Chapter 4 Matrices and Determinants

Ex 4.2
Answer le.

The graph of a quadratic function of the form y =alx — Ez}g + k& has its vertex at (&, &) We
can easily 1dentify the vertex of a graph if ts equation 13 1n this form

Thus, a quadratic function in the form vy =aix — Ez]z + k15 in vertex form.

Answer 1gp.

STEP 1 The graph of a quadratic function in vertex form y =a(x — Ez}z + & has its
vertex at (&, &) and x = % as the axis of symmetry.
In order to graph the given function, first we have to 1identify the
constants.
On comparing the given equation with the vertex form, we find that e =1,
h=-2,and k= -3 Thus, the vertex 1z (&, &) = (=2, —2) and the axiz of
symmetry 15 x = —2.
since @ > 0, the parabola opens up.

STEFP 2 Plot the vertex (-2, —3) on a coordinate plane and draw the axis of

symmetry x =—2.
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STEP 3 Ewvaluate the function for two values of x.
x=0 y={0+2"-3=1
x=1 y={1+2)"-3=5¢

Thus, (0, 17 and (1, &) are two points on the graph

Mow, plot the points (0, 1) and (1, &) and their reflections in the amis of
symmetry.
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STEP 4 Draw a parabola through the points plotted.
axis ol A ¥
AV Imetry &
X|= =2 7
(-5,6) 8 fie
3
4
: 3
y=(x+2)7-3 ;

Y eriex
(-2, %)




Answer 2e.

If a quadratic function 1s given in intercept form.
that1s y= a{x—p)(x—q)

We need to identify a as positive or negative, accordingly the given function will have

minimum value or maximum value respectively.

In order to find the minimum value or maximum value as the case may be, we need to

find the coordinates of the vertex.

Because, abscissa of the vertex 1s the point of minimum value or maximum value and the

ordinate of the vertex is the minimum value or maximum value respectively.

Answer 2gp.

Consider the function

yz—(x—lf +5

It 15 need to graph the function and label the vertex and axes of symmetry.

Recall the concept that, the graph of y=a(x—h}1+kha5 vertex at (/.k) and axis of

symmetry 1s x =/ and the graph of opens up if g >0 and down if 4 < 0.

By comparing the equation y = —(x—]}: +5with y =a(x—hf +k . we get
a=-Lh=1land k=5

step-1:

The constanis are a=—1 h=1and k=5.
Because g = —1 < 0, the parabola opens down

atep-2:
Plot the vertex (/.k)=(1.5) and draw the axis of symmetry
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Step-3:
Evaluate the function for two values of x.
x=0: y=—(0-1)+5
=—1+5
=4
x=2: y=—(2-1)+5
=—1+5
=4

Plot the points (0.4) and (2,4) on the graph.

--------- 'élh-ll_--_-_--_' -:-
vertex I
5 & (L5) i
---------- R T, - e RS S
(0.4) i
__________ ;' NESEPORR B R: OU SN SO ORI
axis afsyn‘lmetﬁ' .
__________ 7% T I <) JE O SR (- R
1 i
i x
1 0 2 3 4 5 6
.......... 1. [ | | L rE S S ) o S -y . S S
Answer 3e.
STEFP 1 The graph of a quadratic function in vertex form y = a(x —Ez)z + & has itz

vertex at (%, k&) and x = % az the axiz of symmetry.

In order to graph the given function, first we have to 1identify the
constants.

On cotmparing the given equation with the vertex form, we find thate =1,
=3 and k=10 Thus, the vertex 1z (4, &) = (3, 0) and the axis of
symmetry1sx =3

mince @ > 0, the parabola opens up.



STEP 2 Flot the vertex (3, ) on a coordinate plane and draw the axs of symmetry
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STEP 3 Ewaluate the function for two walues of x.

x=4 y={4-3)"=1
x=5 y={5-3"=4

Thus, (4, 11 and (5, 4) are two points on the graph

How, plotthe points (4, 1) and (5, 4) and their reflections in the axis of

sytntmnetry.
-‘L_I‘ axis of
7 SVInIelry
a x=3
i 1,4
JO8 L L6
3
2
1} (25 1) e (4. 1)
(3, Myvertex
B -
-3—2—1?12:3455?'53.1'
-2
-3
-4
-5
Y




STEP 4 Draw a parabola through the points plotted.
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Answer 3gp.
STEP 1 The graph of a quadratic function in vertex form y=a(x — Ee}g + & has its

vertex at Ok, &) and x =% as the axiz of symmetry.

In order to graph the given function, first we have to identify the
constants.

iOn comparing the given equation with the vertex form, we find that

@ = % i2=73, and k=4 Thus, the vertex 1z (2, k) = (3, =) and the axis

of symmetry 1z x =3,
cince g = 0 the parabola opens up.

STEP 2 FPlot the vertex (3, =) on a coordinate plane and draw the axis of
symmetry x = 3.
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STEP 3 Evaluate the function for two values of x.
x=5 y= %[5—3)3—4 = -2

x=6: y=(6-3 =4 =05

[

Thus, (2, =2) and (6, 0.2) are two points on the graph

HMow, plot the points (5, =20 and (6, 0.9) and their reflections in the axis of
symmnetry.
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STEP 4 Draw a parabola through the points plotted.
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Answer 4e.

Consider the function

_jp:I:x+4)2

It 15 need to graph the function and label the vertex and axes of symmetry.

Recall the concept that, the graph of _}aza(x—h]ﬂ-l—khas vertex at (/.k) and axis of
symmetry 15 x =/ and the graph of opens up if g >0 and down if g < 0.

By comparning the equation y =(x—(—4}]: with y = a(x—h}z +k . we get

a=Lh=—4and k=0

Step-1:
The constants are a=1h=—4and k=0

Because a =1 0, the parabola opens upward.

Step-2:
Plot the vertex (h,k} =(—4, [I) and draw the axis of symmetry
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Step-3:

Evaluate the function for two values of x.

2= y:{D+4}1
=16

x=-8: y=(-8+4)
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Answer 4gp.

Suppose that an architect designs a bridge with cables that can be modeled by

e
¥ = 6500

We need to compare the graph of the above

1 2
=—(x-1400}) +27
b ?ﬂﬂﬂ(x )

(I—Hﬂﬂ)z +27 where x and y are measured in feet.

function with the graph of



The following diagram contains the graphs of the functions y= 65]GG (;u:—lﬂrl:ilf})2 +27
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Answer 5e.
STEP 1 The graph of a quadratic function in vertex form y =a(x — 53]2 + & has its

vertex at (k, &) and x = & as the axis of symmetry.

In order to graph the given function, first we have to identify the

cotstants.

On comparing the given equation with the vertex form, we find that
a=-1,4==3 and k=5 Thus, the vertex 15 (&, &) = (=3, 2 and the axis of
symmetry 15 x = —3.

cince g < 0 the parabola opens down,



STEP 2 FPlot the wertex (=3, 3) on a coordinate plane and draw the axis of
symmetry x =—3.
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STEP 3 Evwvaluate the function for two values of x.
x=0 y=-[0+3+5=-4

x=-1 y=-(-1+3+5=1

Thus, (0, =) and (-1, 1) are two points on the graph

HNow, plot the pownts (0, =) and (=1, 1) and their reflections 1n the axis of

symtmetry.
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STEP A Draw a parabola through the points plotted.
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Answer 5gp.
STEP 1 The intercept form of a quadratic function 1s y = a(x —pi(x — g), where p
; + g . :
and g are the x-intercepts and x = £ T4 {0 the asis of symimetry.

In order to graph the given function, first we have to identify the
x-intercepts.

On comparing the given equation with the intercept form, we find that
a=1,p=3 andg =" Thus, the x-intercepts occur at (3, 0) and {7, 0).
since @ = 0, the parabola opens up.

STEP 2 Now, find the coordinates of the vertex Substitute for p and ¢ 1n
x=Z ;q and evaluate.
I . o
2

substitute O for x 1n the given function and evaluate ¥

y={5-3)(5-7)

= (2)(-2)

- -4

Thus, the vertex 1z (5, =43



STEP 3 Mow, plot the wvertex and the points where the x-intercepts occur ona
coordinate plane.
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Draw a parabola through the points plotted.

axis of
SYINmelry
x5

A Y

v =intercep
(3,0

a=intereept
70 X
5 6 8 9

r=l{x—Xix-7)
Vertex
-5 (5, —4)

Answer 6e.

Consider the function
y=3(x-7) -1

By companng with the quadratic function 1n the vertex form,
y=a(x—h}1+k_

Weget a=3,h=7.k=-1

The vertex 1s (}g,ﬁ:)z (?,—1]

The axis of symmetryis x=h= x=7

If a=3 >0 the graph opens up



The following diagram contains the graph of the function y=3 {x — ?}l -1
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Answer 6gp.

Consider the function

f(x)=2(x—4)(x+1)

It 1s need to graph the function and label the vertex and axes of symmetry and
x — miercepts.

