_ bt b’ —4ac

Xr=

2a
7 3 2 s . :
¥ _EP+E =( (This is the given equation)

25y% —15y+2 =0 (Multiply with 25 on both sides and simplify)

Mow compare the above eguation with

ax® +bx+c=0

Then a=25,
bh=-15, i
c=2
r=y
~(-15)+(~15)* -4(25)(2)
Therefore, y= =
2(25)
2
(Substitute @=25,b=-15,c=2and x=yin o _2EVb" —4ac,
2a
_15+4/225-200
50
(Simplify)
154425
50
(Do subtraction: 225 —-200=25)
=%{E¥aluat& square - root)
_15+5 15-5
50 7 50
_2010
50750

(Do addition: 15+ 5 =20. Do subtraction: 15-5=10)
=04,0.2
(Do division)

Therefore, the solutions are and _



Answer 16STP.
Consider the equation

y=6x"+11x+4

The objective is to find the number of points that the graph of

y= 6x% +11x+4intersect x—axis.
The points at which the graph intersect x - axis are the solutions of the Quadratic equation.
Use the discriminate to determine the number of solutions for a quadratic equation.

For the equation

ax® +bhx+c=0-

Quadratic formula is

_—bt b’ —4ac

r=
2a

The expression under the radical sign. p2 — 4 ¢ . is called the discriminate.

The value of the discriminate can be used to determine the number of real roots for a quadratic
equation.

If 42 —4gc < 0. then number of real roots are ().
b? —4gc = 0. then number of real roots are 1.
b? — 4 gc > (. then number of real roots are 2.

Compare x? +11x+4With g2 4 prye-

Then g=6,
h=1and
c=4

Consider
b? —dac=(11) —4(6)(4) (Substitute a,b,cvalues)

=121-96 (Multiply)
=25=( (Do subtraction)
Therefore, the number of real roots are 2.

Then, the graph of

y=6x> +11x+4 intersect x—axis at puints.



Answer 17E.
Consider the equation

x-x-12=0
The objective is to solve the given equation by graphing.

If the integral roots cannot be found, then to estimate the roots by stating the consecutive
integers between which the roots lie.

Since the roots of a quadratic equation are the x—intercepts of the related quadratic function.

Graph the related function

fl:x:]=xz—x-|2

\£5

0 9 8 7 6 5 -4

1957
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From the graph, the x-—intercepts are g4and -3%.
Check: solve by factoring.

x* — x—12 =0 (Original equation)

= (x—=4)(x+3)=0 (Factor)

= x=4=0

Or, x+3=0 (Zero product property)

== x=4

Or, y=-3 (Solve for x)

The solutions of the equation are g4and -3.

Therefore, the solution are (=3&4/.

Answer 17PT.
Consider the following equation

-3x" +5=14x
The objective is to solve the equation.

The solution of the equation

ax® + bx + ¢ = (£an be found by using the quadratic formula

} —biJiF ~4ae

2a

X

-3x% +5=14x (This is the given equation)

3Ixt +1dx=5=0 (Add 3,2to both sides and subtract 5from both sides)
Now compare the above equation with

ax’ +bx+c=0
Then g=3,

b=14,
c=-3



Therefore, , _ -Idi,j(ld]z -4(3)(-5)

2(3)

32
(Substitute g=3,h=14and ¢=-5in .r=_bi b _4‘"?)

2a

_ —14£+/196+60
6

(Simplify)
_ —14£4/256

6

(Do addition: 196+ 60=256)

_-14%16
6

(Evaluate square - root)

14416 —14-16
T 6 76
2 30
6 6

(Do addition: —14+16=2,-14-16=~(14+16)=-30)

=0.3,-5 (Do division)

Therefore, the solutions are and .



Answer 17STP.
Consider the data

The length and width of a rectangle that measures ginches by ginches are both increased by
the same amount.

The area of the larger rectangle is twice the area of the original rectangle.

The objective is to find the number that was added to each dimension of the original rectangle
and to round to the nearest hundredth of an inch.

The area of the rectangle is length xbreadth.
Let x=The number that was added to each dimension.
Then g4+ y =Length of the new rectangle.
6 + x = Width of the new rectangle.
Area of the new rectangle
= (8+x)(6+x)
Area of the new rectangle is twice the area of the original rectangle.
Area of the original rectangle
= length x breadth
=8x6
=48-sq-inches
Area of new rectangle

= 2 x Area of original rectangle.

[8+x}[ﬁ+ x}= 2% 48
48+ x* +14 x =96 (Multiply)

xt+14x+48=96
x2 +14x—48 =0 (Subtract 9gfrom both sides)



Now solve the above equation by using quadratic formula

} —b++[b* —4ac

X
2a
a=l1,
bh=14,
c=—48
-14+\f(14)2 - 4(1)(-48)
Therefore, , -

2(1)

|| .
2a

_—14x196+192
2

(Simplify)

_ —14+./388
2

(Do addition)

=2.8500 —-16.85

(Simplify)

Since dimensions cannot be negative,
x=2285

Therefore, is added to each dimension.

