Chapter 4 Matrices and Determinants

Ex 4.10

Answer le.

We lnow that linear regression 15 performed on a data set to find a linear model for the
data and the model given by quadratic regression 1s called the best-fitting quadratic
model.

Thus, the given statement can be completed as “When yvou perform quadratic regression
on a set of data, the quadratic model obtained 15 called the best-fitting gquadratic
model ”

Answer 1gp.

We lenow that the vertex form of a quadratic function 15 v = a(x — }2}2 + k, where the
vertex 15 (4, k). It 15 given that the vertex 1s (4, -2

Thus, y =alx —4)° - 5.

substitute 2 fé::lr x, and —1 for v to find @ since the graph passes through (2, -1).
-l=aZ-47"-5

solve for @
~1=a(-2)" -5
-1=4da -5

4 = da

1=a

Eeplace a with 1 in v =alx —4}2 -5
y=1{(x —47* -5,

The quadratic function 15 y=1{x — 4]2 =

Answer 1mr.

a. First, factor out =012 from the first two terms on the right side.

¥ = -012(x* - 10z) + 2

Frepatre to complete the square.
y+T=-012(2-10x+7) +2

Souare half the coefficient of x.
2

[%] = (-5 = 25



Now, complete the square. For this, add —0.12{25) to each s1de of the equation.
»+(-0.12){25) = -0.12(x* - 10x) + 2 + (-0.12)( 25)

y—3=-012(x*-10x + 25) + 2

Write x° — 10x + 25 as a binomial squared.
y—3=—012(x -5+ 2

solwe for v For this, add 2 to each side.
¥-3+3=-012(x -5 +2+3

y=-012(z =5\ +5

& guadratic function in the form vy = a(x — Ez]z + k15 za1d to be in vertex form,
where (&, k) 15 the vertex
Thus, the given function in vertex form 15y =-012(x — 5}2 + 5.

h. On comparing the equation with the vertex form, we find that
a=—-012, 2=25, and £ =5 Thus, the wvertex 1z (&, £) = (2, 2) and the axis of
symmetry 15 x = 3.
since @ = 0, the parabola opens down,

Plot the vertex (5, 5) on a coordinate plane and draw the axis of symmetry x =3
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Evaluate the function for two walues of x.

x=-8 y=-012(-8-5)"+5 = -15.28
x=—6 y=-012(-6-5"+5 = -952

Thus, (=&, =15 28) and (-6, =9 22} are two points on the graph



How, plot the points (=8, =15.28) and (=6, =9.52) and their reflections in

the axis of symmetry,
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Connect the points with a smooth curve.
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We know that the mazimum height of the bean bag 15 the y-coordinate of the

axis of
symmetry
x =21

vertex of the graph of the function.

The wertex of the function s graph 12 (5, 3). Therefore, the maximum height of the

bean bag 1z 5 ft.



Answer 1q.

The given equation 15 1n standard form.
The solutions of a quadratic equation of the form ax® +bx +o =0 are

_ b+ Jb - dac

Zex
Substitute 1 for @, =4 for &, and 5 for ¢ in the formula

_ A -4
2(1)

x ,where @, &, ¢ are real numbers and a = 0.

Evwaluate.

.- 4i..."126— 20
e
===

4+ 2+/-1

2

We lnow that \.I"—_lzz'.Thus,
4+24-1 4+
2 3

mimp ity
4 + 2
2

= 2=t

Therefore, the solutions are 2 £ .
The solutions can be checked using a graphing utility.

Answer 22e.

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

Take the three points on the parabola that are not the vertex or x— -intercepts.
Substitute the coordinates of these three points 1n the standard form of quadratic function
and then will get system of three linear equations in three unknowns a bandc .

If we solve this system, then we can get a solution fora bandc .
Hence_ we can obtain the required quadratic function in standard form.

Answer 2gp.



Consider the vertex (—3,1)and passes through (0,—8).
Write a quadratic function.
The quadratic function in vertex form 1s y=a(x— h}z +k where the vertex is(1.k).
Substitute the 'I.-'ertex(h,k} =(-3. l] .
y=alx— I-z}l +k
y=a(x+ 3}1 +1
The quadratic function passes through the pﬂiﬂt(ﬂ, —8).
Substitute the value(x, y) = (D, —E} .
y= a(x + 3}1 +1
~8=a(0+3) +1
—-8=9a+1
a=-1

Hence, the quadratic function 15 y = —(x+ 3)1 +1.
The graph of the function 15 as shown below.
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Answer 2mr.

Let x represent the price decrease and R( :c:] represent the monthly sale of drums.
We write a verbal model. Then write and simplify a quadratic function

= ( Number of drum )-
dollars dollars/drnum

a.
S0, we have
R(x)=(40+2x)-(120—-x)
R(x)=(40+2x)(120-x)
R(x)=4800—40x+240x—2x" [Multiply using FOIL method|

R(x)= ~2x* +200x+4800 [Cumbiue like terms]
Hence, the function that models the store’s revenue from sales of the new drum model 1s

R(x)=-2x" +200x+4800

I
—

b.
We want to write the inequality we can use to find the prices that result 1n revenues over
$4830.
S0, we have
R(x)=4830
—2%? +200x + 4800 > 4830 [ Substitute — 2x +200x + 4800 for R(x) |

—2x" +200x + 4800 — 4830 > 4830 — 4830 Subtract 4830 from each side]

—2x* +200x-30>0
Hence, the inequality we can use to find the prices that result in revenues over $4830 is

—2x* +200x—30>0)|.

&
We first, write and solve the equation obtained by replacing > with = as given below.

g Write equation that corresponds
-2x"+200x-30=0

to original inequality
2x" —200x+30=0 [Multiply each side by —1]
X —=100x+15=0 [Divide each side by 2]

_ 100 /(~100)" ~4(1)(15

2(1)

x~0.15.99.85 [Simplify ]

) [Use quadratic fmmula]

x



The numbers 0.15 and 9985 are the cntical x-values of the inequality

—2x* +200x—30>0.

We plot 0.15 and 99 .85 on a number line, using open dots because the values do not
satisfy the inequality.

The critical x-values partition the number line into three intervals.

We test an x-value in each interval to see 1f 1t satisfies the mequality.

{0.15,0) (99.85.0) X
10 0 10 20 30 40 S50 60 70 80 90 100 110 120 130 140

Test for x=10.
~2(10)" +200(10)-30>0
~200+2000—-30>0
1770 >0 [ True statement|
Test for x=-10
~2(~10)" +200(~10)-30 >0
~200-2000-30 >0
-2230>0 [False statement]

Test for x=110_
—2{1]{]}2 +2{]ﬂ(llﬂ}—3ﬂ =0
—12100+22000—-30=0

9R70 =0 [TII]-E; stat::ment]

Hence, the solution of the inequality 1s approximately
x<0.15 orx = 99.85|.

The solution consists of the x-values for which the graph of ¥ =—2x"+200x—30 lies on
or above the x-axis.

We find the graph’s x-intercepts by letting y =0 and using the quadratic formula to solve
for x.

S0, we get from the result



x 7 0.15,99.85

We sketch a parabola that opens down and has 0.15 and 99 85 as x-intercepts as shown

below.

y=—2x"+200x—30

3500
3000

2500

1500

1000

The graph lies on or above the x -axis to the left of (excluding) x=0.15 and to the right
of (excluding) x=9985.
Hence, the solution of the inequality 1s approximately

x <015 orx > 99 85|




Answer 2q.
Use the quadratic formula to solve the equation 2x” —8x+1=0.
Compare the above equation with the standard form ac +bx+e=0.

a=2b=-8c=1
—h+ b —dac

Therefore the roots are x =

2a
8+./64-4(2)(1
oo ) (2)()
8456
4
32414
4
x—Ei;u"'ﬁ

The solutions of 2x* —8x+1=0 are x=z+%~fﬁ mx=z—%m.

Answer 3e.

We know that the vertex form of a quadratic function s v =aix — Ez]z + i, where the
vertex 15 (h, &) It 15 given that the vertex 1s (3, 2).

Thus,
y=cz(x—3j2 + 2.

since the graph passes through (O, 6), substitute 5 for x, and & for v 1n equation (1),
b=al5—3° +2

molve for .
6 = da+ 2
4 = 4g
1l=a

Eeplace a with 1 mn vy =alx — 3)2 + 2.
y={x-3F+2

The quadratic function 15 y=1{x — 3}2 + 2.



Answer 3gp.

We know that the intercept form of a quadratic function 15 y=aix —p)(x — g), where p
and g are the intercepts.