Recall the concept that, the graph of y=a(x—p)(x—g)has x— intercepts are p and g
and the axis of symmetry is halfway between (p.0) and (g.0).it has equation

x:-‘%i_ The graph of opens up if a >0 and down if a < 0.

By comparing the equation f(x)=2(x—4)(x+1)withy =a(x—p)(x—g). we get
a=2,p=4and g=-1

step-1:
Identify the x— intercepts. Because p=4and g=-—1, the x— intercepts are occur at the
points {4,[3} and {:—l,ﬂ).
Step-2:
Find the coordinates of the vertex.
L P*a
2
4-1

b |



f[%}=2[%—4)[§+1] By subsmtingz’,:%iﬂf{x]

.2
R
So the vertex is (xf(x}]z[%—%j

Step-3:
Draw a parabola through the vertex and the points where the x — intercepts occur.

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

Answer 7e.

STEP 1 The graph of a quadratic function in vertex form y =a(x — 53}2 + & has its
vertex at Ok, &) and x =k as the axiz of symmetry.

In order to graph the given function, first we have to identify the
constants.

On comparing the given equation with the vertex form, we find that
a=-4 h=2 and k=4 Thus, the vertex 1z (k, &) = (2, 4) and the axis of
symmetry 15 x = 2.

cince a < 0 the parabola opens down,



STEP 2 FPlotthe vertex (2, 4) on a coordinate plane and draw the axis of symmetry
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STEP 3 Evaluate the function for two values of x.
r=3 y=-4(3-2)"+4=0

x=4 y=-44-27+4=-12

Thus, (3, 0 and 4, —12) are two points on the graph

How, plot the points (3, 00 and (4, —12) and their reflections in the axis of
symimetry.
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STEP A Draw a parabola through the points plotted.
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Answer 7gp.
STEP 1 The intercept form of a quadratic function 15 vy =alx —p)(x —g), where p
) + g . )
and ¢ are the x-intercepts and x = i : ? is the axis of SYMmmetry.

In order to graph the given function, first we have to 1dentify the x-

interc epts.

On comparing the given equation with the intercept form, we find that
a=-1,p=-1, and ¢ =5 Thus, the x-intercepts occur at (-1, 00 and {5, 0},
since @ < 0, the parabola opens down,

STEFP 2 Mow, find the coordinates of the wertex Substitute for p and ¢ 1n
x =% ik and evaluate.
y = -1+35 _ 5
2

substitute 2 for xin the given function and evaluate v
¥ = —(2+1)(2-5)

= -(3)(-3)

=9

Thus, the vertex 13 (2, 9.



STEFP 3 Mow, plot the wertex and the points where the x-intercepts occur on a
coordinate plane.
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Draw a parabola through the points plotted.
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Answer 8e.
Consider the function
y=2(x+1)" =3
By comparing with the quadratic function 1n the vertex form,
Y= a(x—h}z +k.

Weget a=2h=—1k=-73

The vertex is (hk)= (-1.-3)

The axis of symmetryi1s x=h=x=-1
Here =2 > ( so the graph opens up



The following diagram contains the graph of the function y= 2(1’ —I—l:i2 —3
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Answer 8gp.

Suppose that, the path of a football can be modeled by the function
y=—"0.025x(x-50)
Where x 1s the honizontal distance (in vards) and y 1s the corresponding height (in

yards).
Here 1t 15 need to find the maximum height of the foo ball.

To find the maximum height of the foot ball, we need to calculate the coordinate of the
Vertex.

On rewriting the given function, we have

y= —0_025(1:—!]](:—5{})

By comparing the equation y =-0.025(x —D}(x—ﬁﬂ) with y = a{x—p}{x—g}, we get
a=—0.025 p=0and g=>50

Identify the x— intercepts. Because p=0and g =50, the x— intercepts are occur at the
points (0,0) and (50,0).



p+q

The axis of symmetry is halfway between ( p,0) and (g,0) has equation x = S

+
x:u

»(25)=-0025(25-0)(25-50) By substuting x = 25in y
=—0.025(25)(-25)
=0.025(625)

=15625
So the vertex 1s (x,_}‘] ={25,15.525]

since, v coordinate of the vertex represents the maximum height of the football,
therefore, the maximum height 15 15625 vards

Answer 9e.

STEP 1

STEP 3

The graph of a quadratic function in vertex form y = a(x — Ez]z + i has itz
vertex at Ok, &) and x =% as the axis of symmetry.

In order to graph the given function, first we have to dentify the

cotistants.

On comparing the given equation with the vertex form, we find that
a=-2 k=1, and k =-5 Thus, the vertex 1z (k, £) = (1, =2} and the axis of
symmetry 15 x = 1.

since a <0, the parabola opens down

Evaluate the function for tweo wvalues of x.
x=2 y=-2(2-1'-5= -7
x=3 y=-2(3-1Y-5=-13

Thus, (2, =7 and (3, =13 are two points on the graph



How, plotthe points (2, =7 and (3, =13} and their reflections in the azis of
symmetry.
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STEP 4 Draw a parabola through the points plotted.
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Answer 9gp.
Lpply the FOIL method and multiply.

y = =[x(x) + x(=7) +(=2)(x) + (-2)(-7)]

= —li:J':2 - Tx - 2x+14:l

Combine the like terms.

—(x* - 7x— 2z +14)

—[xﬁ +(-7-2)x+ 14]
—[2 + (-9 x+14]

= —[x" - 9x +14]
Lpply the distributive property.
—(x" - 9x +14) = -1{x* - 9x +14)

(1(x*) + (-1 (=9x) +(-1)(14)

—x 4+9x-14

Thus, the given function can be written 1n standard form as
y=-x*+9%-14,

Answer 10e.
Consider the function

y:—il:x+2}1 +1

By comparing with the quadratic function in the vertex form,
y=a{x—hj}1+k_

We get az—i,k =-2k=1

The vertex 1 (h,ﬂr)= {—2,1)

The axis of symmetry is x=h= -2

Here a= —i < 0 so the graph opens down



The following diagram contains the graph of the function y = —i {x +2 }1 +1
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Answer 10gp.

Write the following quadratic function 1s standard form.
y=—4(x-1)(x+3)
In the quadratic function, we need to multiply expressions x—land x+3.

To do this, we use FOIL method that 1s add the products of the First terms, the Outer
terms, the Inner terms_ and the Last terms.

F O I L
(x=1)(x+3)=x +3x+(—x )+(-3)

=x +3x—x-3
Now,
y=—4(x—-1)(x+3) Write oniginal function
=—4(x" +3x-x—-3) Multiply using FOIL
=—4(x" +2x-3) Combine the like terms

=—A4x? —8x+12 Distributive property



Answer l1lle.
STEP §

STEP 2

STEP 3

The graph of a quadratic function in vertex form y =a(x — Ez)z + I has its
vertex at (&, £) and x = & as the axis of symmetry.

In order to graph the given function, first we have to identify the
constants.
On comparing the given equation with the vertex form, we find that

a = % =3 and £ =2 Thus, the vertex 15 (4, &) = (3, 2) and the axis of

symmetry 15 x = 3.
since @ = 0, the parabola opens up.

Plot the vertex (3, 2) on a coordinate plane and draw the axis of symmetry
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Evaluate the function for two values of x.

1

x =4 y=5[4—3)2+2= 2.5
x =5 y:%(5—3)2+2=4

Thus, (4, 2.5) and (5, 4) are two points on the graph



)

Mow, plot the points (4
symmetry.

2.5 and (5, 4) and their reflections in the axis of
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STEP 4 Draw a parabola through the points plotted.
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Answer 11gp.

Lpply the FOIL method and multiply.
F(x) = 2[x(x) + x(4) + (5)(x) + (5)(4) ]

= z(xf* + 4x + 2x+20]

iCombine the like terms.
2(x +4x+2x +20) = 2[ 2 +(4+2)x+ 20 ]

= z(f +6x + 20)

Lpply the distributive property.
2(x* +6x+20) = 2(x*) +2(6x) + 2({20)
= 2x 4+ 12x + 40

Thus, the given function can be written 1n standard form as

fix) =22 + 12x +40.

Answer 12e.

Consider the function
y=3(x+2)" -5

By companng with the quadratic function 1n the vertex form,
¥= .|:;r{x—:f‘a:}1 +E.

Weget a=3 h=-2k=-5

The vertex is (h,ﬁc} = (—2, —5}

Therefore the answer 1s optmn {Bj



Answer 12gp.