Answer 18E.
Consider the following equation

X% +6x+9=0(Green curve)
The objective is to solve the given equation by graphing.

If the integral roots cannot be found then to estimate the roots by stating the consecutive
integers between which the roots lie.

Since the roots of a quadratic equation are the x—intercepts of the related quadratic function.

Graph the related function



f(x)=x"+6x+9 (Green curve)

10

¥



The above table is showing with brown dots.

MNote that the vertex of the parabola is the x-—intercept.
Thus, one solution is —3.

To find the other solution, solve the equation by factoring.
X2 +6x+9=0 (Original equation)

= (x+3)(x+3)=0 (Factor)

= x+3=0

Or, x+3=0 (Z£ero product property)

= x=-3

Or, x=-3 (Solve for x)

There are two identical factors for the quadratic function.
So there is only one root, called a double root.

Therefore, the solution is .

Answer 18PT.
Consider the function y =5(6-9x)

The objective is to graph the given function and to state the y —intercept.

x| f(x)

- | 2425
81
265
9

0 | 25

15
2 | 375




Graph the ordered pairs and connect the points with a smooth curve.
A

1601

144 1

1281

112+

x
- ¥ 4 - 1 - t -
15 2 25 3 35 4 45 5

5 45 4 35 3 25 2 15 1 45 U 05\
.15..
At
.48 -
641
.EU -
12t
1281
144 1

180t

From the graph, the y—interceptis [25|.

Answer 19E.
Consider the following equation

¥ +d4x=3=0
The objective is to solve the given equation by graphing.

If integral roots cannot be found, then to estimate the roots by stating the consecutive integers
between which he roots lie.

Since the roots of a quadratic equation are the x—intercepts of the related quadratic function.

Graph the related function



f(x)=x* +4x-3(Green curve)

B

]
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From the graph, it is clear that the x—intercepts are not integers.

x | f(x)
5| 2
4| -3
3| -6
2| -7
-1] -6
0 | -3
| Z

The above table values are showing with brown dots in the above graph.

The value of the function changes from negative to positive between the * x’ values of —sand
—4and between gand |

The x-intercepts of the graph are between —5and —gand between (gand |.
So, one root is between —5and —4. and the other root is between gand 1.

Therefore, one root lies between and and the other root lies between @and .



Answer 19PT.
Consider the following equation

3x +4x=8

The objective is to solve the equation.
The solution of the equation

av’ + bx + ¢ = (tan be found by sing the quadratic formula

_ —btyJb* -4ac

xr=
2a

311 +4 x =8 (This is the given equation)

3x? +4x—8 =0 (Subtract gfrom both sides)
Now compare the above equation with

ax’ +bx+e=0
Then g=3,

b=4,
c=-8

Therefore, , _ —41 J(4)2 '4(3}{‘8]
2(3)

[n2
(Substitute g=3,h=4,c=-8in I=—£"i b —4;:.-::':'
2a

416496

6
(Simplify)
_—4+4112
6
(Do addition: 16+96=112)

41058
6

(Evaluate square - root)
_4+H}.58 —4-10.58
6 6

=1.1,=2.4 (Simplify)

Therefore, the solutions are and .




Answer 19STP.
Consider the following data

Mr. Ramirez bought a car for $27,000 .
The car depreciates 1394 per year.
The objective is to find the value of the car after gyears.
The general equation for exponential decay is
_}rzc[l —J')r
Where ' ¥ ' represents the final amount,
‘¢’ represents the initial amount
‘ r' represents the rate of decay expressed as a decimal and * {' represents time.
Then, initial value of the car is
(¢)=%$27,000
Rate of decay

[r} =13%0Or (.13and the time
(r)=8 Years.

y= c[] _,-)" (General equation for exponential decay)
»=27,000(1-0.13)° (Substitute ¢ =27,000,r =0.13,1 =8)
=27,000(0.87)° (Do subtraction: 10,13 =0.87)

=8861.7 (Simplify)

Therefore, the value of the car after gvears is [$8861.7|.




Answer 20E.
Consider the equation

25 =5x+4=0
The objective is to solve the given equation by graphing.

If the integral roots cannot be found, then to estimate the roots by stating the consecutive
integers between which the roots lie.

Since the roots of a quadratic equation are the x—intercepts of the related quadratic function.

Graph the related function

f(x)=2x"-5x+4

bt
5 45 4 35 3 25 2 45 1 059 05 1 15 2 25 3 35 4 45 5
07571

15¢

451




The graph has no x-—intercept.

Thus, there are no real number solutions for this equation.

x | f(x)
“1| 11
0|4
1|
g |4

Therefore, there are no real solutions for the given equation.