It 15 given that the x-intercepts are —2 and 5. Substitute —2 for p, and 5 for g.
y=alx - (=2)](x - 3]

sirnplify.
y=alx +2)x -5

The parabola passes through the point (6, 2). In order to find the value of @, substitute &

for x, and 2 for v 1n the equation.
2=alb+ 236 -5

molve for a.

2 = a(8)(1)
2 = Ba

1

— =

4

substitute the value fora iny =alx + 2(x — 2).
y = %[;{ +2)(x-5)

Expand.
¥ = i[xz— Cr et IU:I

. . r e 1
The required quadratic equation 1s ¥ = E(xz - 5x - IU:I.

Answer 3mr.
The table below shows the average price of a VCE from 1998 through 2003.

Years since 1998 ¢ Price{dollars) p
0 133
1 102
2 g1
3 71
4 61
5 61




(a)
The best fitting quadratic model of the data 1= given by the quadratic equation 1s
Q{r} =3.55¢" —31.85¢ +131.89 _And the model is shown below:

O(t)=3.55*-31.85r+131.89

501

oy

' 3 H 5
Price ( d::-llars:] B

(b)
The graph of the model with the data together i1s shown below:

(4,61} (3,61}
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e




(c)
since, the quadratic model 1s Q{I] =3.55+" —31.85+131.89 -where

t stands for years, liket = Orepresents 1998.
Therefore, the price of a VCR 1n 2010 15 given by:
When x=12then
Q(t)= 3.55t* —31.85¢+131.89
=3.55(12}1—31.35{12}+131.39
=260.89
That 1s the price of a VCR 1n 2010 15/$260.89 | which 15 a good estimation

Answer 3q.

The given equation 15 in standard form.
The solutions of a quadratic equation of the form ax® +bx + ¢ =0 are

—bt JB -4
= e . where @, &, ¢ are real numbers and a = 0.

e
Substitute 3 fora, 5 for &, and 4 for ¢ 1n the formula.

-5+ 5 —4(3)(4)

X

T 2(3)
Ewvaluate.

5 4+ _
.- 54 25 — 48

6
=5+ =23

&

We ltmow that «J’—_l =i. Thus,

—5 4423 -5 4423
6 6 '

—5 4423
—

Therefore, the solutions are

The solutions can be checked using a graphing utility.



Answer 4e.
Consider the vertex (—2.1) and passes through(—1.-1).
Write a quadratic function.
The quadratic function in vertex form 1s y=a(x— h}z +k where the vertex is (2.k).
Substitute the vertex(h,k} = (—2,]] .
y=alx —h}l +k
y=a(x +2}1 +1
The guadratic function passes through the pci.nt(—]_, —1).
Substitute the value(x, )= {—]_, —1).
y= a(x + 2}1 +1
~1=a(-1+2) +1
—1=a+1
a=-—2

Hence, the quadratic function 1s y = —2(x+ 2]1 +1.

The graph of the function 1s as shown below.
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Answer 4gp.

Consider the points(—1,5),(0,-1).(2.11).
Write a quadratic function.
The standard form of a quadratic function is y = ax” +bx+c.
The quadratic function passes through the points [—l, 5) .
y=ax’ +bx+ec
5=a(-1)" -b+c
S=a-b+e = ... (1)
The quadratic function passes through the points [G,—l} :
y= a’ +bx+c
~1=a(0)" +5(0)+¢

—1=c
The quadratic function passes through the poﬂ1t5[2,11}=
y=ax +bhx+e
11=a(2) +5(2)+c¢
11=4a+2b+c ... (2)

Multiply by 2 to equation — (1) and the add to equation — (2),

2(5=a-b+c) -  2a-2b+2c=10
11=4a+2b+c —  4a+2b+c =11 (Add)
ba+3c=21 ... (3)

substitute the value ¢ =—1 in equation — (3),
ba+3c=21

6a+3{—1}=21
ba =24
a=4

Substitute the values ¢ =—1. a=4 1 equation — (1),
a—-b+c=>3
4—b-1=5
—b+3=5
b=-2
Hence, the required quadratic equation is y = 4x* —2x—1.



The graph of the function 1s as shown below.
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Answer 4mr.
5 =25,z, =—25,z, = 25i are three distinct complex numbers with absolute value 25.
These numbers can be written 1n the form (25,[}),{:—25,0) and (ELEE) .
The following diagram contains the above three complex numbers z.z, and z,.

50$y

z,=(-25,0) | 5=(25.0) =

——fom .  — - s e e f— e f— .
-40 -30 -20 -10 O} 10 20 30 40 50
~104

-20%




Answer 4q.
The graph of the inequality v <—3x" is shown below:
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Answer 5e.

We know that the vertex form of a quadratic function 12 v =aix — Ez]z + i, where the
vertex 15 (k, X). It 15 given that the vertex 15 (-1, —2).

Thus,
y=aix+ 1}2— 3

substitute 1 for x, and —1 for v since the graph passes through (-1, =3).
~1=a(l+17*-3

molve for a.
-1 =4a -3
2 = da

=

.
2



Eeplace a with % my=ail+ 1)2 — 3.

1 2
= (x+1)°-3
y EEI )

The quadratic function s ¥ = %Iix + 1)2 =3
Answer 5gp.

Step I Substitute the coordinates of each point into v = ax® + bx + ¢ to obtain the system
of three linear equations.

substitute —2 for x, and -1 foryiny = ax +bx +e.
1 = a2 + (-2 + ¢

simplify
-1=4da-2b+¢ Equation 1

Eeplace x with 0, and ¥ with 3 1ny = ax® +bx +c and simplify.
3= a{0) +5(0)+¢
=g Equation 2

substitute 4 forx, and 1 foryviny = ax® + bx + ¢ and simplify.
1= a{4) +5(4)1+¢
1= 16a+4b +¢ Edquation 3

Step 2 Rewrite the system of three equations as a system of two equations.

substitute for ¢ in Equation 1 and simplify.
-1l=da-28+73

-4 = dg - 2b Eewsed Equation 1

MNow, substitute for ¢ in Equation 2 and simplity.

1=16a+48+73
-2 = lba + 4b Eevized Equation 3

Step 3 Solve the system consisting Eevised Equation 1 and Eewised Equation 3.

Add 2 times Eewvised Equation 1 to Eewvised Equation 3.

-4 = 4a - 2b ® 2 -8 = Ba-—4b
-2 = l6a + 4& -2 = léa + 4&
-10 = 24a Equation 4

Divide each side of the equation by 24,

“10 _ 24a
24 24
)

= ¥

12



Mowr, substitute the values for ¢ and © 1n Equation 1 to find the value of &.

~1= 4(—3]— 2b + 3
12

solve for b
-1 = —E—Eb+3
3
—Ez —2b
3
H_
)

substitute the values fora, &, andc1n y= ar +bx + e,

5 7
= ——x +-x-73
d 12 &

: : o 5 7
The required quadratic equationis ¥ = ——x + —x— 3.

12

Answer 5mr.

We lenow that the conjugate of 5 — % 15 5+ 93 The product of 5 — % and its conjugate can
be written as (5 — 995 + 5§

Apply the FOIL method and multiply.
(5-9)(54+ %) = (5)(5)+(5)(%) + (-5)(5) +(-%) (%)

= 25+ 40i — 40 + 812

We know that i =—1. Thus,
25 +40; — 40; + 815 = 25 + 40§ — 40; + 31(-1).

simplify
25+40i —40i + Bli-1)=-56

Thus, the product of 5 — %9 and its conjugate 15 —56.

Answer 5q.

Stepl Graphy = —x% +2x.
For thiz, substitute some values for x, say, 1 and find the corresponding walues for

Y.

y = (1) +501)
=145
=6

Organize the results in a table.
x 4110 |=2] -3
y=—x+2x|-B[1|0|-8]|-15




FPlot these points and join them using a smooth curve. Since = 13 the inequality
symbol, use a dashed line to draw the curve.
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Step 2 Test a point inside the parabola, say, (1, =2).
¥ > —x+2x

24—+ 2(n)
24 142
-2 » -1 )

Thus, (1, =27 1z not a solution of the tnequality.

Step 3 Shade the region outside the parabola since (1, —2).15 not a solution of the
inequality.
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Answer 6e.

Consider the vertex (—4.1) and passes through(—2.5).
Write a quadratic function
The quadratic function m vertex form 1s y=a(x— h}: +k where the vertex 1s (k).
Substitute the vertex (}:,FL‘:} = [—4]] .

y= a(x — h}i +k

y=a(x+ 4}1 +1
The quadratic function passes through the pomnt(—2,5).
Substitute the value(x,y)=(-2.5),

y=al(x+ 4]2 +1

S=a(-2+4) +1

5=4a+1

a=1

Hence, the quadratic function is y =1(x+4)" +1.