Write the following quadratic function 1s standard form.
y=—T(x—6)(x+1)

In the quadratic function, we need to multiply expressions x—6and x+1.
To do this, we use FOIL method that is add the products of the First terms, the Outer

terms._ the Inner terms, and the Last terms.
F O I

. - ., 3 | o -
[x=6x+]l|=x<+x+|—6x |+

—x' +x—6x—6
Now,
y=—T(x—6)(x+1) Write original function
=—7(x* +x—6x—6) Multiply using FOIL
=—?[;,_-;2 —53.:—6} Combine the like terms
=—7x" +35x+42 Distributive property
Answer 13e.
STEFP 1 The intercept form of a quadratic function 15 y = aix —pi(x —¢), where p
and ¢ are the x-intercepts and x = k' 1z the axis of symmetry.

In order to graph the given function, first we have to identify the
x-intercepts.

On comparing the given equation with the intercept form, we find that
a=1,p=-3, and g =3 Thus, the x-intercepts occur at (=3, 0) and (3, 0},
mince @ = 0, the parabola opens up.

STEP 2 Then, find the coordinates of the vertex Substitute for p and ¢ 1n
=2 ik and evaluate,
o 343 _ g
2

substitute O for x in the given function and evaluate v

y = [(0+3(0-3)

- (3)(-3)

= -9

Thus, the vertex 1z (0, =%



STEP 2 MNow, plot the wertex and the points where the x-intercepts occur on a
coordinate plane.

(3,00 _ (3,0)
6 5 -4 -3 -2 1 1 2 3 4 5 6x

YV Eriex
(D, —9)

&
21F
1
| (-3, 0) ! =E3‘ 1))
-5 -5 -4 -3 -2 -1 1 2 3 4 5§ Bx
- axis of
2 [symmetry
xi=1
-3
-4
-5
5
-f
-
vertex
-He (0, =9)
=10




Draw aparabola through the points plotted.

F=(x+3){x—3)

¥V eriex
(0, -9

Answer 13gp.
Eewrite (x + 5]2.
y==3x+oix+-1
Lpply the FOIL method and multiply.
“3{x+5)(x+5 -1 ==3[x(x)+z(5)+5{x)+5(5) ] - 1
= —3[x"+5r+5x +25) - 1

Combine the like terms.

—3(f+5x+5x+ 25)—1

—3[A+(5+5)x+25]-1

—3(;:24-10;:4-25:] 1

Apply the distributive property.
—3(# +10x+ 25) — 1 = (=3){#") + (-3)(10x) + (-3){25) - 1
= -3 -30x-75-1

Combine the like terms.

—3xt - 30x-T5-1= 32" - 30x+ (=75 -1
= —3x" - 30x - 76

Thus, the given function can be written 1n standard form as

y==3x% = 30x — 6.



Answer 14e.

Consider the function
y=(x+1)(x-3)

By companng with the quadratic function 1n the intercept form,
yv=a(x—p)(x—g).

Weget a=Lp=—1g=3

The x-intercepts are p and g . thatis —1 and 3

Thus the x-intercepts occur at the points ( p,0).(4.0),

That is |(—1.0) and(3.0).

The coordinate of the vertex

2
=143
S22
=1
Substitute x=1 1n y=(x+1)(x—-3)

»=(1+1)(1-3)
=(2)(-2)

—4

So, the vertex 1s {1, —4).

And

The axis of symmetry 1s x:p_;-g =>|_x:l_

Herea=1 0, the graph opens up
Now draw a parabola through the vertex and the points where the x-intercepts occur.

The following diagram contains the graph of the function y=(x+1)(x—3)

1
it 2

B " I - U | B = (= R = R = R e |

”l“ I
=
—

e oda I ok

.
= o



Answer 14gp.

Write the following quadratic function 1s standard form.

g(x)=6(x—4) 10

g(x)=6(x—4)(x—4)-10

In the quadratic function, we need to multiply expressions x—4and x—4.

To do this, we use FOIL method that 15 add the products of the First terms, the Outer
terms, the Inner terms. and the [ast terms.

F L) I L
(x—4 ':;'1‘—4‘:':".} +{—4x)+(—4x)+16

=x'—4x—4x+16

Now,
g(x)=6(x—4)(x—4)-10

=6(x’ —4x—4x+16)-10  Multiply using FOIL

=6(x" —8x+16)-10 Combine the like terms
—=6x" —48x+96—10 Dhstributive property
=6x" —48x +86 Combine the like terms

50, the required standard form 1s g{x) = |6x? —48x+ 86

Answer 15e.

STEP 1 The intercept form of a quadratic function 15 v =a(x —p){x —g), where p

: + g . :
and g are the x-intercepts and x = £ 79 s the axis of symmetry.

In order to graph the given function, first we have to 1dentify the x-
intercepts.

On comparing the given equation with the intercept form, we find that
@ =23, p=—2,and g =—6. Thus, the x-intercepts occur at (—2, 1) and
(—6, 0. Since @ = 0, the parabola opens up.

STEP 2 Then, find the coordinates of the vertex Substitute for p and ¢ 1n
x=Z ik and evaluate.
-2+ [
_2e(e) _
2

substitute —4 for x in the given function and evaluate y.

¥ =3[-4+2)(-4+6)

= 3(-2)(2)

= -12

Thus, the vertex 1z (=4, —12).



STEP 3 Mow, plot the wertex and the points where the x-intercepts occur on a
coordinate plane.

A

al¥

2
6,00 (2,0

16 -14 -12 <10 -8 -6 -4 -2 2 4 x
-

veriex e -12
(-4, -12)

4 }
2
i =2
(-6, 1) I { 1=H'I =
-6 -14 12 10 -8 -6 -4 -2 2 4 x
-2
o
-6
-8
vertex i
{-"':."1} & o Er
axis of -4
symimetry .
x == A8
Y




Draw a parabola through the points plotted.

',
4 }
2
2 =2
(=6, 0) (-2, -
-16 -14 -12 -10 -8 T f e
-2
-4
-
ye3(x+ 2)(x + 6)
-8
ViErtex 0
{4, -12) -12
axis of i
Syl ry -
v 16
Y

Answer 15gp.
Eewrite (x + 2}2.
fxi=-x+2x+2)+4

Apply the FOIL method and multiply.
—(x+2)(x+2)+4 = —[z{x) +x(2) + 2(x) + 2(2) ] + 4

—(F+2x+2x+4)+4

Combine the like terms.
—(F+2x+2x+4)+4

—[F+(2+2)x+4]+4
= —[x*+4x +4)+4

Lpply the distributive property and simplify
—(FHdx+4)+4 = -2 -dx-4+4
= —x° - 4x

Thus, the given function can be written 10 standard form as

Ax) =% —dx



Answer 16e.

Consider the function
£(x)=2(x-5)(x-1)

By companng with the quadratic function 1n the mtercept form,
Y= a{x—p][x—g)_

Weget a=2,p=5.g=1

The x-intercepts are p and g . thatis > and 1

Thus the x-intercepts occur at the points { P. ﬂ} ) [g,[}),

That is|(5,0) and(1,0).

The coordinate of the vertex

=8
Substitute x=3 in f(x)=2(x—5)(x-1)

y=2(3-5)(3-1)
=2(-2)(2)

-8

So, the vertex 1s (3,—8}.

And

The axis of symmetry 1s x = p—f = |x=3]|

Herea =2 >0, so the graph opens up
Now draw a parabola through the vertex and the points where the x-intercepts occur.



The following diagram contains the graph of the function f(x)=2(x—5)(x-1)

1

=

i D= B N ¢ IR = r U [ = T =

=

P T T S T T

i d 4 dn b o L

2
=

Answer 16gp.

Write the following quadratic function 1s standard form.

y=2(x-3) +9

y=2(x—3)(x—3)+9  Rewrite (x—3)’
In the quadratic function, we need to multiply expressions x—3and x—3.
To do this, we use FOIL method that 15 add the products of the First terms, the Outer
terms, the Inner terms, and the Last terms.

F O I L
(x=3)x=3 =07 +(-3x)+(-3x)+9
=x’—3x—3x+9



Now,

y=2(x-3)(x—3)+9
= E(xz —3x—3x+ 9) +9 Multiply using FOIL

— E[xz —bx +9j +9 Combine the like terms
=2x* —12x+18+49 Distributive property
=2x% —12x+27 C'ombine the like terms

So, the required standard form is y=|2x" —12x+27

Answer 17e.

STEP 1

STEP 2

The intercept form of a quadratic function 15 v =a(x —p){x —g), where p

: +
and g are the x-intercepts and x = .

1z the axis of symmetry.

In order to graph the given function, first we have to 1dentify the x-
intercepts.

On comparing the given equation with the intercept form, we find that
a=-1,p=4, and ¢ =—6. Thus, the x-intercepts cccur at (4, 0) and
(—6, 0. Since @ <0, the parabola opens down

Then, find the coordinates of the vertex Substitute for p and ¢ 1n

>l — Bty and evaluate.
4+ -6
o= [ ):—1
2

substitute —4 for x 10 the given function and evaluate ¥

y = —[~1-4)(-1+6)

= -(=3)(5)

= 25

Thus, the vertex 1z (-1, 257



STEP 3
coordinate plane.