Answer 20PT.
Consider the following equation

Tm=m+5
The objective is to solve the equation.
The solution of the equation
av’ + bx + ¢ = (can be found by using the quadratic formula

_ —biJ.{F —4dac

2a

X

7m* = m+5 (This is the given equation)
Tm® —m—5=0 (Subtract* m’ and §from both sides)
Now compare the above equation with

ax +bx+c=0

Then a=17,
b=-I,
c=-3

And x=m



Therefore, ,, — -(-1)* J('])E -4(7)(-5)
2(7)

(Substitute a=7,b=-T,c=-5and x=min =

14414140
14

(Simplify)
1414
14
(Do addition: |+140=141)

_1£11.87
14

(Evaluate square - root)

_1+11.87 1-11.87
14 7 14
=0.919,-0.8
(Simplify)
=0.9,-0.8

—b++b* —4ac )

2a

Therefore, the nearest solutions are and _



Answer 20STP.
Consider the geometric sequence 3,—,48.

The objective is to find the geometric mean in the given sequence.

Missing term between two nonconsecutive terms in a geometric sequence is called geometric
mean.

The nth term g, of a geometric sequence with the first term g, and common ratio ris given
by
a,=ar"-

Use the formula for the nth term of a geometric sequence to find a geometric mean.
In the given sequence

a, =3, and

a; =48

Tofind a,, firstfind r.

a, = al,-"-' (Formula for the nth term of a geometric sequence)

=  ay=ap ' (Replace nby 3)
= 48:3(;-2} (Replace g = 3and cr}=43]l
= 16 =2 (Divide both sides by 3)

— +4 = p (Take square root of each side)

If =4, the geometric mean is
4(3)=12

If »=—4.the geometric mean is
(-4)(3)=-12

Therefore the geometric mean is _



Answer 21E.
Consider the equation
x2=10x=-21
The objective is to solve the given equation by graphing.

If the integral roots cannot be found, then to estimate the roots by stating the consecutive
integers between which the roots lie.

Since the roots of a quadratic equation are the x-intercepts of the related quadratic function.

Graph the related function

f(x)=x"-10x+21

ot
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From the graph, the x-—intercepts are 3and 7.
Check: Solve by factoring
x% —=10x = =21 (Original equation)
i, 2 =10x+21=0 (Add 2]to both sides)
= (x=3)(x=7)=0 (Factor)
= x=3=0
Or, x—7=10 (Zero product property)
= x=3
or, x=7 (Solve for x)
The solutions of the equation are 3and 7.
Therefore, the solutions are m
Answer 21PT.

X
Consider the function y= (l]
2

The objective is to graph the given function and to state the y—intercept.

x | f(x)

|
Ik
— b2 g o0

0

1| 12
2 | 1/4
3 | 1/8




Graph the ordered pairs and connect the points with a smooth curve.

Ay

\‘ x

5 45 4 35 3 25 2 15 1 05 Y 05 1 15 2 25 3 35 4 45 5

451

Created with a trial verzion of Advanced Grapher - hitp./www alentum, com/agrapher/

From the graph, the y—intercept is .



Answer 22E.

Consider the following equation
6x*-13x=15
The objective is to solve the given equation by graphing.

If integral roots cannot be found, then to estimate the roots by stating the consecutive integers
between which the roots lie.

Since the roots of a quadratic equation are the x—intercepts of the related quadratic function.
Graph the related function

f(x)=6x*-13x-15(Green curve)

*Y

\£5

0 3 8 7 § 5 4 3 2

Created with a trial version of Advanced Grapher - hitp:/fwwaw alentumn, com/agrapher/



From the graph, it is clear that one of the x—interceptis 3and the other is not an integer.

x| S(x)

2 35

1] 4

0 | -15

1| -22
17

300

The above table values are showing with brown dots in the above graph.

The value of the function changes from positive to negative between the * x' values of —jand
0.

One of the x-intercept of the graph is 3and the other is between —jand ().

The solutions of the given equation are and a value between Em @

Answer 22PT.
Consider the function =4.2*

The objective is to graph the given function and to state the y—intercept.

x| S(x)
=3
2
~F | 1
-1 2
0 | 4
1 8
2 |16
3 | 32




Graph the ordered pairs and connect the points with a smooth curve.
af’
JET
28+
24+
16+

0 9 8 7 € 5 4 3 2 a4 0 1 2 3 4 5

J24
A6+
204
2ad
36+
404

Created with a tnal version of Advanced Grapher - biip:/ fenaos alenturm, comfagrapher/

From the graph, the y —intercept is .

\£5



Answer 23E.
Consider the quadratic equation
-3x%+4=0
The objective is to solve the given equation by completing the square.