The graph of the function 1s as shown below.
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Answer 6gp.
Consider the points(—1.0).(1.-2).(2,-15)-
Write a quadratic function.
The standard form of a quadratic functionis y = ax” +bx+c.
The quadratic function passes through the points [—l, [I} :
y=ax’ +bx+ec
0=a(-1) -b+c
O=a-b+c .. (1)
The quadratic function passes through the points [L—Z) .
V= ac’ +bx+c
2=a(1) +b(1)+c
-2=a+b+ec = (2}
The quadratic function passes through the points [2,—15} ;
¥ =ax +bx+c
~15=a(2) +5(2)+¢c
—15=4a+2b+c ... (3)

Multiply by 2 to equation — (1) and the add to equation — (3).

E{G:a—b-l—c} - 2a-2b+2¢=0

-15=4a+2b+c —  4a+2b+c =-15 (Add)
ba+3c=-15
2ate=-5 ... (3}

Add the equations — (1) and — (2),

O=a-b+c —> a—-b+c=0
—2=a+b+c - a+b+c =-2 (Add)
2a+2ec=-2
ate=—1 ___ (4)

Subtract equation — (3) and (4),

la+c=-5
a+ec=-—1 (Suhtract:}
a=—4



Substitute the values a=—4 in equation — (4),

atc=-1
—4+ec=-1
c=3

Substitute the values a=—4.¢=3 1in equation — (1),
a-b+c=0
—4-5+3=0
—b-1=0
b=—1

Hence, the required quadratic equation is ¥ = —4x" —x+3

The graph of the function 1s as shown below.

.
—_

Answer 6mr.

The absolute value of a complex number z=a+ib , denoted |z| 1s a nonnegative real

number defined as |z|=~~,ﬂa1 +5 .



Hence, the absolute value of —15+420i 15 as given below.
Substitute —15 and 20 for @ and b }

—15+420i) = J(-15Y +(20Y’
| | J( ) ( } liresp-:ctiw:}:y mn m
= J625 [Simplify]

=05
Hence, the absolute value of 15—20i 1s as given below.
Substitute 15 and — 20 for @ and b }

2 7
15-20i| =f(15) +(-20
| l J{ ) { ) |:respective1},r inva +5
=625 [Simpliﬁr]

=25
Hence, the absolute value of —20+15; is as given below.
Substitute —20 and 15 for @ and & }

—20+15i| = ,{(—20)" +(15)’
| ' J{ )y H [Iespﬂctively ina® +5b?

=625 [Simplify ]
=125

Hence, the three different complex numbers with an absolute value of 25 are
—15+20i,15-207, 20 +15i] .

To plot —15+20i , we start at the origin, move to 15 units to the left, an then move 20
units up as shown below.

-15+20: T

- M




To plot 15—20: , we start at the onigin, move to 13 units to the right, and then move 20
units down as shown below.

- M

15+20:

To plot —20+15i , we start at the origin, move to 20 units to the left, and then move 15
units up as shown below.

- M




Answer 6q.

The graph of the inequality y = —x* + 2x+3 is shown below:

v

e a7 an s ool 1 2 37177
n //

10 7

Answer 7e.

We know that the wertex form of a quadratic function 15 y = alx — k)z + k, where the
vertex 15 (&, k). It 1z given that the vertex 1z (1, &)

Thus, y =alx — 1}2 + &

substitute —1 for x, and 2 for v to find @ since the graph passes through (=2, 2).
D=al-1-17+6

Solwe for a
2=4da+6

-4 = da

-1 =a

Eeplace a with —1 in v =alx — 1)2 + 6.
y=-lx-17+6

The guadratic function 15 y =-1{x — 1}2 + &



Answer 7mr.

a. “We know that the equation for an object that 15 launched or thrown is
h=—164 +vpi + A, where % 15 the height, £ 13 the time 1n motion, v 15 the object’s
initial vertical welocity, and &g 12 the initial height

substitute 50 for vo, and 5 for Bp 1n the equation.
h=—1662+ 30+ 5

& function that gives the ball’ s height after being thrown 15 2 = —16¢2 + 50¢ + 5.

h. Eeplace /& with 2 to find the time the ball 1z in the air
3=-162+ 50+ 5

Subtract 2 from each side.
-3 = —16° 4506 4+5-3
0= —162+50; + 2
162+ 50 +2 =0

=olwe the equation using the quadratic formula.

=50 (5017 - 4(-16)(2)

i =
2[—16)

Ewaluate.
s =40+ 2628

- —32

50 +51.3
o —
—32

= —0041 or 3.2

mince time cannot be negative, discard —0.041. Therefore, about 3.2 seconds the
ball 15 10 the air

c. We know that for a function y = ax® + bx + o, the vertex s v-coordinate 1s the
mazimumn value if @ < 0. Inthis case, the mazimum height of the ball 15 the
v-coordinate of the wvertex
The first method to find the vertex 15 as follows. The vertex has x-coordinate

b . .
— e Thus, we can find the vertex by finding the x-coordinate first, and then
&

evaluate the y-coordinate by substituting the walue for x in the function

Another method 15 to convert the function in vertex form. Then, we can identify
the wvertex and its y-coordinate.
Other method 15 to find the intercepts of the function and then use the equation

+ . S .
x = 279 4 find the r-coordinate Mow, substituting the walue for x 1n the

function, we can find the vertex’s y-coordinate.



& function that gives the ball’ s height after you throw it 15 2 = —16¢% + 50¢ + 5.
TTze the first method to find the coordinates of the wertex.

The vertex of the graph of ¥ = ax? + bx + ¢ has x-coordinate — Ei Find the
7

x-coordinate by substituting —16 for @, and 50 for & and evaluate.

_i L
2a 2[—16)
= 1.6

The x-coordinate of the wertex 12 about 1.6, Substitute 1.6 for x 1n the function to
find the y-coordinate.

ho= —16{1.6Y + 50(1.6) + 5
—40.96 + 80 + 5
s 44

The maximum height of the ball 15 about 44 ft.

Mow, use the second method to find the coordinates of the wertex First, take out
=1 from the first two terms.

50
o= —15[5‘— —z] +5
16

Prepare to complete the square.

50
B+7 = —15(53——:+?]+5
16

souare half the coefficient of £
2

-50 :
16 _[E] _ 623
2 16 256

Mow, complete the square. For this, add —16(%] to each side of the equation.

h+|-16 e = -16 ﬁ—ﬂz +5-16 be)
256 16 256



50 625

Write 2 — Z=f + ——= as a binomial squared.
2
k—@ = —16 E—E +5
16 16

Solve for k. For this, add % to each side.

2
625 625 _16( 25]+5+625

i T [ — -
16 16 16 16
2
po= —16[¢ 2] 4 222
16 16

& guadratic function in the form vy =a(x — }zjz + k15 za1d to be 1n vertex form,
where (j2, &) 15 the vertex

On comparing the equation obtained with the vertex form, we get & = 1 of

about 1.6, and k = % ot about 44. Thus, the vettex of the function’s graph is

(1.6, 44,
The maximum height of the ball 15 about 44 ft.

Tze the third method to find the coordinates of the vertex First, factor the right
side of the function.

B=(+ 0100 - 3.2)

& guadratic function of the form vy =alx —p)(x —g) 15 said to be 1n intercept form.
The x-coordinate of the vertex of the graph of a function in this form 1z
Pty
5

On comparing the given function with the intercept form, we geta =1,

p=-01andg=32

. . + . ;
substitute for pand g 1in x = ;?E_r:} and simplify.

010+ 3.2
r=—

2
= 16

The x-coordinate of the wertex 1z about 1.6

Mow, substitute 1.6 foréinkh = —16£2 + 508 + 5 to find the yv-coordinate and
evaluate.

ho= —16(16) +50{1.6) +5
= —40.96 +80 + 5
ra 4

Therefore, the maximum height of the ball 15 about 44 ft.



Answer 7q.

Eewrite the given inequality.
X+5=20

Stepd Graphy = x2+5
For thiz, substitute some values for x, say, 1 and find the corresponding values for

».

y=(1)'+5
=1+5
= 6

Crganize the results in a table.
x 1({0-1]-2
y=x+5|6[5] 6| 9

Flot these points and join them using a smooth curve. Since the inequality 18 =
usze a sold line to draw the curve.