VErtex 340
{-1,25)

(=6, 0)

How, plot the vertex and the points where the x-intercepts occur on a

4n‘P
35

875
20
15
10

5

76 -5 4 3 -2 1 1
5

=10

Draw the axis of symmetry x =—1 on the same coordinate plane.

axis of *'_F

symineliy| 40
x|= =]
35
VErtex | 30
(-1, 25) 455
20
15
10

5
_ (6, 0)

(4. 0 2

7 € 5 4 3 2 -
5

i

2 3 4 5



Draw a parabola through the points plotted.

axis of
symmetry| 401 F
x|= =l

vertex | ag

(-2, 25) yE=(x=4)(x+6)

T 6 -4 -3 -2 -

Answer 18e.

Consider the function
g(x)=—4(x+3)(x+7)

By comparing with the quadratic function in the intercept form,
y=a(x—p)(x—q).

Weget a=—d. p=—3.g=-7

The x-intercepts are p and ¢ _ thatis —3 and —7

Thus the x-intercepts occur at the ponts ( p.0),(g.0).

That is [(—3.0) and (—7.0).

The coordinate of the vertex

substitute x=-5 1n g(x}=—4{x+3}(x+?)

y=—4(-5+3)(-5+7)
=~4(2)(2)
=16
So, the veriex 1s {—5, 16}
And

: i + 5
The axis of symmetry 15 x=p—2q;‘& x=—3|

Here @ = —4 < 0, so the graph opens down
Now draw a parabola through the vertex and the points where the x-intercepts occur.



The following diagram contains the graph of the function g(x)=—4(x+3)(x+7)

(-5.16) o1

Answer 19e.

STEP 1

The intercept form of a quadratic function 15 v =a(x —pi(x —g), where p

. + g . ;
and ¢ are the x-intercepts and x = P 79 s the axis of SYMmetry.

In order to graph the given function, first we have to wdentify the x-
intercepts.

On comparing the given equation with the intercept form, we find that
a=1,p=-1, and g =—2. Thus, the x-ntercepts occur at (-1, 0) and
(—2, . Since @ = 0, the parabola opens up.



STEP 2

STEP 3

Then, find the coordinates of the vertex Substitute for p and ¢ 1n

+
x = Frd and evaluate.

el o) B
2

substitute —1.0 for x 1in the given function and evaluate ».

¥ = 15+ 1)(-15+2)
= (~0.5)({0.5)
= -0.25

Thus, the vertex 1z (—1.2, 0.25).

How, plot the vertex and the points where the x-intercepts occur on a
coordinate plane.

41j_

3

Z

1

e =1. 1)
] 2.0 » ( - ) -
=4 -3 -4 & -1 1 2 X
veriex
(=1.5, -0.25) 1
-Z
Y



Diraw the axis of symmetry x = =15 on the same coordinate plane.

axis of L
symumetry 4
x=-15

3
2
1

L -1, 0)

s 2,0 |CL
4 =3 -7 & =1 2Xx
yertex
(=1.5, -00.25) 1
-2
r

Draw a parabola through the points plotted.

axis of
SVINMerry
xr=-15

5 yeEix+1x+ 1)
1
(-2, ) (-1,4)
- -
-4 B 2 X
viertex
(=1.5,-0.25)
=1
-2




Answer 20e.

Consider the function
f(x]=—2[1—3](x+4}

By companng with the quadratic function in the mtercept form,
yza{x—p][x—g)_

Weget a=-2,p=3.g=-4

The x-intercepts are p and g . thatis 3 and —4

Thus the x-intercepts occur at the points ( p.0).(g.0).

That 15 |(3.0) and(—4.0).

The coordinate of the vertex

Ptq

Substitute x = _21 in f(x)=-2(x-3)(x+4)

o3
(1]
(23
@

So, the vertex 1s

: : + 1
The axis of symmetry 15 x:%:};: ——|

Here a =—2 < 0, so the graph opens down
Now draw a parabola through the vertex and the points where the x-intercepts occur.



The following diagram contains the graph of the function f(x)=-2(x-3)(x+4)

(_1 49 4
2 2,J

A"

(-4,0)

(3,0) 5

0959-B58-757 G556 555450 153-252-151 0

Answer 21e.

STEP 1

5
L

15115225 X154 45555665 775 BR599570

The intercept form of a quadratic function 15 y = aix —pl(x — g), where p

. + g . .
and ¢ are the x-intercepts and x = 79 iothe axis of SVIInetry.

In order to graph the given function, first we have to identify the
x-intercepts.

On comparing the given equation with the intercept form, we find that
a=4,p="7, and £ =-2. Thus, the x-intercepts occur at (2, 0) and

(=2, M. Since @ = 0, the parabola opens up.



STEP 2 Then, find the coordinates of the vertex Substitute forp and ¢ 1n

= p+g and evaluate.
T+ (-2

substitute 2.5 for x 1o the given function and evaluate »
¥y = 4(2.5 - ?)[2.5 + 2)

4(—4.5) (4.5)

-81

Thus, the vertex 1z (2.5, —81).

STEP 2 Now, plot the vertex and the points where the x-intercepts occur on a
coordinate plane.

ikJ.
| (7.0)
1 234567 8 9 10x

(-2, )
~ealf-
5 4 .3

1
i
k.

-30

42

66

.78 vertex
® (2.5, -81)

80




Draw the axis of symmetry x = 2.5 on the same coordinate plane.

by
(<3, 0} . _ (7,0}
ﬁ-¢-3~2-1_ﬁ 1 2|3 4 567 8 9 10x
axis- ol
sVImetry
3 =33
30
-
-54
L)
78 vertex
* (1.5, -81)
-5
Y

Draw a parabola through the points plotted.

L,

407, 0)
a 9 1|:I:..':'h

1 213 4 5 8

axis of
SVimerny
x =25

e Y=4E=DE D
78 VErtex
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Answer 22e.

Consider the function
y=—(x—6)(x+4)

By companng with the quadratic function 1n the intercept fonm,
v=a(x—p)(x—g).

Weget a=—1.p=6.g=—4

The x-intercepts are p and g . thatis 6 and —4

The coordinate of the vertex

Substitute x=1 in y=—(x—6)(x+4}

y=—(1-6)(1+4)

=—(-5)(5)
=25

Thus,

The vertex 1s (1,25]

Therefore the answer 1s ﬁmﬂ :Aﬂ

Answer 23e.

The x-intercepts of the graph of a quadratic function in the formy =alx —p)x —g) are p
and ¢

On comparing the given function with the intercept form, we getp =2 and g =3 Thus,
the x-intercepts of the function are 2 and =3, The error 15 that the signs have been
interchanged.



Answer 24e.

Consider the function
y=(x+4)(x+3)
Need to write the following quadratic function 1s standard form.
In the quadratic function, we need to multiply expressions [x + 4} and (x +3).

To do this, we use FOIL method that 1s add the products of the First terms, the Outer
terms, the Inner terms, and the Last terms.

F 0 I L

y=x"4+3x+4x+12
Combine like terms

y=x'+Tx+12
Therefore

y=|x"+Tx+12].

Answer 25e.

Lpply the FOIL method and multiply.
y = x(x)+x(3) + (3] (x) + (-5)(3)
=5 +3x-5x-15
Combine the like terms.
X 43r-5x-15=x+(3-5)x-15
=z +(-2)x - 15
= x*-2x-15

Thus, the given function can be written in standard form as

y=x%-2x—15.

Answer 26e.

Consider the quadratic function
h(x)=4(x+1)(x—6)
We need to write the given quadratic function 1s standard form.

h(x)=4(x+1)(x—6) Write original function.
h(x)=4(x'—6x+x—6)  Multiply using FOIL
h(x]:ﬂl[:xl—ix—ﬁ] Combine like terms.
h(x)=4x"-20x-24 Distributive property

Therefore, the standard form of the given quadratic function h(x} = 4{x+ l)[x— ﬁ) 15
h(x)=4x"—20x-24].




Answer 27e.

Lpply the FOIL method and multiply.
y = =3[ x(x)+x(-4) + (-2)(x) + (-2)(-4) ]

= —3(;:2 —4x - 2x+8)

Combine the lilte terms.

—s(f — 4x - 2x +3)

=3[ 2 (4 - 2)x + 8]

=3[ 2" + (-6)x + 8]
= -3[x" - 62+ 8]

Lpply the distributive property.
-3(# - 6x+8) = (-3)(x%) + (-3){-6x) +(-3)(8)
= -3z +18x - 24

Thus, the simplified form of the given function 1s
y==3x%+ 18 — 24,

Answer 28e.
Consider the quadratic function
F(x)=(x+5)" -2

We need to write the given quadratic function 1s standard form.

Flx)=(x+5) -2 Write original function.
F(x)=(x+5)(x+5)-2 Rewrite (x+5) .
f(x)=(x"+5x+5x+25)-2 Multiply using FOIL
F(x)=x"+10x+25-2 Combine like terms.
Fx)=x"+10x+23 Simplify.