—3x2 +4 =( (Original equation)

=  x? _g = 0 (Divide the equation by —3and simplify)
— x3_5+i=u+i (Add 4 0 each side)

33 3 3
— X =% (Simplify)

= x-.-—iJE (Take square root of each side)
3

Use a calculator to evaluate each value of x

Or, X=- i

3

= x=1.2
Orr .1‘=—].2

Therefore, the solution setis |{-1.2,1.2}].




Answer 23PT.
Consider the function p:[l]' _3
i 3

The objective is to graph the given function and to state the y—intercept.

x| f(x)
-3 24

2| 6

-1 0

0 =2

| —8/3
2 -26/9

Graph the ordered pairs and connect the points with a smooth curve.

i
gl
g4
71
Bt
51
41
3t
2}
14

X

-1093?%5432 34%5 I=l]h

From the graph, the y-interceptis |-2|.



Answer 24E.

Consider the quadratic equation

¥ =16x+32=0

The objective is to solve the given equation by completing the square.

% —16x+32 = 0 (Original equation)

=

=

=

=

X —16x+32-32=0-32 (Subtract 32from each side)
x* —=16x = -32 (Simplify)

2
x* —16x+64=—-32 +64 (Since [E] — 4. add g4to each side)
2

(x-8)° =32 (Factor 2 _16x+64)
x—-8= i__}'::,—g (Take the square root of each side)

r—8+8=+32+8

(Add gto each side)

=

x=8++/32 (Simplify)

Use a calculator to evaluate each value of y.
x=8++/32
Or. x=8-+32

—

x=13.7

ar, x=23

Therefore, the solution setis |{2.3,13.7}|.




Answer 24PT.

Consider a, =12,

n=6,
r=2
The objective is to find nth term of given geometric sequence.

The nth term g, of a geometric sequence with the first term @ and common ratio ris given

=l

by a, =ar
Here p=6. 50 the objective is to find 6th term of geometric sequence.

a, = HI;-"" (Formula for the nth term of a geometric sequence)
= G ={12)(3)ﬁ-|

(Replace @, =12,n=6,r=2)

— ag :{]g][g}5 (Do subtraction: §—1=5)

=  az=(12)(32) (Evaluate exponent: 25 _33)

= ag =384 (Multiply: (12)(32)=384)
Therefore, the 6th term of the geometric sequence is m

Answer 25E.

Consider the quadratic equation
m =Tm=5
The objective is to solve the given equation by completing the square.

m? =7 m =5 (Original equation)

2
= mz—?m+£=5+£ (Since 7) 2% aad ﬂtoeathside)
4 4 2) 4
, Tm 49 69
= m ———+—=— (Simplify)
2 4 4

2
= [; _%] :_Q{Fattor mz_?m+?)

4
- m_1=iJ§ (Take square root of each side)
2 4

= m—1+1= J@+E (Add %toeach side)
2 2

2 4
= m_liJﬁ':g (Simplify)
2 4



Use a calculator to evaluate each value of m.

T 169

2 V4

Or, m=1— E
2 \]4

= m=35+4.2

or, m=3.5-4.2
= m=1.7
Qr, m=-0.7

Therefore, the solution setis |{-0.7,7.7}|.

Answer 25PT.
Consider a, = 20,

n=4,
r=3
The objective is to find the nth term of given geometric sequence.

The nth term * g’ of a geometric sequence with the first term * g, and common ratio * r’ is
given by

a, = ar""' (Formula for the nth term of a geometric sequence)
a4 =(3“)(3}4-|

(Replace n=4,a=20,r=3)

a, = 10{3]3 (Do subtraction: 4—]=3)

ay = zu{z?} (Evaluate exponent: 33 = 97)

ay =540 (Multiply- (20)(27)=540)

Therefore, the 4th term of the geometric sequence is m



Answer 26E.
Consider the quadratic equation

4a’ +16a+15=0

The objective is to solve the given equation by completing the square.

4a® +16a+15 =0 (Original equation)

= & +4da +$ = ( (Divide the equation by 4)

2 15 15
= a +da+——— s
4 4 (Subtract —from each side)
15 4
=0-—
4

> & +4a=‘T”‘ (Simplity)
3 ~15 . 4\ .
— a +4;;+4=T+4 (Since = — 4. add 4toeach side)
= (a+2)2=é (Factor g2 +4g+4)
— a+2 =iJI (Take square root of each side)
4
= g+2= % (Simplify)

= a+2-2= i%—z (Subtract 2from both sides)

= gm —Ei% (Simplify)
or, g=-2——

or, g=—

— a=-1.5
Or-' I:I:_Z.S

Therefore, the solution setis |{-2.5,-1.5}|.




Answer 26PT.
Consider the finite geometric sequence 7,—,63.
The objective is to find the geometric mean in the given sequence.

Missing term between two nonconsecutive terms in a geometric sequence is called geometric
mean.