A

¥
14 1

2.
X
— -
-4 3 2 A 1 i 3 4
2.
Y

From the graph, we can see that for no x-values z°+ 5 = 0. Therefore, the given
inequality has noe solution



Answer 8e.
Consider the vertex (5, —4)and passes through(1.20).
Write a quadratic function.
The quadratic function in vertex form is y=a(x— h}l +k where the vertex is (k).
Substitute the v-:rtex{h,k} = {5, —-4} i
y=al(x-— ;2}1 +k
y=a(x- 5}1 -4
The quadratic function passes through the point(1.20).
Substitute the value(x,y)= {],Zﬂ) .

_j.9=.rll::u:—5}2 —4
20=a(1-5) -4
24 =16a

3
a=—

2

Hence, the quadratic function 1s y = %(1—5}1 -4

The graph of the function 1s as shown below.

0

=

151r

10t

w8 & 4 2 9

104

.151&




Answer 8Smr.

A note paper measuning 3 inches by 8 inches contains a solid stripe along the paper's
top and left sides with width x inches.
The diagram 1s shown below:

51n

8 in

If the stripes will take up one-third of the area of the paper .
Then we need to find x .

Sx+(5—x:}x=%(8}(5)

8x+5x—x" =?

x2—13x+?=ﬂ

3x" —39x+40=0
 —(-39)%(-39)" -4(3)(40) —b+b' —4ac
N 2(3) T

. 39+ 41041

6
I o 1 ;m}'*”m

39+ 41041
DiSCﬂfd, EZT }11_

since no side of the note paper has length greater than 11.
This note paper cannot have a sinipe of width greater than 11 inches.

Therefore, |£E_]_12| i



Answer 8q.

Solve the inequality 12 <x” —7x

Consider,
12<x*—Tx
X' —Tx—1220
7 7 £
xl—?x+(——] ::11{—_} Add12+| -~ | onboth sides
2 2 2
2
7 o7 . .
x—E 2: White left side as a perfect square
The inequality becomes
I—E":_:— E or ;_33 E
2 4 2 V4
7. 97 7397
X—— L —— or X—= 22—
2 2 2 2
797 7+./97
x = or X2
2 2
R L C7A T T+97
2 2
[ ?—Jfﬁ] [HJQ_?
X €| o, 5 L -

1s the solution set of the given inequality.

Answer 9e.

We know that the vertex form of a quadratic function 1z vy =aix — Ez}z + k, where the
vertex 15 (b, &), It 13 given that the vertex 15 (=3, 3).

Thus,
y=alx + 3)24-3.

substitute 1 for x, and —1 for v to find & since the graph passes through (1, -1
~1=a(l+37%+3

Solve for a
-1 =16 +3
-4 = 16z

=

I =



Eeplace @ with —i iny=all+ 3}2 + 3

y=—%[x+3]2 +3

The quadratic function 1z ¥ = —%{x + 3% + 3

Answer 9mr.

—b £ B — dac

2t

In the quadratic formulax = , the expreszion B? — dac is called the

discriminant.
Substitute 3 fora, 5 for b, and -2 forcin 5 — dae and evaluate.

B - dac = 52— 4(3)(-2)
= 25+24
= 49

The discriminant of the given quadratic equation 15 49,

Answer 9q.

We can solve the given inequality using a table. First, rewrite the given tnequality.

o4 S5x 4250

Mow, find the x-values for which the value of quadratic expression 15 0. Solve using the
fuadratic formula.

_ 54 J3 = 4(2)(2)

" 2(2)
=)
4
=5k 3
4
Evaluate.
x=—2 o x=-025

Choose some values for x tncluding —2 and —0.5, and evaluate the expression
2x° + 5x + 2. Then, organize the results in a table.

x -6 | =4 | =2 |=-1|=-05(0|1| 2 |4
2x'+S5x+2| 44| 14| 0]-1 0 1292054

From the table, we note that the x°+5x+2 > Owhenz < —2 orx »—05, Therefore, the
solution of the given mequality1s x < —2 or x > 0.5,



Answer 10e.

Consider the vertex (5,0)and passes through(2,-27).
Write a quadratic function.
The quadratic funciion in vertex form 1s y=a(x— h}l +k where the vertex is (k).
Substitute the xfertex(h,k) = (S,D] )
y=alx- h}l +k
y=a(x— 5}1 +0
The quadratic function passes through the point(2,—27).
Substitute the value(x,y)= (2, —2?) .
y=a (x — 5]2 +0
~27=a(2-5Y
—27=9a
a=-3
Hence, the quadratic function 1s y = —3(]: —5}: .

The graph of the function 1s as shown below.

oy
254
204
154

104

¥=

0 & & 4 2 0 10
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20+
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Answer 10q.
Write a quadratic function with vertex (5, 7] and passing through the point(ll 1).
The required quadratic function will be of the form.
v=a(x-5Y+7 . (1)
(Since, the quadratic function in vertex form is y=a(x— h}z +k where (hk) is the
vertex)

The above function yzﬂ(x—ﬁ): +7 passes through the points (3,11).
11=a(3-5)" +7 Substitute (3,11)

11=4a+7

d=4a

a=1
Substitute =1 in equation (1)

Therefore |y =(x— 5}2 + 7| 1s the required quadratic function.

Answer lle.

We know that the vertex fortm of a quadratic function 15 y =alx — Ezjz + k, where the
vertex 15 (&, &) It 15 given that the vertex 15 (=4, =20

Thus,
y=al0+47% -2

substitute 1 for x, and —1 for v to find @ since the graph passes through (0, 300
30 =a(0 + 4% - 2

solwe for g
a0 = lba — 2
52 = lba
2=a

Eeplace a with 2 in y=a(0 + 4]2 =%
y=2x+47-2

The quadratic function 1z y=2{x + 4)2 -2

Answer 11q.

We lenow that the intercept form of a quadratic function 13 ¥y =ailx —piix —g), where p
and ¢ are the intercepts.

It 15 given that the x-intercepts are —3 and 3. Substitute =3 for p, and 5 for g
y=alx - (=3)]x -3

simplity.
v=alx +3x -



The parabola passes through the point (7, —40%. In order to find the value of @, substitute 7

for x, and 40 for v 1n the equation.
A0 =7+ (7 -3

Solve for a
=40 = 20z
-2 =a

Substitute the wvalue for a iny = alx + 3)x — 5.
¥=-=2{x+ Zix — 9

The quadratic equation 15 ¥ = —2{x + 3)(x — o).

Answer 12e.
Consider the vertex (2.1) and passes through (4,-2).
Write a quadratic function.
The quadratic function in vertex form is y=a(x— h}z +k where the vertex is (k).
Substitute the vertex [h,ﬁ:‘} = [2,1} .
y=alx— h:}1 +k
y=a(x-— 2}2 +1
The quadratic function passes through the point(4.-2).
Substitute the value(x,y)= (4, —2]
v=a (x — 2]1 +1
2=a(4-2) +1
—3=4a
-3
s

i =
Hence, the quadratic function 1s y = _IB (x— 2}2 +1.

The graph of the function is as shown below.

L -
a
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Answer 12q.

G164 10-120 ATD: 464 | 14112012
EID: 1372 | 05/1232002

TWrits 2 guadratic fmctice that passes through the points [—L2L{4,=23),(2-T)
The standard form of 2 guadmatic fimction is ¥ =& +8+c L {1)-

Simca, s ahows funchiom. o T it PaEREE thaoagh tha
paimts {1 2}, {4.-13),(2-T).
| g—bte =l Prorerrtind: Pon? o Light s
L& +46 +e = =13 Ehstituss the poixts (—12),04,-23).(2—7 Foormasitmd: Pont color: Uight B
$a+ib+em=T

Sehe the zbove system.

Coesidar,

=Lt

Lo +4b+e=—13 subtract
—15a S5 =15

Sat+bh=—3F .. |:1:|
Alko

a—b+z=l

g+bm=3 (3}
Sukbdract (3) fam (I}
Iom-1
& m=]

Eguaticm (3) becomes
—l+t=-3
-1
Substitmia
am=—L 5w =] in pquation &— &+ w2
2ml

Eguaticm (1)) becomes
Themfors v m—z —L=+1] is the required quadratic fmctica.

Answer 13e.

We know that the vertex form of a quadratic function 15 v =alx — Ez)z + k, where the
vertex 15 (b, &) It 13 given that the vertex 15 (-1, =),

Thus,
y=alx+ 17 -4



substitute 2 for x, and =1 for v to find @ since the graph passes through (2, =1
“l=a2+ 1 -4

Solwe for a
-1 =9 -4
3= 9a

1

s,

3

Eeplace a with % in equation v = a2 + 1]2 -4

y=%u+uﬂ—4

The quadratic function1s y = %(x + 0% -4,

Answer 13q.