Therefore, the standard form of the given quadratic function f(x)=(x+ 5}: -2 1s

F(x)=x"+10x+23|.

Answer 29e.

Eewrite (x — 3)2.
y=x-3x-31+6

Lpply the FOIL method and multiply.
(x=3)z=-3)+6 = x(x)+z(-3)+(3)(x)+ (-3)(-3) + 6

= - 3x—3x+9+6



Combine the like terms.
#-3x-3x+9+6 = P+ [-3-3Nx+(9+6)
= - 6x+15

Thus, the given function can be written 1n standard form as
¥= x4 —6x + 15

Answer 30e.
Consider the quadratic function
glx)=—(x+ 6}1 +10
We need to write the given quadratic function 1s standard form.

g(x)=—(x+6) +10 Write original function.
g(x)=—(x+6)(x+6)+10 Rewrite (x+6) .
g(x)=—(x* +5x+ﬁx+3ﬁj+1ﬂ Multiply using FOIL
g(x)=—(x"+12x+36)+10  Combine like terms.
g(x)=—x"—12x—36+10 Distributive property
g(x)=—x"-12x-26 Simplify.

Therefore, the standard form of the given quadratic function g(x)=—(x+ 6)1 +10 1s
g{x}=—x1 —12x—-26/|.

Answer 31le.

Eewrite (x + 3]2.
yv=50(x+Sx+3-4

Apply the FOIL method and multiply.
S{x+3)(x+3)—4 = 5[x(x)+z(3)+3(x) +3(3)] - 4
= 5(x*+3x +3x+9) -4

Cotnbine the like terms.
5[x2+3x+3x+9:l — 4

5|2+ (3+3)x+9]-4
=5(x*+6x+9)-4



Apply the distributive property.
5(2+6x+9) -4 = 5(2) +5(6x) +5(9) - 4
= 5% +30x+45-4

Combine the like terms.

5S¢ 4+ 30x+45 -4 = 53° +30x + (45 - 4)
= S9x% +30x + 41

Thus, the given function can be written 1n standard form as
¥ =5x%+30x + 41,

Answer 32e.

Consider the quadratic function
Fx)=12(x-1) +4
We need to write the given quadratic function 1s standard form.

Fx)=12(x-1)" +4 Write original function.
F(x)=12(x-1)(x-1)+4 Rewrite(x—1)".
f(x)=12(x*-x-x+1)+4  Multiply using FOIL
f(x)=12(x" —2x+1)+4 Combine like terms.
fx)=12x" —24x+12+4 Distributive property
f(x)=12x" -24x+16 Simplify.

Therefore, the standard form of the given quadratic function f(x] = 12(:4:—1)2 +4 15
F(x)=12x" -24x +16|.

Answer 33e.

For finding the mimimum or mazimum walue, we have to identify the vertex of the graph
of the function.

The wertex form of a quadratic function 1z y =a(x — ka +kc, where (&, k) 15 the vertex. On
comparing the given function with the vertex form, we geta =3, 2 =3, and £y =—4 Thus,
the wertex 15 (3, =4). Since @ = 0, the graph opens up and so the function has a minimum

value.

Therefore, the minimum value of the given function 15 —4.



Answer 34e.

Consider the quadratic function
g(x)=—4(x+6) —12
Then rewrite above functionis g(x)= —4{3:—{—6}}2 —-12

By comparing with the quadratic function in the vertex form, y =a(x— h]l +ik
Weget a=—4 h=-—"6k=-12

Since a[z—*ﬂ-)-r:ﬂ,
We have the ﬁmcﬁnng[x]=—4[x+5}2—12 has a maximum value.

In order to find the maximum value, we need to calculate the coordinates of the vertex.
The vertex 15

() =(-6,-12)
Therefore, the maximum value of the given function g(x)=—4(x +6}1 -12 is )

Answer 35e.

For finding the minimum ot maximum value, we have to identify the vertex of the graph
of the function.

The vertex form of a quadratic function 1z y=a(x — Ez}z +k, where (h, &) 1z the vertex On
cotparing the given function with the vertex form, we geta = 15, 2 =25, and £ = 130,
Thus, the vertex 13 (25, 1300 Since @ = 0, the graph opens up and so the function has a

minimum walue.

The minimum or maximum value of a function 1s the y-coordinate of the vertex
Therefore, the minimum wvalue of the given function 1z 130,

Answer 36e.

Consider the quadratic function
S(x)=3(x+10)(x—-8)
Then rewrite above function is f(x)=3 {x—(—lﬂ))(x—ﬁ)

By comparing with the quadratic function in the vertex form, y = a(x— p){x — q]
Weget a=3,p=-10,g=8

Since a(=3)>0,
We have the function f'(x)=3(x+10)(x—8) has a minimum value.



In order to find the minimum value, we need to calculate the coordinates of the vertex.
The vertex 1s

{P‘"‘G _G[P—Q]IJ —1D+E -3(-10-8) }

27 4 2
(=2 M}
27 4
=(-1-3(81))
=(-1.-243)

Therefore, the minimum value of the given function f(x)= 3[x+1ﬂ}[:x—3}i5 :

Answer 37e.

For finding the minimum or maximum value, we have to identify the vertex of the graph
of the function.

L quadratic function of the form v =a(x —p)(x —g) 15 satd to be in intercept form. The
Ft+g
2

x-coordinate of the vertex of the graph of a function in this form 1z x =

COn comparing the given function with the intercept form, we geta =-1, p = 36, and
g =—18. Snce @ <0, the graph opens down and so the function has a mazimum value.

substitute forp and g in x = p_;—q and simplify.
. a6+ [—18)
2
_ 18
Sz
=9

The x-coordinate of the vertex 12 9.

The minimum or maximum value of a function 18 the y-coordinate of the vertex For
finding the y-coordinate, substitute 2 for x 1n the given function and sunplify.

—(9 - 36)(9 + 18)

—(-27n)(27)

= 725

Therefore, the maximum walue of the given function 15 729,



Answer 38e.

Consider the quadratic function
y=-12x(x-9)
Then rewrite above function is y =—12(x—0)(x—9)

By comparing with the quadratic function in the vertex form, y = a{x— p}{x —q)
Weget a=—-12,p=0,4=9

Since a(=-12)<0.
We have the function y =—12x(x—9) has a maximum value.

In order to find the maximum value, we need to calculate the coordinates of the vertex.
The vertex 1s

{p+q —a(p—qf}:fnw —(—12}(:}-9)*]
> T 4 2 5
e
(9 12{31}}
27 4
.
. 3,3(31}]
2
‘
_ 3,243}
(2

Therefore, the maximum value of the given function y=—12x(x —9) 18 )

Answer 39e.

For finding the minimum or mazimum walue, we hawve to identify the vertex of the graph
of the function

& quadratic function of the form y=alx —pi(x —¢) 1z said to be in intercept form. The
rPtag
2

x-coordinate of the vertex of the graph of a function in this form 15 x =

On comparing the given function with the intercept form, we geta =5, p =0, and
g =—15 Zince @ = 0, the graph opens up and so the function has a minimum value.



. . + : .
substitute forpand g in x = % and sunplify.

0 +(-15)
2
15

2
= =75

The x-coordinate of the vertex 15 —7.5.

The minimum or maximum value of a function 15 the y-coordinate of the vertex For
finding the y-coordinate, substitute —7.5 for x in the given function and simplify.

y = 8(-7.5)(-7.5 +15)
8(~7.5)(7.5)
—450

Therefore, the minimum value of the given function 15 —450.

Answer 40e.

Consider the quadratic function

y=2(x-3)(x—6)
By comparing with the quadratic function in the vertex form, y=a(x—p)(x—g)
Weget a=2p=3,4=6

Since a{:l]}ﬂ,
We have the function y =2(x—3)(x—6) has a minimum value.

In order to find the mimimum value, we need to calculate the coordinates of the vertex.
The vertex 15

p+g —a p q) \_ 3+6 —2{3—5}2
2 J_k 2 4
(9 —2(9}]
(27 4
(9 9
_RE’_E}

Therefore, the minimum value of the given function y =2(x—3)(x—6)is|——|.




Answer 41e.

For finding the minimum or mazimurm value, we have to identify the wertex of the graph
of the function

& quadratic function of the form vy =alx —piix —g) 15 said to be in intercept form. The

. i : . . +
x-coordinate of the vertex of the graph of a function in this form 1z x = 4 > .

On comparing the given function with the intercept form, we geta=-5,p =-9, and
g =4 Since @ <0, the graph opens down and so the function has a maximum value.

. ) + : s
substitute forp and g 1n x = % and simplify.

—9+4

The x-coordinate of the vertex 12 —2.5.