The nth term * g,," of a geometric sequence with the first term * g," and common ratio * r' is
givenby g =g -r""

Use the formula for the nth term of a geometric sequence to find a geometric mean.

In the given sequence

Tofind g, . first find *

a, = gl,-"" (Formula for the nth term of a geometric sequence)

=  ay=ap” ' (Replace n'by 3)
= 63 =72 (Replace g, =7and a; =63)

2
63 _7r" (Divide each side by 7)
7 7

9 — 2 (Simplify)

— +3 = p2 (Take square root of each side)

U

U

If p=3,the geometric mean is
?(3}:21

If p=-3, the geometric mean is
7(-3)=-21

Therefore, the geometric mean is |[+21].-



Answer 27E.
Consider the quadratic equation

1
—y+2y-1=0

2
The objective is to solve the given equation by completing the square.

%};3 +2 y—1=0 (Original equation)

=  y?+4yp-2=0 (Multiply both sides by 2)
=  y +4y-2+2=0+2 (Add 2to each side)
=  y?+4y=2 (Simplify)

2
= J,3+4J;+4=3+4 (Since [%] —4,add 4to each side)
=  (y+2) =6 (Factor y244y44)
= y+2= i\@ (Take square root of each side)
= y+2-2 =iJg_1 (Subtract 2to both sides)
=  y=-2+./6 (Simpliy)
Use a calculator to evaluate each value of y.
y=-2+6
Or. y=-2-V6
= y=04
or, y=-—44

Therefore, the solution setis |{—4.4,0.4}|.




Answer 27PT.

Consider the geometric sequence _é,_,_m.

The objective is to find the geometric mean in the given sequence.

Missing term between two nonconsecutive terms in a geometric sequence is called geometric
mean.

The nth term g, of a geometric sequence with the first term g, and common ratio ris given
by g, =apr""

Use the formula for the nth term of a geometric sequence to find a geometric mean.

In the given sequence

oy = —l, and

ﬂ3=_|.2.

Tofind a,, firstfind r.

a, = ar""' (Formula for the nth term of a geometric sequence)
=  ay=ap | (Replace nby 3)

-1) 5 1
= (-12)= r r* (Replace .;;]=—Eand ay =-12)

— 36 =, (Multiply each side by —3)
— +6 = - (Take square root of each side)

If »=3.the geometric mean is

of3)-

If p==3, the geometric mean is

A2

Therefore, the geometric mean is .



Answer 28E.

Consider the quadratic equation
n* —3n +E =10
4
The objective is to solve the given equation by completing the square.
n—3n +% =0 (Original equation)

— 3 n® — 3”4_;_% - {]_3 (Subtract %fmm each side)

4

I =—% (Simplify)

2
— n’ _3n+2=—_5+2 (Since 30 22 ada 2 1o each side)
4 4 2) "4 4

2
= [H—EJ =1 (Factor n2—3n+%fl

2
—. n—%=tl {Take square root of each side)
= n—1+§=il+£ (Add itu each side)
2 2 2 2
3 N
= ”=Et1 (Simplify)
3
= n=—+1
2
or, p==-—1
3
= n=—
2
or, n:l
2

= n=25
Qr, =15

Therefore, the solution setis |{1.5,2.5}|.




Answer 29E.
Consider the quadratic equation
X’ =8x=20
The objective is to solve the given equation by using quadratic formula.

The solutions of a quadratic equation in the form

ax® + bx + ¢ = (). Where

a # 0. are given by the quadratic formula,

bt \b* —4ac

Xr=
2a

Consider y2 _gx =20

= ¥ =8x=2x=0

For this equation g=1.

h=-8.and
c==20
2 ;
I=_bi'ﬂlb —44ac | quadratic formula)
2a

_—(=8)%(-8)° -4(1)(-20)
2(1)

(Replace a=1,b=-8and =-20)

¥ = 3'—"— V64 +30 (Evaluate exponent and multiply)
2

82144 gimpiiry)
2

x=10
CJF_. _1":—2

Therefore the solution setis |[{-2,10}|.




Answer 29PT.
Consider the following data

The amount invested is §1500-

Rate of interest is  §9%

The Compounded interest calculated quarterly for |(years.

The objective is to determine the total amount for the given investment.

Use the formula

i
A= P[l + i] to determine the final amount where
n

‘4’ represents the amount of the investment

" p’represents the principal

" r' represents the annual rate of interest expressed as a decimal.

" n' represents the number of times that the interest is compounded each year and

‘' represents the number of years that the money is invested.

Then, P=8§1500.
r=06% or 0.06.
n=4,
t=10

i
A= P[l + i] (Compound interest equation)
7

410
A:IS!’.]'E}[I +@]

(Substitute  p=1500,r =6%0r 0.06. n=4and ¢=10)

A=1500(1+0.015)" (Divide: %ﬂ.msrmmtipw: 4-10=40)

=1500(1.015)" (Do addition: 1+0.015=1.015)

=2721.08 (Simplify)

Therefore, the final amount in the account is about [£2721.08|.