We know that the equation for an object that 15 launched or thrown 1z
=164 +pi + A, where & 13 the height, £ 15 the time 10 motion, vy ts the object’s 1nitial
vertical welocity, and Ag 13 the tnitial height

substitute 30 for vy, 0 for 2, and 5 for &g in the equation
0=—16:2+ 50t + 5

solve the equation using the quadratic formula

=50 £ ,[(50)° - 4(~16)(5)

A=
2(—15)

Evaluate.
- =50+ J2E20

B —32

50+ 551
N —
—32

mo— 010 or 32

since time cannot be negative, discard —0.10. Therefore, for about 3.2 seconds the ball 15
in the air.



Answer 14e.
Consider the vertex (3,5)and passes through(7,-3).
Write a quadratic function.
The quadratic function in vertex form is y=a(x— h}z +k where the vertex is(.k).
Substitute the \-'ertex(h,k) = {3,5) .
y=a(x- 32}1 +k
y=a(x— 3]2 +3
The quadratic function passes through the pumt(?,—?:] .
Substitute the value (x. }) = (?, —3} )

y:a{x—3}2+5
3=q(7-3) +5
—8=16a

-8
a=—

16

1
a=-——

2

Hence, the quadratic function 1s y = _?1(:1:—3}2 +5.

The graph of the function 1s as shown below.
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Answer 15e.
We know that the vertex form of a quadratic function 15 vy =aix — Ez]lz + k, where the
vertex 15 (&, &) It 1z given that the vertex 1s (3, =3).

Thus,
y=alx — 57 -3

substitute 1 for x, and 5 for v to find @
S=all-57°-3

solve for a
5 =16a-3
8= 16a
1
2

= it

Eeplace a with % in equation (1),

1 2
= —(x—-o00" =3
¥ 2( )

The quadratic function s ¥ = %{x -5 -3,

In order to check whether the point (0, 37 lies on the given parabola, substitute 0 for x,
and 2 for v and evaluate.

7 1 ;
3L —(0-5°-3
2( )

3¢E
2

The point (0, 3) 15 not on the given parabola

cimilarly, check for the other points given in the chowces. We note that the point (=1, 13)
satizfies the quadratic function Thus, the point (=1, 120 lie on the given parabola

The correct answer 18 choice C.

Answer 16e.

Consider a parabola that has the x-intercepts 4 and 7 passing through the point (2,-20)
The required quadratic function will be of the form.

y=a(x—4)(x-7)
(Since, the quadratic function in mtercept form1s y =a(x —p}(}:— g ) where p and g
are x-intercepts)
Since, the above function also passes through the point(2,-20) .

= 20 =a(-2)(-5)

a=-—2

Therefore y=-2(x—4)(x—7) is the required quadratic function.
The other point on parabola 1s [5, 4}



Answer 17e.

We know that the intercept form of a quadratic function 15 ¥y =a(x —p)(x — ¢), where p
and ¢ are the intercepts.

Fromm the figure it 15 noted that the x-intercepts are —2 and 3. Substitute =2 for p, and 3 for

g.
y=alx - (=d)](x = 3)

s lity.
v=alx +2)x =3

The parabola passes through the point (0, &), In order to find the walue of @, substitute 0
tor x, and & for ¥ in the equation.

6= a0 + 2)(0 — 3}

Solve for a.
b = —ba
-1==a

substitute the value for @ iny = alx + 2)(x — 3.
y=—1{x+2x -3

The quadratic equation 15y =—(x + 2)(x — 3).

Answer 18e.
Consider a quadratic function in intercept form has the x-intercepts —6 and —4
Passing through the point (—3,3)
The required quadratic function will be of the form.
y=a(x+6)(x+4)
(Since, the quadratic function 1n intercept form 1s y= a(x —p}(.r— g ) where p and g
are x-intercepts)
Since. the above function also passes through the point(—3,3) . We get
=3=a(3)(1)
a=1
Therefore y=(x+6)(x+4) 1s the required quadratic function.

Answer 19e.

We know that the intercept form of a quadratic function is y =alx —p)ix —g), where p
and g are the intercepts.

From the figure it 15 noted that the x-intercepts are —2 and 3. Substitute =3 for p, and 3 for

.
y=alx - =3z -3

simplify.
y=a(x +3)x -2



The parabola passes through the point (1, =) In order to find the value of @, substitute 1
for x, and =4 for v in the equation.

=gl +3)(1-3)

Solwe for a
—4 = —ba
1

— =

2

mubstitute the value for @ iny = alx + 3)(x — 3).
y=%&+ﬂ&—ﬂ

The quadratic equation 15 ¥ = %[:ﬁ: + 3){;: - 3.

Answer 20e.

Consider a quadratic function in intercept form has the x-intercepts 2 and 5 | passing
through the point (4,-2)
The required quadratic function will be of the form.
y=a(x—-2)(x-5)
(Since, the quadratic function in mtercept form 1s y= a(x —p](x—q} where p and g
are x-intercepts)
since, the above function also passes through the pc:int({—l] .
2=a(2)(-1)
a=1
Therefore y=(x—2)(x—5) is the required quadratic function

Answer 21e.

We know that the intercept form of a quadratic function 15 y=alx —p)ix —g), where p
and g are the intercepts.

It 15 given that the x-intercepts are =3 and 0. Substitute =3 for p, and 0 for g.
y=alx - {=3)]x-0)

mimp ity
yv=alx+ 3

The parabola passes through the point (2, 107, In order to find the walue of @, substitute 2
tor x, and 10 for y in the equation

10 = a2 + 3)(2)

Solwe fora

10 = 10z

1 =a



substitute the value for @ tn y=alx + 2
y=({x+3x

The quadratic equation 15 ¥ = (x + 2)x.

Answer 22e.

Consider a quadratic function in intercept form that has the x-intercepts —1 and 4
passing through the point !:2, 4}
The required quadratic function will be of the form.

y=a(x+1)(x—4)
(Since, the quadratic function in intercept form is y =a(x—p)(x—g) where p and g
are x-intercepts)
Since, the above function also passes through the point (2_4)

= 4=a(3)(-2)
2
3

Therefore y=- % (x+1)(x—4) is the required quadratic function.

Answer 23e.

We know that the intercept form of a quadratic function 15 v =ailx —p)ix —g), where p
and ¢ are the intercepts.

It 15 given that the x-intercepts are 2 and 7. Substitute 3 forp, and 7 for g
y=alx-3(x -7

The parabola passes through the point (6, =%, In order to find the walue of @, substitute &

tor x, and =% for ¥ in the equation.
—S=alb-3)6-7)

molve for a.
-9 = —Za
3=

substitute 3 forain yv=alx - 3ix -7,
y=3x-3x-"N

The gquadratic equation 15 ¥ = 3(x — 2i(x = 7).



Answer 24e.

Consider a quadratic function in intercept form that has the x-intercepts —5 and —1
passing through the point (—7,—24)
The required quadratic function will be of the form.

y=a(x+5)(x+1)
(Since, the quadratic function in intercept form is y =a(x—p)(x—g) where p and g
are x-intercepts)
Since, the above function also passes through the point(—7,-24)

= -24=a(-2)(-6)

a=-—2

Therefore y=-2(x+5)(x+1) is the required quadratic function.

Answer 25e.

We know that the intercept form of a quadratic function s y=alx —p)ix —g), where p
and g are the intercepts.

It 15 given that the x-intercepts are —6 and 3. Substitute —6 for p, and 3 for g.
y =[x - (-6)](x - 3)

F=a[x+6)[x—3)

The parabola passes through the point (0, =93, In order to find the walue of @, substitute 0
for x, and =% for ¥ in the equation.

—9=g(0+6)(0 - 3)

molve for a.
-9 = —18a
1

= I I:'I

2

substitute % forain y=alx +61(x -3

1
:F=§{JE+5I'{I—3}
: o 1
The quadratic equation iz ¥ = E[I + &ilx — 3

Answer 26e.

The error 1in deriving the required quadratic function 1s, 5 and —5 are taken as x-
intercepts and (4, —3} 15 taken as a point through which the graph is passing, both of them
are wrong.

We need to write a quadratic function in intercept form that has the x-intercepts 4

And —3 passing through the point (5.-5)



The required quadratic function will be of the form.
yv=a(x—4)(x+3)
(Since, the quadratic function in intercept form is ¥ =a(x—p)(x—g) where p and ¢
are x-intercepts)
since, the above function also passes through the puint(i—ﬂ}

- —5=a(1)(8)
_ )
T

Therefore y=- g {x — 4) {x +3) 1is the required quadratic function.