The minimum of maximum value of a function 1s the y-coordinate of the vertex For
finding the y-coordinate, substitute —2.5 for x in the given function and simplify.

g(-25) = —5(-25+ 9)(-25 - 4)
= -5(6.5)(-6.5)
= 211.25

Therefore, the maximum value of the given function 15 211,25,



Answer 42e.
Consider the function

y=a(x—h) +k Where a=Lh=3k=-2
Substitute a=1_ k=3 k=-2 in the original equation
¥= n(x—.h}z +k.0et

_]rz{x—ﬂ}: -2

Use T1-83(graphing) calculator:

First enter the equation P:(I—z)z -2

Flatl Flokz Flotbs
AR R-322-2
wHe=
wHe=
wHy=
wHe=
wMHE=
wMHe=

Enter window settings

I IO
amin=-18
amax=1A
mecl=1

Ymin=-18
Ymax=1A
Ve l=1

ares=101

Finally enter the graph button




(a) If & changes to —3, then

Substitute a=-—3,k=3.k=-2 in the original equation
y:a(r—h)2+k- get

y=-3(x-3)"-2

Thus,

The graph of the function will be narrower and it will face downwards.

Use T1-83(graphing) calculator:

First enter the equation p= _3(1—3}2 -2

Flokl Flokz Flokz
BRI (H=30 22
wNe=
wNa=

| ~Ny=
i ~Ye=
M=
wNe=

Enter window settings

§ L T HOO
amin=-1A
amax=1a
mecl=1

Ymin=-1@
Ymax=1@
Yz l=1

ares=11

Finally enter the graph button

/)




First enter the equations _pz(x—gf —2and y=—3(x—3f—2

|
Flotl FPlotz Plotl

R -IRCE-F 022
“MeBoR-Fa"2-2
W=

~Hy=

~He=

~MNE=

wMe=

e e — ]

Enter window settings

I T HOC
amin=-14
amax=18
mecl=1

Ymin=-14
Ymax=1H
Yeil=1
arres=10

Finally enter the graph button




Clear the graph with both equations y:{x_g}z —2and P:—E(I—E)z—z

d

w 8 ¥ W E W B E B

In the above diagram the graph of _,;=_3(I_3f_2 is represented by green curve and the

graph of _p:(x_j)z_j, is represented by red curve.

Hence our prediction about the behavior of the graph after applying the given changes is
correct.

(b) If ® changesto —1, then
Substitute a=1k=—1Lk=-2 in the original equation

¥= a(r—h:lz +k. 0¢el
_].|r=|:;|:+l)2 -2
Thus,

The graph of the function will be translated horizontally through a distance of 4 units along the
direction of negative x-axis.

Use T1-83(graphing) calculator:

First enter the equation _p:(x+1f -2

Flakl Flatz Flok:
“WHBCR+] 2y 2=-2
~Nz=N

W=

wy=

o=

wMWE=

wWe=

e e —




Enter window settings

J U THOOL

I =min=-14
amax=1a
wacl=1

Ymin=-1@
Ymax=1@
Y= l=1

“res=11

Finally enter the graph button

First enter the equations y=(1+1}2_1 and _‘.z(x_g)’_z

Flakl Flatz Flok:
“WHRCH+] 2y E=-2
wWeRCH=-32"2=-2
o=l

oy =
o=
o E=
o e=

Enter window settings

I T HOID
amin=-1H
amax=1A
mecl=1

Ymin=-18
Ymax=1A
Ve l=1

“res=11

Finally enter the graph button
s T




Clear graph

" & £ 8 B W B £ &

In the above diagram, the graph of _].r=(:r+l:l1—2 is represented by green curve and the
graph of _p:(x—jf—z is represented by red curve.

Hence our prediction about the behavior of the graph after applying the given changes is
correct.

(c) If k changesto 2.then

Substitute a=1Lk=3,k=2 in the original equation
¥= a(r—h): +k. 0et

_1r={1:—3}2+2

Thus,

The graph of the function will be translated vertically through a distance of 4 units along the
direction of positive y-axis.

Use T1-83(graphing) calculator:

First enter the equation _,,:(I—jf +2

Flakl Flatz Flok:
“WHRCH=32"2+2
wWr=
L
oy =
o=
o E=
we=




Enter window settings

ygininil
amin=-18
Aamax=1H
Bwecl=1

Ymin=-14
Ymax=1H
V= l=1
mres=11

Finally enter the graph button

First enter the equations y=(x—3}2+2 and _,;:(I_g}: -3.

Flokl Flokz Floks
R R-3 a2+
R = DR Rt
wMHe=
wMHy=
wHe=
wMHWE=
wMHe=

Enter window settings

I T HDID0
“min=-18
“max=1a
Ascl=1
Ymin=-18
Ymax=1@
Y= l=1
“res=11

Finally enter the graph button

g L Rl o s

n

0o =11



Clear graph

_36 32 28 24 20 16 12 8

12+

16T

20+

24T

28+

In the above diagram, the graph of _,,:(I_3f+1 is represented by green curve and the

graph of _p:(x_jf.pz is represented by red curve.

Hence our prediction about the behavior of the graph after applying the given changes is
correct.



Answer 43e.

STEP 1

The graph of a quadratic function in vertex form y =a(x — Ez]z + & has its
vertex at (k, &) and x = J as the axis of symmetry.

In order to graph the given function, first we have to identify the
constants.

iOn comparing the given equation with the vertex form, we find that
@=2, k=220 and k=-2775 Thus, the vertex 15 (&, L) =(2.25, =272}
and the axis of symmetry 15 x = 2.25.

since @ = 0 the parabola opens up.

¥



STEP 2 Plotthe vertex (2,25, =2.72) on a coordinate plane and draw the axis of
symmetry x = 2.25.

i ) axis/of
201 3 sVAHIeIry
18 X =225
i3
14
12
10

&

B

4

£

- -
-3 -2 - 1 21 3 4 5 B8 7 8 x
.2 vertex
®(2.25,-2.7%)

-4

T

STEP 3 Ewaluate the function for two values of x.
x =325 y= 5(3.25 - 2.25)2— 275 = 225
= 420 y= 5(4.25— 2.25)2— 2t = 125

Thus, (3.25, 2250 and (4. 25, 17 23 are two points on the graph



Mow, plot the points (3,25, 2.22) and (4.25, 17.22) and their reflections in

the axiz of symimetry.

. axis of
20 ¥ sYRHelry
18 x =225
(0.25, 17.151“?'5 Sl (425, 17.25)
14
12
10
8
5]
(125, 2.25) g
- ST e tt—s (325, 2.25)
[ -
-3 -2 1 2 3 4 5 68 7 8Xx
-2 vertex
%(2.25,-2.75)
d
STEP 4 Draw a parabola through the points plotted.
' axis of
2 sVmmetry
18 x= 2125
16
14
12
10
)
&
4
2 r = ra
= 5{x=-2.15" - 2.75
I -
3 -2 - 1%‘/5453?3;;
-2 vertex
(2.25,-2.75)
-4




Answer 44e.

Consider the function,

g(x)=—8(x+32) +64

Compare with the quadratic function in the vertex form,
_].rza(x—.h}:-l-i:

Then a=-8k="T2k=64

The vertex,

(Rk)=(-32,64)

The axis of symmetry is,

x=h
x=-32

Here, g0 therefore, the graph opens down.

Sketch the graph of the function g(x):_g(x+3_1)z+ﬁ_4.

s

glxi=-8/x+3.2|]+6.4

L o

i

-



Answer 45e.

STEP 1 The graph of a quadratic function in vertex form y =a(x — Ez)z + I has its
vertex at (&, &) and x = & as the axis of symmetry.

In order to graph the given function, first we have to identify the
constants.

On comparing the given equation with the vertex form, we find that
a=—-025 k=502 and £ = 8.0 Thus, the vertex 15 (&, £) = (2.2, 8.2) and
the axis of symmetry s x =5 2.

since @ < 0 the parabola opens down,

STEP 2 Plotthe vertex (5.2, 8.2) on a coordinate plane and draw the axis of
symmetry x = 5.2,
A . axis of
42 3 sYmmetry
x=517
veriex
g (5.2, 8.5)
»
5
3
3 3 6 g 12x
-3
Y
STEP 2 Ewaluate the function for two values of x.

x =72 y=-02572-52+85=75

x =92 y=-025(92-52)"+85=45

Thus, (7.2, 7.5) and (9.2, 4.5) are two points on the graph.



Mow, plot the points (7.2, 7.0) and (9.2, 4.5) and their reflections in the
axis of symmetry.

1 axis of
42 ¥ SYImelry
x=53
verlex
g (5.2, 8.5)
»
[3'2! T' 5}*‘{1"1! T'ﬂ
5]
i &
(1.2,4.5) (9.2,4.5)
)
=
-3 3 B 4 12 x
-3
Y
STEP 4 Draw a parabola through the points plotted.
1 ] axis of
42 ¥ syimmetry
x=5]
veriex
) {5.2,3.5)

y=5—0.25(x




Answer 46e.