Answer 30E.
Consider the quadratic equation
PP +10r+9=0
The objective is to solve the given equation by using quadratic formula.

The solutions of a quadratic equation in the form

ar® + br+¢=0.Wwhere

a =0, are given by the quadratic formula,

- —b+ b —dac

=
2a

For the given quadratic equation

a=l, and
h=10
=9

I|| 3 .
_TbxNb" —4ac o agratic formula)

2a

_-10(10)* ~4(1)(9)
- 2(1)

(Replace g=1,b=10and ¢=9)

r

r

_Z10£V64 iy
2

-10+8
= r=
2
or, p= —l0-&
— r=-1
or, F==9

The solution setis |{—9,—1}|.




Answer 30PT.
Consider the sequence —4.12,-36,108,...

The objective is to find the next value of the given pattern.

First check whether the given sequence is geometric or not.

A geometric sequence is a sequence in which each term after the nonzero first term is found
by multiplying the previous term by a constant called the common ratio », where 20,1

4 12 —-36 108

X(=3) X(-3) X (-3)

In this sequence, each term is found by multiplying the previous term times _3.

This sequence is geometric.

To find the next value of the given sequence multiply —3to 10§, the next value is —324.

Therefore, the next value of the pattern is {.4}— 324

Answer 31E.
Consider the quadratic equation

4p°+4p=15

=  4p’+4p-15=0
The objective is to solve the given equation by using quadratic formula.
The solutions of a quadratic equation in the form

apz +bp + ¢ =0. where

a =), are given by the quadratic formula,

- ~bt\(b? -dac

p= 2a

For the given quadratic equation

a=4,
an
bh=4

c=-15

d



Bt .
_Tbxyb" —4ac o adratic formula)

2a

_ 4+ \J(4) - 4(4)(-15)

2(4)

P

— P

(Replace a=4,b=4and ¢=—]5)

p=—2ENV236 (simpiity)

—y _—4+lﬁ
P 8
—4-16
or, =
P 8
=5 p=15
Or, p==2.5

Therefore, the solution setis |{-2.5,1.5}|.

Answer 32E.
Consider the quadratic equation

2y*+3=-8y
= 2y +8y+3=0
The objective is to solve the given equation by using quadratic formula.

The solutions of a quadratic equation in the form
.-_]'_]_;2 +by+c=0. where
a = (), are given by the quadratic formula,

_ —b+y[b* -4ac

r= 2a

For the given quadratic equation

a=2,
an
bh=8

c=3

d



e .
_—hEyb" —4dac (Quadratic formula)

= 2a

_-8+(8)" -4(2)(3)

= 2(2)

(Replace ga=2,h=8and »=3)

= 8240 gimpiy)
4

y_—std'al_ﬂ

4

o 5= —3—:’4_11

= v=-0.418861170
(or) y=-3.581138830

= yv=-04

(or) y=-3.6

Therefore, the solution setis |{-3.6,-0.4}|.




Answer 33E.
Consider the quadratic equation

2d? +8d +3=3

=  2d*+8d=0
The objective is to solve the given equation by using quadratic formula.
The solutions of a quadratic equation in the form

ad® +bd + ¢ =0. where

a # (), are given by the quadratic formula,

d_—bia}bz—flac

- 2a

For the given quadratic equation

a=2,
an

d

bh=8

c=10
[,2

ar=_bi b” —4ac quadratic formula)
2a

2
d:-BiJ(S) -4(2)(0) (Replace g=2,b=8and ¢=()

N 2(2)
s ﬂ (Simplify)
L g_8+8
4

—5—8
on 4=
(or) 5
= d=0
(or) d=-4

Therefore, the solution setis |(—4,0)|.




Answer 34E.
Consider the quadratic equation
2la* +5a-7=0
The objective is to solve the given equation by using quadratic formula.

The solutions of a quadratic equation in the form

ax® +bx + ¢ = 0. Where

a = (), are given by quadratic formula

_—bt\b* —4ac

=
2a

For the given quadratic equation, the variable is a.

And a =21,
h=5,and
c=-7

2
Therefore, ,_ —i J(S] _4(2])(_?] (Replace corresponding values)

2(21)
= 2ENO13 (gimpiity)
42
~5+24-75883680
p— o=
42
(o) o =3 2475883680
42

—3 a=0.470448495
(or) @ =-0.708543733
=% a=05

(or) a=-0.7

Therefore, the solution setis [{-0.7,0.5}|.




Answer 35E.

Consider the function y=3%4+6

The objective is to graph the given function and to state the y—intercept.

X f{x}

=3 | 163
27
2| 22
9
9

.

3
0 |4
9
15
3 | 33

Graph the ordered pairs and connect the points with a smooth curve.