Answer 27e.

The vertex and a point on the graph are given We can use the vertex form of a quadratic
function. Inthe given solution, the error 1s that the intercept form of a quadratic function
1z used instead of vertex form.

substitute 2 for 2, and 3 for & in the vertex form of a quadratic function.
The wvertex form of a quadratic function 1s y =a(x — Ez)z +ic, where (&, &) 15 the vertex

substitute 2 for &, and 3 for &
y=alx -2 +3

In order to find @, use the other given point (1, 5).
substitute 1 for x, and 5 for v

S=all -2 +3
Solve for a.
S=a+3
=g

Answer 28e.
The standard form of a quadratic function 1s
y= ax’ +bx+c.
The above quadratic function that passes through the points (]_, —6:] ,(2,—1] ,{4,—3}

at+b+c=-6
da+2b+c=-1
léa+db+c=-73

By solving the above system

a=—2b=11c=-15
Therefore y =—2x" +11x—15 is the requited quadratic function.



Answer 29e.

Step 1 mubstitute the coordinates of each pownt into ¥ = ax® + bx + ¢ to obtain the
systermn of three linear equations.

substitute —3 for x, and 4 for v iny = ax +bx +e.
d=a(-37 +h(- +c

s ity
4 =8a-3b+e Equation 1

Mow, substitute —6 for x, and -2 for v
—2 = a(—6)° + B(-6) + ¢

sirnplify.
-2 = 3ba —bb+¢ Equation 2

Eeplace x with -4, and » with =2,
~2=a(~4? + (- +c

simplify.
—2=16a—-4b+c¢  Equation 3
Step 2 Eewrite the system of three equations in step 1 as a svstem of two
equations.

Lultiply each side of Equation 2 by —1.
2= —3ba+6b—¢ Eevized Equation 2

Add Equation 1 and Eewvised equation £ to eliminate <.

4 = g —2b 4+
42 = —Sba+b6b-c
b = —ZVa+ 3b Equation 4

MMultiply each side of Equation 3 by —1.
2 =—lba+4b —¢ Eevized Equation =

Ldd Equation 2 and Eevised equation 3 to eliminate © again.

—2 = Zha-—6b+r
2 ==lba+4b-=c
0= 20a - 2b Equation 5

Step 3 Mow, solve the system consisting of Equations 4 and 5. For this, multiply
each side of Equation 4 by 2 and Equation 5 by 3.
6 = —Z27a+3b x 2 — 12 = =5da + 65 Eevized Equation 4

0= 20a-2& = 3 — 0 = &0a -6k Eewvised Ecquation 5



Ldd Eevized Equations 4 and 5.

12 = —534a + &b
0= 60 -6k
12 =  6a
solve for a.
a=2

First substitute 2 for ¢ 1n Equation D to find the value of &

0=20(2)-2&
Solve for b

0 =40-2&
2 = 40

A= 20

In order to find the value of ¢, substitute 2 for a, and 20 for & 1n Equation
(1.
4=89(2-320+¢

molve for e

4 = 18-60+¢
4 = —42+¢
46 = ¢

substitute 2 for a, 20 for &, and 46 forc in v = ax’ 4+ bx + e,
y=2x2+ 20x + 46

Therefore, the quadratic equation 15 y = oxl + 20x + 46,

Answer 30e.

The standard form of a quadratic function 1s
yzaxz +bx+c.

The above quadratic function that passes through the pownts (—4.—6).(0.—2), (2, 6)
lba—4b+c=-6
c=-—2
da+2b+ec=6

By solving the above system
a=l=b=3,c=—2
2
The guadratic function 1s

1
¥ =EI2 +3x—2



Answer 31le.

Step 1 substitute the coordinates of each point into y = ax? + bx + ¢ to obtain the
system of three linear equations.

substitute —4 for x, and =5 for y iny = ax +bx +c and sitnplify.
—3 =g~ + B + ¢

simnplify.

—i=lba—-4b+rc Equation 1
How, substitute 0 for x, and -2 for v in y= ax +bx +c.
—2 = a0 + B0 +¢

simplify.
-2 =c Equation 2

Eeplace x with 1, and y with 7 iny = ax®+bx +e.
T=a(1P+5(1)+c

simp ity
T=a+b+e Enquation 3
Step 2 Eewrite the system of three equations 1 Step 1 as a system of two

equations.

substitute —2 for o 1n Equation 1.
—3=1lba—4bh-2

simplify.
-1 = 16a — 44 Eevized Equation 1

substitute —2 for ¢ 1n equation (3).
T=a+b-2

simplify.
B =a+h Eevized Equation =

Step 3 Mow, solve the systemn consisting of Eewized Equations 1 and 3.
In order to eliminate &, multiply each side of Eewvized Equation 2 by 4.
B=a+db x 4 A6 = 4a+ 4L Equation 4

Ldd Eevized Equation 1 and Equation 4.

-1 = 16a - 4b
36 = da +4b
35 = 20g
molve for a.

a =

I | - le
| un



mubstitute % tor ¢ in Eewvized Equation 3.

.

9= _—_+5
4
molve for b
29 _,
4
. 7 29 . 3
Substitute E fora, ? tor b, and -2 foreiny=ax* +éx +o.
7o 28
= —x"+—x+|(-Z
=2 7 )
Therefore, the quadratic equation 1z ¥ = Exz + 24—9:{ =i

Answer 32e.

The standard form of a quadratic function 1s
7
y=ax +bx+c.
Above quadratic function that passes through the points {—2,—4},{:D,lﬂ) ,(3,—?)
da—-2b+c=—4
c=10
Q9a+3b+c=-7

By solving the above system

.:2=—E,b=%=c=lﬂ
15 15

The quadratic function 1s

Answer 33e.

Step 1 Substitute the coordinates of each point into y = ax® + bx + ¢ to obtain the system
of three linear equations.

substitute —2 forx, and 4 foryiny = ax +bx +e.
4=a(-2F + (-2 + ¢

simplify.
4 = 4dg - 2b+¢ Equation 1



Eeplace x with 0, and y with 5 iny = ax? +bx +¢ and simplify.
5= a0 +4(0) +¢
5 =g Equation 2

substitute 1 forx, and —11 foryiny = ax+bx +c and simplify.
“11 = a(l + & (0 +c

-ll=a+&+¢ Equation 3

Step 2 Rewrite the system of three equations as a system of two equations.
For this, substitute 5 for ¢ in Equation 1.
d=4g-2b+5
simplify
-1=4da-2b Eewsed Equation 1

How, substitute 5 for ¢ in Equation 3 and simplify.
16 =a+b Eevised Equation =

Step 3 Solve the system consisting revised Equations 1 and 3.
~1=dg-2b ~1 = 4a - 2b

-6 =a+i X 2 —32 = 2a + 2&
—33 = fa

molve for q.

_ 33
6

1
2

il =

In order to find the value of &, substitute — % tor & 1n Eevized Equation 3.

-16 = —£+£:
2
solve for b,
_el
2

substitute the values fora, &, and ¢ 1n y = ax®+bx +o

11 , 21
= -——zx"—-—x+5
7 2 2
The quadratic equation is ¥ = —sz - E;'c + 3.

2



Answer 34e.

The standard form of a quadratic function is
y= ac’ +bx+c.
The above quadratic function that passes through the points [—1,—1},(1,1 1), [3, ?:]

a—-b+ec=-1
atb+e=11
Da+3b+c=7

By solving the above system
a=—2b=6c=7

The quadratic function 1s
y=—2x"+6x+7

Answer 35e.

Step 1 Substitute the coordinates of each point into v = ax? + bx + ¢ to obtain the system
of three linear equations.

substitute —1 forx, and 2 foryviny = ax +bx +e.
9=gl—1¥ +5(-1)+¢

simp ity
9 =a-b+ec Equationl

Eeplace x with 1, and y with 1 in vy = ax® + bx +c and simplify.
1= a1V +5(1)+¢
S=a+b+c Equation 2

substitute 3 for x, and 17 forviny = ax’® + bx + ¢ and sitmplify.
17 = a(3)" +5(3) +¢
17 = %a+5b+c Equation 3

Step 2 Rewrite the system of three equations as a system of two equations.

Add Equations 1 and 2.
9= a-4+ ¢

1= a+d+ ¢

10 = 2a + 2z Equation 4

£dd 3 times Equation 1 to Equation 3.
B=a-b+c ¥ 3 2= 3a -3+ 5
17 =%a +3+¢ 17 =% +384+¢

44 = 12a + 4ds Equation O



Step 3 Solve the system consisting revised Equations 1 and 2.

bAdd -2 times Equation 4 to Equation 3.