Consider the function

r="3

1Y 4
X—= | +=
2+

By companng with the quadratic function in the vertex form y = a(x— h]l +k

2

1 4

Found a =—§,h=—=k=—

2 5

The vertex is (h,ﬁr} = [% ] ‘;—]

The axis of symmetry 1s

Izh;“fx=l
2

1
The following diagram contains the graph of the function y=— % (x — %] +%

Answer 47e.
STEFP 1

The intercept form of a quadratic function 15 v =a(x —p){x —g), where p

. + g . .
and g are the x-intercepts and x = i > ? s the axis of symmetry.

In order to graph the given function, first we have to 1dentify the
x-intercepts.
On comparing the given equation with the intercept form, we find that

@ = = ; Lp=—0, and k =—=&. Thus, the x-intercepts occur at (=5, 0) and

(=8, 0. Since @ <0, the parabola opens down



STEP 2 Then, find the coordinates of the vertex Substitute for p and ¢ 1n

+
= Py and evaluate.

e 2L 0H s
2

substitute —6. 5 for x 1n the given function and evaluate ¥,
v = -%(-5.5+ 5)(~6.5 +8)
3

= -2(-19(19

= 1.6875

Thus, the vertex 1z (—6.5, 1.6879).

STEP 3 Mow, plot the wvertex and the points where the x-intercepts occur on a
coordinate plane.

‘1*}'
veriex 3
(-h.5, 1.6B75) el
L ]
1
(=8. ) Il L =5, 0) E
10 9 8 7 6 5 4 -3 2 -1 1 4x

] ] | 1 i i ] i
9 o= & n & {a B} =
—f



Draw the axis of symmetry x =—6.5 on the same coordinate plane.

axis of
syYmpehry -li.*'
X = =05
veriex 3
(-6.5, 1.6875) 2
@
1
(8,0} _ (-5, 0) -
0987|6543 2-1 |1 2%
-2
-3
=g
-5
6
-T
-8
Draw a parabola through the points plotted.
axis of A
symmelry 41 ¥
X ==65
veriex 3
(-6.5, 1.6875) 2
1
_ (-8, 0) (-5, 0) -
10 -9 £ 7|6 B 4 23 2 -1 Y

pe 2 e8]




Answer 48e.

Consider the function

o35

By comparing with the quadratic function in the intercept form y=a(x—p)(x—q)

5 4 2
F d =—.pP=—_=—
g a=F-E= TS
4 2 504 2V
+qg —a(p-q)'|_|375 23 5
The vertex is | 2 3 .3 5=
2 4 2 4
(13 49
~L157 90
The axis of symmetry 1s I:pT-hg
13
= xXx=—
15
: : : : 5 = )
The following diagram contains the graph of the function y=sl= gl ¥z
T
- |
II ] ||
|I ;t; I'
| w |
II L= |
II :': Ill
I|l-:- |
|. Ill
".,
'* I.'I




Answer 49e.

The intercept form of a quadratic function 1z v =a(x —p)(x —g), where p and ¢ are the

. . ; ; +
x-ntercepts. The equation for the amis of symmetry is x = sty

2

The axis of symmetry for the required functions 15 given as x = 2. Thus,

pta _
2
or
pt+g =6,

Therefore, for any quadratic function with x = 3 as the axis of symmetry, the sum of the
x-intercepts will be 6.

Choose any two pair of values for p and ¢ so that their sum 15 6.
p=2,¢=4
p=3¢g=l

since ¢ # 0, choose any two nonzero values for @, Let them be 1 and 2.

Thus, two different quadratic functions in intercept form whose graphs have axis of
symmettyx =3 arey=(x - 2)(x —Dand y=2(x - 2ix - 1).
Answer 50e.
Consider the function
yv=alx— h]l +k
Let us write the above quadratic function i standard form
y=alx— hf +k
= y=a(x’ -2+ )+k (By applying distributive property)
— y=ax’ —2alx+ak’ +k
= y=ac +{—2a§1]x+[:ahl +k)
Comparing the given function with y =ax’ +bx+¢
Then a=ab=-2ahc=ak’ +k

x -coordinate of the vertex 1s — 8 =— (—Eak}
2a 2a
N (—2ah) _
2a

The vertex of the function s at x=h



Consider the function
y=a(x—p)(x—q)
Let us write the above quadratic function in standard form
y=a(x—p)(x—q)
= y= a[:x: —gx— px+ pg} (Multiply using FOIL)
= y= a(f —(p+ g:lx+ pq} (Bv applying distributive property)
= y=—ax —a[p+q)x+apg
Comparing the given function with y = ax” + bx+ ¢
Then a=a,b=—a(p+g).c=apq
x -coordinate of the vertex 1s
b (-a(p+dg))

la 2a
_ptg
2
The vertex of the function 1s at x = _p-zl-q

Answer 51e.

In this case, the maximumm height 15 the same as the maximum value of the function. We
know that the mammum value of a quadratic function 1s the y-coordinate of the vertex

The vertex form of a quadratic function 15 y = a(x — Ez]z +ic, where (%, k) 15 the vertex. On
comparing the given function with the vertex form, we geta=-003 k=14, and kb =§
Thus, the vertex 1z (14, &) and so the maximum value of the function 1z &

Therefore, the maximum height 15 & ft.

The x-coordinate of the vertex represents the horizontal distance traveled by the animal
when it reaches the mazximum height.

since the x-coordinate of the wertex 15 14, the jump 13 14 ft long

Answer 52e.

Consider the arch of a bridge forms a parabola with equation
y=—0.016(x—52.5 )’ +45 wherex is the horizontal distance (meters) from the
Arch’s left end and y 1s the distance (meters) from the base of the arch
Let A be the width of the arch
Then y {i‘,) = y[ﬂl:]

= —0.016(2—525) +45=—0016(52.5) +45

2 2
2 s

— [.«1—52_5} ={52_5]

— A-525=1525

—> A=5251525

= A=0,105 (But A=0)
Therefore the width of the arch 15 105 meters



Answer 53e.

h)

a)

In this case, the field’s width 15 the same as the width of the parabola. We know
that the width of a parabola 15 the difference between 1ts x-intercepts.

The x-intercepts of the graph of a quadratic function in the form
v=alx —pi(x —g) are p and ¢. The given function can be rewritten as

y==0.000234{x — Ni(x — 1600 On comparing, we geta =—0000254, p =0, and ¢
= 160.

Thuz, we can conclude that the field’ s width 1z 160 ft.

The mazimum height of the field s surface 15 the mazimum value of the given
function The mazimum value of a quadratic function 18 the y-coordinate of the
VErte®.

First, find the x-coordinate of the vertex The x-coordinate of the vertex of a

. - . +
function in intercept form 15 given by x = i’ o

2

substitute for poand g, and sumplify.
0+ 160

2
160

2
= &l

ro=

The x-coordinate of the vertex 12 B0.

Mow, find the y-coordinate of the vertex For thiz, substitute 80 for x 10 the given
function and simplify.

¥

—0.000234 (80) (80 — 160)

~0.00023480) (~80)
15

The y-coordinate of the wertex 12 about 1.5 Therefore, the field’ s surface has a
maximum height of about 1.5 ft



Answer 54e.

Consider two quadratic functions
y=—05(x—6) +18 and y=—1.17(x—6)" +42
Take the function y=-0.5(x—6) +18
By comparing with the quadratic function in the vertex form y=a(x— h)l +k
Then a=-05h=6,k=18
The vertex is (h.k)=(6,18)
Therefore the maximum value of this function 1518
Take the function y=—1.17(x—6) +42

By comparing with the quadratic function in the vertex form y=a(x— h)l +k
Then a=-117h=6 k=42

The vertex is (h.k)=(6.42)

Therefore the maximum value of this function 15 42

Clearly the second quadratic function has the larger maximum value of 42
And 1t depends only on k&

Answer 55e.

A kernel of popcormn contains water that expends when the kernel 1s heated causing it to
pop.
The equations below gives the popping volume y (in cubic centimeters per gram)
Of popcorn with moisture content x (as a percent of the popcom’s weight)
Hot-air popping:
y=—0.761(x—5.52)(x—-22.6)
Hot-oi1l popping:
y=-0652(x—535)(x-218)

(a)
For hot-air popping find the moisture content that maximizes popping volume and the

maximum volume.
Given the function

y=—0.761(x—5.52)(x—22.6)
By comparing with the quadratic function in the intercept form y=a(x—p)(x—q)
Then a=-0761 p=552.9g=226
p+q —a(p-g)

The vertex 15 { 2

] = (14.06,55.5)

Therefore, the moisture content that maximizes popping volume 1s 14 06% and the
maximum volume is 55.5 em’/g



(b)

For hot-o1l popping. we need to find the moisture content that maximizes popping
volume and the maximum volume.