20
191
181
171
161
151
141
131
121
11
101

F iy

¥

COE R R R R

From the graph, the y-interceptis .




Answer 36E.
Consider the function j = 3%+2.

The graph of the function is shown with green curve in below graph.

The objective is to graph the given function and to state the y —intercept.

X f{x}
-3
3
211
-1 3
0|9
1| 27
81
3 | 243

Graph the ordered pairs { brown dots) and connect the points with a smooth curve.

A

2404 f

2281
2161

204 1
1921
1801
1681
156 1

=
L

i
5 45 4 35 3 25 2 145 1 05 Y 05 1 15 2 25 3 35 4 45 5

From the graph. the y—Intercept is E]



Answer 37E.

X
Consider the function yzz[l] :
2

The graph of the function is shown with green curve.

The objective is to graph the given function and to state the y —intercept.

x | f(x)
5|16
=2 8
=1 4
o |2
-y
2 |1

2

I
313




The above table values are shown with brown dots in the below graph.

Graph the ordered pairs and connect the points with a smooth curve.

0 9 8 7 6 5 4 3

N @ m &

do

A0+

Created with a tnal version of Advanced Graphier - hitp: fvoens alentum, comdagrapher’

From the graph, the y-—intercept is .

10

¥



Answer 38E.

Consider the following data

The amount invested is $2000-

Rate of interest is 894

Compounded quarterly for gyears

The objective is to determine the final amount for the given investment.

Use the formula

i
A= P[l .,.i] to determine the final amount where
H

" 4 represents the amount of the investment

* p’represents the principal

' r' represents the annual rate of interest expressed as a decimal.

" n' represents the number of times that the interest is compounded each year and
" ' represents the number of years that the money is invested.

Then, P=2352000,

r=8%0r (.08

n=4,
1=8

nr
A=P[1+£] (Compound interest equation)
L]

48
A= Eﬂﬂﬂ{l + %]

(Substitute P =2000,r =8%or 0.08,n=4and ;=§)

A=2000(1+0.02)*

(Simplify: %ﬂﬂ.ﬂz, 4-8=32)

A=2000(1.02)* (Do addition: |+0.02=1.02)

A =3769.08 (Simplify)

Therefore, the final amount in the account is about [$3769.08|.




Answer 39E.

Consider the following data

The amount invested is $5500).

Rate of interest is §.25%,

The compounded quarterly for 15 years

The objective is to determine the final amount for the given investment.
Use the formula

i
A= p(l + i] to determine the final amount where
1

" 4 represents the amount of the investment

* p’represents the principal

' r' represents the annual rate of interest expressed as a decimal.

* n' represents the number of times that the interest is compounded each year and

" t" represents the number of years that the money is invested.

Then, P =385500.
r=1525%0r 0.0525.
n=12,
t=135

nt
A:P[1+£] (Compound interest equation)
M

1215
A= SSQD[I + G'{}SESJ

(Substitute the values of * p'" p’'," n'and’ 1 ‘,compound interest equation)

A=5500(1+0.004375)"

(Multiply- 12-15=180)
A=5500(1.004375)"*
(Do addition)

A=12067.67 (Simplity)

Therefore, the final amount in the account is about [$12067.68|.




Answer 40E.

Consider the following data

The amount invested is $15,000

Rate of interest is 7 5%,

The Compounded interest calculated monthly for 25years.

The objective is to determine the final amount for the given investment.

Use the formula
n
,fzp[l.,.ﬂ] to determine the final amount where.
7
' 4’ represents the amount of the investment
* p’ represents the principal
‘' represents the annual rate of interest expressed as a decimal.
' n’ represents the number of times that the interest is compounded each year and

‘' represents the number of years that the money is invested.

Then,

P =515,000,
r=7.5%o0r0.075,
n=12,
=25

Ml
A=PP+£]
H

12.25
A=15, [}[}[}(1 + U.D?S] (Compound interest equation)

300
Azli[}ﬂ[}[u%] (Mutiply)

A=15,000(1.00625)™" (Do addition)

A=97243.21 (Simplify)

Therefore, the final amount in the account is about (§97243.21|-




Answer 41E.

Consider the following data

The amount invested is $500.
Rate of interest is 9 759,
Compounded daily for 4( years

The objective is to determine the final amount for the given investment.

Use the formula

m

A=P[1+£] to determine the final amount where
H

* 4 represents the amount of the investement

‘ p'represents the principal

' r' represents the annual rate of interest expressed as a decimal.

" n' represents the number of times that the interest is compounded each year and

‘' represents the number of years that the money is invested.

Then, P=3500.
r=9.75% or 0.0975.
n =365

=40

i
A=P[1+£] (Compound interest equation)
n

0.0975 ]‘"""5”““‘
365

(Substitute the values of * p'" »',' n'and’ ¢ ' compound interest equation)

A= 24688.36 (Simpliry)

Therefore, the final amount for the given investment is [$24688.36/-

A’=SDD(1+




Answer 42E.