44 = 12a + 4e 44 = 12a + 4c
10 = 2a +2c = =2 20 = —da - de
24 = Ba

Divide both the sides by &

2 _ %
o 5
3=a

substitute 3 for @ in Equation 4.

10=2(+2c
simp ity

10 =6+ 2
4 = Zr

2 =it

Mowr, substitute the walues for @ and ¢ in Equation 1 to find the value of &,

9=3-h+2

Solve for &

L—_A

mubstitute the values fora, &, and e tn y= ax +bx +e.
y= 3x% —dx + 2

The quadratic equation 15 y = I —dx + 2.
Answer 36e.
Consider the points
(—6.-1). (-3.4)and (3.8)

It is need to write quadratic function in standard form for the parabola that passes through the
given points.

Step-1: substitute the coordinates of each point into y=m2+f.u:+ct0 obtain the system of
three linear equations shown below.

_1:,,(_5)’+5(_5)+¢ Substitute -6 for x and -1 for »-
—1=36a—6a+ ¢ Equation 1

—4 =a(-3) +5(—3)+¢ Substitute -3 for x and -4 for ¥
—4 =953 +¢ Equation 2

g:,,(ng,b(g}H Substitute 3 for x and 8 for ¥

£—=9414 34 tquation 3



Step-2: solve equations 1 and 2 to eliminate &

36a—6b+c=-1x1
Qa—3btec=-—4 x-2

182 —c =T Equation 4
Solve the equations 2 and 3 to eliminate &

Qa—-3b+c=—1
Qa+35+c=8

Qa+c=2 Equation 5

Step-3: solve equations 4 and 5 to get values of & and ¢
182—c =7
Qg+c=2

27a=9
1

a=_

3

Substitute #=1/3 in equation 5 to get value of ¢

9(1]+c =2
3

34ec=2

c=-1

Thus, a=1/3 and g=-1

Substitute values of & and cin equation 3 to get value of p

9[1]+35—1=ﬂ
3

3+35=9
=6
h=2
Therefore, a=1/3. =2 and ¢=-1

Hence, a quadratic function for the parabola passing through the given points is

y=%x2+2:r:—l




Answer 37e.

Step 1 Substitute the coordinates of each point into y = ax® + bx + ¢ to obtain the system
of three linear equations.

substitute —2 for x, and =12 foryiny = ax +bx +e.
A3 =a(-2P + (-2 +e

simplify.
—-13 = da - 26+ Egquation 1

Eeplace x with 2, and y with 3 th y = ax? + bx + ¢ and simnplify.
3= a2V +b(2) +c
s=da+ b+ Equation 2

substitute 4 for x, and 3 for vy iny = ax? +bx +c and sitnplify.
5= a(4) +b(4) +c
5=16a+4b+¢ Equation 2

Step 2 Rewrite the system of three equations as a system of two equations.

Ldd Equations 1 and 2 to eliminate &.
12 =4da - 26 +¢

S=da+ b+

—10 = Ba + Ze Equation 4
Add -2 times Equation 1 to Equation 3 to eliminate & again.
5= lba +45 +¢ 5= lba +45 +¢
S=da+ b+ wo =2 -6 = —bBa —4& - e
-1= 3Ba - Equation 5

Multiply each side of the Equation by -1

=1 _ Ba—g
-1 -1
1l=-8a+¢ Equation &

Step 3 Solve the system consisting of Equations 4 and 6.

-10 = Ba+ Zc
1l=-8a+ ¢
-9 = 3c

wolve for o) For this, divide both the sides by 3
-4 ae

3 k

-3 =c



substitute =3 for ¢ 1n Equation 5.

—1=8a—-(-3)
solve fora.
-1 =258z+3
—4 = Ba

1
— =

2

How, substitute the values for @ and ¢ 1n Equation 1 to find the value of &

~13 = 4[—1]— 2k -3
2

Solve for b
-13=-2-2-13
-8 = - 2b

4 = b

Substitute the values fora, &, and cin y = ar® +hx +c.

1 2
= —=g-fdx =3
d z

: : o 1
The required quadratic equation iz ¥ = —Exz +4dx -3

Answer 38e.

Consider the points
(—619} (—4,11)and (2,—3)

It is need to write quadratic function in standard form for the parabola that passes through the
given points.

Step-1: substitute the coordinates of each point into y=m2+&r+ct0 obtain the system of
three linear equations shown below.

29 = a(—6)" +5(-6)+¢ Substitute -6 for x and 29 for ¥
29 =36a—6&+¢ Equation 1

12= a(-4)" +5(—4)+ ¢ Substitute -4 for x and 12 for ¥
12=16a— 46+ Cquation 2

—3=n{2)2+b(1)+c Substitute 2 for x and -3 for »

—3=A4g4+2bh+c Equation 3



Step-2: solve equations 1 and 2 to eliminate &

36a—604+c=-29 x2
16a— 40+ =12 x3

2Aa—c =22 Equation 4
Solve the equation 2 and 3 to eliminate &

16— 4+ =12 x1
da+2bh+c=-3 x2

Ba+c=2 Equation 5

Step-3: solve equations 4 and 5 to get values of & and ¢
a—c=22
B8a+c=2
32a=24

F=—

4

Substitute o =3/4 in equation 5 to get value of ¢

§[2)re-2

b4c=2
c=—4

Thus, a:jfal and g=—4

Substitute values of & and ¢in equation 3 to get value of p

4[E]+Ib—4=—3
4

3428 =1
26=-2
B=-1

Therefore, g=3/4,k=-1and ¢=-4

Hence, a quadratic function for the parabola passing through the given points is

3
==x-x—4
il 4




Answer 39e.

Step I Substitute the coordinates of each point 1n v = ax® + bx + ¢ to obtain the system
of three linear equations.

substitute =3 for x, and —2 foryiny = ax +bx +e.
2 =a(-3F + B(-3) + ¢

simplify.
-2 =% -3k +c Equation 1

Eeplace x with 3, and v with 101y = ax® +bx +c and simplify.
10 = a(3) +5(3+c
10 = Sa + 38 +¢ Equation 2

Substitute & for x, and —2 for yiny = ax® + bx + ¢ and simplify.
2= a(6) +5(6)+c
—2 = 3ba+ bbb+ Equation =

Step 2 Bewrite the system of three equations as a system of two equations.

Add -1 times Equation 2 to Equation 1 to eliminate ¢,

-2 =% -3 +c -2 = Sa-3+4c
10 = 92 + 26+« =1 10 = =% — 3h —¢
=12 = — &b Equation 4

Divide each side by —6.

-12 _ —6b
e
2 =b

Step 3 Solve the system consisting of Equations 1 and 3.
Add -1 times Equation 3 to Equation 1.

—2= Ba-3b+4¢ -2 = Ba —2b 4+
-2 =3ba+6b+c x -1 2 =—36a—-6b-r
0= —-27a— %8 Equation 5

solve for @ For this, substitute the value for & in Equation 5.

0= —27a - 9(2)

simplify.
0= —-27a—-18
18 = —27a
2

—_— =



Mow, substitute the walues for @ and & 1n Equation 1 to find the value of .

o= 9[-%]— 3(2) + ¢

solve for b
-2 =—-6-6+c

10 = ¢
substitute the values fora, & and e th y = ax® +bx +e

¥ = —ixg + 2x + 10
3
. . e 2 4
The required quadratic equation 1z ¥ = —?x + 2x +10.

Answer 40e.
Consider the points
(—Dj,—l). {l__ﬂ}and (11,15}

It is need to write quadratic function in standard form for the parabola that passes through the
given points.

Step-1: substitute the coordinates of each point into y:axz-l-&r-l-ctﬂ obtain the system of
three linear equations shown below.

—1=a2(—05) +5(-0.5)+¢ Substitute -0.5 for x and -1for -
—1=0252—05k+¢ Equation 1

8=a(2)’ +5(2)+c Substitute 2 for x and & for .