Given the function y=—0.652(x—5.35)(x—21.8)

By companng with the quadratic function 1n the intercept form 1s
y=a(x—p)(x—g)

Then a=-0652,p=535,4=218

p+g —a(p—gq)
) 4

Therefore the moisture content that maximizes popping volume 15 13 575% and the
maximum volume is 44.1 cm’ /g

The vertex is { ]= [13_5?5,44_1}

(c)

In the above diagram the graph of y = —0-?61{;:— 5_52){1: —22.6) 1s represented by green
curve and the graph of y= —G.ﬁﬂﬁ[x—ﬂ.fiﬂ]{x—ll.ﬂ} 1s represented by red curve

The domain and range of y=—0.761(x—5.52)(x—22.6) are [5.52,22.6] and [0.55.5]
respectively

The domain and range of y=—0.652(x—535)(x—21.8) are [5.35.21.8]and [0,44.1]
respectively

The domain of both functions are identified by considering those points for which the
graph lies on or above x-axis

The range of both functions are identified by considering the points varying from 0 to
their respective maximum values



Answer 56e.

A flying fish reaches a maximum height of 5 feet after flying a horizontal distance of 33
feet

Take the quadratic function
y=alx— h}z +k

That models the flight path assuming the fish leaves the water at (0,0)
Clearly the vertex of this quadratic function 1s (h.k)=(5.33)
Hence the function is y =a:;u[3|:—5]2 +33
Put [x,_}-'} = [ﬂ,{}]

= 0=a(-5) +33

= 0=25a+33

= a=——=
25

Therefore the quadratic function is
33, 7
=——[x—53) +33
Pl )

And a determines how long the flight can be
h determines at which point the height can be maximum and & determines the maximum

height.

Answer 57e.
Add 5 to both sides of the given equation.
x=504+5=04+53
Fr=rd

The solution 15 5.

CHECK
substitute O for x 1in the original equation.
xr—5 0
S5-5 0
0 0 v

7

The solution checks.



Answer 58e.

Consider the equation

2x+3=0 (1)
= (2x+3)+(-3)=0+(-3) Adding both sides —3
= 2x+(3-3)=-3
= 2x+0=-3
= 2x=-3 Dhividing both sides with 2

U

)0

3. i ) :
= 5 15 the only solution of the given equation

U

Answer 59e.

Add Sx to each side of the given equation.
23x—144+5x = -5x -7+ 2x

28x—14 = =7

Add 14 to each side.
28x—-144+14 = -7 +14

28x = 7
Divide each side by 28,
/7
28 28
1
==
4

The zolution 1= l

CHECK
substitute l for x 1in the original equation.

23x—-14 = =5x -7

23[1] - 14 !
4

Il

|

_h
e
I | —
e

I

-]

2 4l 2 5
4 4
. B
4 4

Thus. the solution checks.



Answer 60e.

Consider the equation
—5(3x+4) =17x+2
-5 (3x+ 4) =17x+2 Bv applying distributive property
—15x-20=17x+2
{—]5x—2ﬂ}+(—l?x+2[}}= [1?x+2}+(—]?x+2ﬂ}
(—15x—1?x)—[—20+2ﬂ} =(17x—1?x]+{2+20)
—32x=22
11 .

x= o 1s the only solution of the given equation

I

Answer 61e.

Write equivalent equations.
x=9=16 o x-9=-16&

Ldd 9to each side of both the equations.
x=94+9=16+5 o 2-94+5%=-16+9

simplify
% =25 ot H==T

The zolutions are 25 and —7.

Answer 62e.

Consider the equation
[4x+9|=27
4x4+9 =127
4x=—0127
4x =-36,18

b i

x= —EL% are the solutions of the given equation

Answer 63e.

Write equivalent equations.

T—2x=1 or T7T-2x=-1

subtract 7 from each side of both the equations.
F-2x-T=1=-7 o TFT-2x-TFT=-1-7

simplify.
—2x = —6 or —-Zx = —8&



Divide each side of both the equations by —2.

—2x —6 —2x -3
-2 -2 -2 —2
simplify.

x=3 o x=4

The solutions are 3 and 4.

Answer 64e.

Consider the equation,

3—5x|=7

That is

|5x—3|=7 (If || =a thenx=+a )
Sx—3=17

S5x—3+3=47+3 (Add 3 on both sides)
Sx=3+7

5x=—4,10 (Simplify)

R —% .2| are the solutions .

Answer 65e.

First, substitute for 4 and 5 1n 24+ 5.
-1 3 2 —h
24+ 8 =2 +
2 =5 2 8
For multiplying a matriz by a scalar, multiply each element in the matrix by the scalar.
-1 3 2 —h 21—1 203 2 —6
: ) [0 20,
2 =5 2 8 2(2) 2(—5) 2 8
simplify.
2(-1 2(3) n 2 =6 _ -2 £ i 2 =6
2(2) 2(-3)] |3 8] [4 -10] |3 8
For adding two matrices, add elements in corresponding positions.
—2 s i 2 —h _ —24+2 6+(-6)
4 -10] |3 8] | 4+3 -10+8
simplify.
-2+ 2 64 |:— 6) B oo
4+3 -10+8 | |7 -2
Therefore,

00
2A+B = .



Answer 66e.

Consider,

2 -6 -1 4
3 8 S |

Then 3(B+C)

"
2 —6 -1 4
= % [ } +|: ] (Add corresponding terms)
L3 8 -2 3

_3'2+{—1} —6+4
CT[3+(-2) 843

(1 -2
=3 i i } (Multiply every element by 3)

[3(1) 3(-2)
C13(1) 3(11)

- 3

Answer 67e.
First, substitute for D and 2 1in D - 4%

20 -1 1 -2 4
D-4F = -4

[5 1 4i| [3 -1 5i|
For multiplying a matriz by a scalar, multiply each element in the matrix by the scalar.
2 0 -1 41 -2 4] |3 0 -1 4(1) 4(=2) 4(4)
& 1 4 3 -1 5] (6 1 4] [4(3) 4(-1) 4(5)
simplify.
2 0 -1 A1) 4(-2) 4(4) R 4 -8 16
6 1 4] [4(3) 4(-1) 4(5)| |6 1 4] |12 -4 20
For subtracting two matrices, subtract elements in corresponding positions.
20 =1 4 -8 16| | 3-4 0-(-8) -1-1¢
6 1 4 12 -4 20| [6-12 1-(-4) 4-20
simnplity.
3-4 0-(-8) -1-16 -1 8 =17
6-12 1-(-4) 4-20| |[-6 5 -16
Therefore,

-1 8 -17
D—4EF = |
[—5 5 —16}




Answer 68e.

Consider,

-1 3 2 —6
2 =5 3 8

The product of matrices 1s

a bife f\ (aetbg af+bh (1)
c d\g h) \ce+tde of+dn) 7 *
Now,
-1 3][2 -6
AB =
| 2 —EL 3}
(249  6+24 s on (1)
= T
| 4-15 —12-40 Sl E e
7 30
-1 52

Answer 69e.

First, substitute for A, B, and C'in A(E - O,
=1 B 2 —6 -1 4
A(S - C’) = -
2 =5 208 -2 3
For subtracting two matrices, subtract elements in corresponding positions.

A e A i o]

simplify.
-1 30|2-(-1) -6-4| [-1 370241 -6-4
[2 —5}[3—(—2) 8—3}__2 5|3 +2 3—3}
-1 372 -10
T2 =55 5}

Multiply the numbers in the first row of the first matriz by the numbers in the first

column of the second matriz Then, add the products and put the result in the first row,
first column of the product matrix.

[—21 _35}[2 —;0}{(—1)(3&3(5) }

Mow, write an expression for the element in the first row, second column. For this,
multiply the numbers in the first row of the first matriz by the numbers in the second

column of the second matriz Then, add the products and put the result in the first row,
second column of the product matriz

{—1 BMS —m}z [[—1)[3)+3(5) (—1)(—10)+3{5}}

2 =53 5



similarly, find the elements in the second row of the product matriz.

{—1 3}{3 —10}_{(—1)(3%3{5} [—1){—10)+3{5;|}

2 =55 5| |24 95 20—10) + (- 5(5)

Finally simplify the product matriz
{[—1)(%3(5) (—1j|:—m)+3(5;|}_[ 12 25}
23+ (-9(T  2A-10) + =55 | |-19 —45

Thus, we get:
12 25
H[B - C’) = :
-1% 45

Answer 70e.
Consider,

-1 4 30 -1
-2 3 6 1 4
The product of matrices 1s defined as
a bife f B ae+bg af +bh 1)
c dl\g h) \cetde of+dn) 77 {
Then 4{CD}
-1 4][3 0 -1
=4
| =2 3“:6 1 4}
[—3+24 0+4 1+16
| —6+18 043 2+12

_4'21 4 17
12 3 14

(4(21) 4(4) 4(17)
l4(12) 4(3) 4{14)}

=4 {(Using equation (1))

A0 6 (Multiply every element by 4)
48 12 56 PRSI EmERE