Consider a, =2,

n=35,
r=2
The objective is to find nth term of given geometric sequence.

The nth term @, 0f a geometric by

_ =1
a, =a

Here p =35, so the objective is to find 5th term of geometric sequence.

a. = al,-”‘—' {Formula for the nth term of a geometric sequence)

"
= as = [2}(2]“’" (Replace g, =2,n=5,r=2)
=i, as =(g][2}4 (Do subtraction: 5—]=4)
=  a;=(2)(16) (Evaluate exponent: 2% _|g)
= as =32 (Multiply: (2)(16)=32)
Therefore, the 5th term of the geometric sequence is [32].
Answer 43E.

Consider a; =7,

n=4,
2

r=—
3

The objective is to find nth term of given geometric sequence.

The nth term @, of a geometric sequence with the first term g, and common ratio ris given
by

a, =ar"’

Here j,=4. so the objective is to find 4th term of geometric sequence.

a, =al,-"" (Formula for the nth term of a geometric sequence)

£ 2! )
> a=()3] Gepae q=rm=ar=d)
r’z 3
= a4:(?] _] (Do subtraction: 4-1=3)
3
= a —[T}rij (Evaluate exponent: E ]_ 8 )
! \ 27 \3) 27
56 56
(Multiply: (7
= 4T ( }[2?] 27

Therefore, the 4th term of the geometric sequence is E .




Answer 44E.
Consider a, =243,

n=>5,

—1
y=—

3

The objective is to find nth term of given geometric sequence.
The nth term g, 0f @ geometric sequence with the first term @, and common ratio ris given
by
a, = ar"’
Here p =35, so the objective is to find 5th term of geometric sequence.

a, = al,-"‘—' (Formula for the nth term of a geometric sequence)

- 5=1
= a =[243) _—I (Replace g, =243,n=35,r =_l]|
5 3 =

4
= as:[g.u,)f_lj (Do subtraction: 5—1=4)
L 3

i

= ag=(243

o

I -1
_] (Evaluate exponent: [_] =—)
L 81 3 81

= as =3 (Simplify)

Therefore, the 5th term of the geometric sequence is _



Answer 45E.

Consider the geometric sequence 5,-,20.
The objective is to find the geometric mean in the given sequence.

Missing term between two nonconsecutive terms in a geometric sequence is called geometric
mean.

The nth term g, or a geometric sequence with the first term g, and common ratio ris given
by
a,=ar"
Use the formula for the nth term of a geometric sequence to find a geometric mean.
In the given sequence
a; =5and
ay =20.
Tofind a,, firstfind ».

a, =a,r"‘1 (Formula for the nth term of a geometric sequence)

— a,=ar ' (Replace nby 3)

= 20={5](r2) (Replace a; =5and ay =20)
— 4 = (Divide both sides by 5)

= +2 =y (Take square root of each side)

If ;-=2.the geometric mean is

(2)(5)=10

If »=-2.the geometric mean is

(-2)(5)=-10.

Therefore, the geometric mean is .



Answer 46E.

Consider the geometric sequence —-12,—-,-48.
The objective is to find the geometric mean in the given sequence.

Missing term between two nonconsecutive terms in a geometric sequence is called geometric
mean.

The nth term g, or a geometric sequence with the first term g, and common ratio ris given
by

a, =ar™
Use the formula for the nth term of a geometric sequence to find a geometric mean.
In the given sequence

a, =-12and

ay =—48.

Tofind a,, firstfind ».

a, = glr"_l (Formula for the nth term of a geometric sequence)
=  ay=ap>" (Replace nby 3)

= —48 =(-12)r" (Replace a; =—12 and a; =—48)

— 4 =+ (Divide both sides by -12)

= +2 = r (Take square root of each side)

If =2,the geometric mean is
(-12)(2)=-24

If ;=-2,the geometric mean is
(-12)(-2)=24.

Therefore, the geometric mean is |(+24].



Answer 47E.

Consider the geometric sequence |, _,i.

The objective is to find the geometric mean in the given sequence.

Missing term between two nonconsecutive terms in a geometric sequence is called geometric
mean.

The nth term g, or a geometric sequence with the first term g, and common ratio ris given
by

a, = ar"™’
Use the formula for the nth term of a geometric sequence to find a geometric mean.
In the given sequence

a; =1 and

I
ay=—-

4
Tofind a,, firstfind r.

a, = a,r"_z (Formula for the nth term of a geometric sequence)
=  a,=ar " (Repace nby 3)

= ={l]r1 (Replace @ =1and g, =%}

Lo | —

— +— =y (Take square root of each side)

1
2

If p= l the geometric mean is
74

ol

If p= _l__ the geometric mean is
2

o2

Therefore, the geometric mean is |+

ra | —
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