8 = 4242k +¢ Equation 2

25 =a(11)’ +5(11) +¢ Substitute 11 for x and 25 for ¥-

25 =121z +11p 4 ¢ Equation 3

Step-2: solve equations 1 and 2 to eliminate &

025a—-05b0+c=-1 x4
da+2b+c=8 x1

Sa+5c =4 Equation 4

Solve the equation 2 and 3 to eliminate &

da4+2b+c =8 x11
12124154 =25 x2

—1982+9c =38 Cquation 5



Step-3: solve equations 4 and 5 to get values of & and ¢
S5a+5=4 x9
—198a+9c =38 x5
10352 = —154
154
1035
Substitute a=-154/1035 in equation 4 to get value of ¢
5(—EJ+5::=4
1035
674
1035
Thus, a=-154/1035 and ¢=674/1035

[

Substitute values of & and £in equation 3 to get value of &

a[ -2 14254 50 g
1035 1035

_4(154) + 25(1035) + 675 =8(1035)
25(1035) =8280 —59
8221
" 2(1035)

Therefore, a=-154/1035,5=28221/2(1035) and ¢ =674/1035
Hence, a quadratic function for the parabola passing through the given points is
1

8221
y=— (—15413 ——x+ 5?4]
1035 2

Answer 41e.

We lenow that the intercept form of a quadratic function s y =alx —p)ix —g), where p
and ¢ are the intercepts.

It 15 given that the x-intercepts are —11 and 3. Substitute =11 for p, and 3 for g in the
intercept form.

y=a[x - (-11)]x - 3)

simp ity
yv=a(x+11)x -3



The parabola passes through the point (1, =122). In order to find the value of @, substitute

1 for x, and =192 for ¥ in the equation.
—182=a(1+113(1 -3

solwe for a.

=182 = a(lE)[—E)

-192 = - 24a
8=a

Substitute 8 fora mmy=a (x + 1(x - =),
y=8x+11ix-3)

Exzpand.

¥ = 8(x" - 3x+11x - 33)
= a(f +8x - 33)
= 8% + fdx — 264

The quadratic function of the graph with given characteristics 15 8x° + 6dx — 264

Answer 42e.
Write a quadratic function with vertex (45,'}'_15) and passing through the point {?,—3).
Use vertex form because the vertex is given.
y= a(x_;.f + k Vertex form
_p:.g(x—aljf 4725 Substitute 4.5 for k and 7.25 for k
Use the other given point, (7,—3).tofind &
—3=a(?—4_5)2 4725 Substitute 7 for x and -3 for ¥
3 =a(625)+725

a(6.25)=-1025

41
g=—— Solve for a

Therefore y:—%(r—llj}: + 725 is the required guadratic function.



Answer 43e.

Azsume that the vertex of the parabola 13 (0, ). To draw a parabola that passes through
(=2, 3), first plot the vertex (0, 0) on a coordinate plane.

A
Elj

f

&
5
4
3

A
on
i
sl
1
B
—
—_—
i
e
=
on

We know that the vertex form of a quadratic function s v =alx — Ez]z + i, where the
vertex 15 (h, ).

substitute O for & and &
y=ailx — 0 +0

simplify.
y= ax

In order to find @, use the given point (—2, 2). Substitute —2 for x, and 3 for y
3= g(—2)

molve for a.
3= da

3

— = &

4

The graph of the parabola opens up if @ = 0. Since the value of & 15 % which 15 greater

than 0, the graph of the parabola opens up.



The azis of symmetry of the graph of the function y = a(x - Ez}g + ks x = A Since the
value of 212 0, the axis of symmetry of the graph of the given function s x =10

Diraw the axzis of symmetry x = 0 on the coordinate plane.

axisof 4
symmetrvg|V
. -5
x=0

i

L
5
4
3

vieriex

10.0)

Y=

MNow, evaluate the reflection of (=2, 3). Since the point (=2, 33 15 2 units left of the axis of
symmetry, the reflection of (=2, 3) 15 2 units right of the axis of symmetry. Thus, the

reflection of (=2, 2) 13 (2, 2.

Plot the point and its reflection in the axis of symmetry.

axisof &
symmelry g | ¥
x =1 8
f
G
o
4
1
(-2,3), 5 (2, 3)
2
1 viriex
X
- thL m >
504 3 -2 -1 1 2 3 4 5
-1
-2
‘F



Draw a parabola through the plotted points.
axis of |}
sVmmelry !
x=0 8

F

L
5
4

substitute % fora iny=czx2.
3 2
= —x
g 4

Thus, the quadratic function in vertex form 1s

3 a
= —x".
YTy

The above equation 15 both 1n the standard form and in the intercept form.

Answer 44e.
Given a set of data pairs (x, ¥).
We can determine whether the data can be modeled by a quadratic function of the form

_;.r:.mc2 by checking the ratio 12 is a constant always.
x

Answer 45e.

Step 1 Substitute the coordinates of each point into ¥ = ax? + bx + ¢ to obtain the system
of three linear equations.

cubstitute 1 for x, and -4 foryiny= ax +bx +e.
A =a(1P +b(1) +¢

simp ity
-4 =a+b+¢ Egquation 1



Eeplace x with 3, and ¥y with —16 1n y = ax’ +bx +c and simplify.
~16 = a(-3) +B(-3) +¢
16 = 9a—-3b+¢ Equation 2

substitute 7 for x, and 14 foryviny = ax® + bx +c and simplify.
14= a7V +&(7) +c
14 =48+ 78+ Equation 3

Step 2 Rewrite the system of three equations as a system of two equations.

LAdd 3 times Equation 1 to Equation 2 to eliminate &.

-16 = 92— 3b+¢ 16 = 9a—-3b+c
—d =ag+b+c w3 12 = 3a+ 54+ 3¢
—28 = 12a + de Equation 4

Ldd 7 times Equation 2 to three times Equation 3 to eliminate & again.

16 =% -3b+c x 7 -112 = 63z — 210 + e
14 =49a+Tb+c = 3 42 = 147a + 215 + 3c
=70 = 210« + 10z Equation 5

Step 3 Solve the system consisting Equations 4 and 5.
Ad4d —10 times Equation 4 to four times Equation 5

—-28 = 12a+4e x =10 280 = —120a - 40¢
=70 = 210z + 10¢ # 4 =280 = B840z + 40
0= TF20a Equation &
solve for @ For this, divide both the sides by 7200
i _ T20a
720 720
0=a

Iow, substitute the value of @ 1n Equation 5 and stmplify to find the value of ¢,

—-28 = 12([:])4-4.::
-28 = 4¢
-7 =r

In order to find the value of &, substitute O for @, and =7 for ¢ in Equation 1.
4 =0+4=-7

Solwe for &
=3



substitute the values fora, b, and e in y = ax® 4+ bx +oc
y=Dx2+3x—? or y=23x -7

The gquadratic equation 15 ¥ = 3x — 7.

A linear function 15 a function that can be written in the form y =mx + & where
and & are constants. Since ¥ = 3x — 7 15 of the form v =mx + &, the graph of the
equation 13 a straight line.

Therefore, the given points lie on a straight line.

Answer 46e.

Suppose that, three points on the parabola formed by the cross section of an antenna dish are
(0,4}. (13_25}and (5,3_0615)

:""'6 .lr"""""":"""':"""r"'"':"'""""""""':

i __-1 . h - _:- - -i- T - ]
S - - -- i
1 i 1 II
-2 y 0 1 1 ] A 3 6 1 g
= t------ :................____'_ ............................

It is need to write a quadratic function that passes through the points (0,4). (ljli}and
(5,3_0615}.

Step-1: substitute the coordinates of each point into _],rzﬂxz'l'&[-l-ctl:l obtain the system of
three linear equations shown below.

4 =a(0) +B{0)+¢ Subsiitute 0 for x and 4 for ¥

4 = Equation 1

3.25=a(2)’ +5(2)+¢ Substiute 2 for x and 3.25 for
325 =4a+2h+c Equation 2

3_0515=g(5}2+5(5)+¢; Substitute 5 for x and 3.0625 for »

3.0625 =2%a+5k+ ¢ Equation 3



Step-2: Rewrite the system of three equations in step 1as a system of two equations by
substituting 4 for < in equations 2 and 3.

424+ 26+ =125 Equation 2

4a+25h +4=73.25 Substitute 4 for ¢
44256 =075 Revised equation 2.
254 50 +c =3.0625 Equation 3
25+ 55+ 4=3.0625 Substitute 4 for €
2524 50 =—09375 Revised equation 3.

Step-3: solve the system consisting of revised equations 1 and 3.
Use the elimination method.
Az+26=075 x25
252 +56=-09375 x4
305=225
b=075

So. 4a+2(0.75)=0.75 which means g=-01875
The solution is g=—01875. #=073 and =14
A quadratic for the parabola is y=—0.1875x" + 0.75x+4

Answer 47e.

In order to find the quadratic function that models the path of the football, substitute the
values in the vertex form of a quadratic function.

We know that the vertex form of a quadratic function 1z v =a(x — Ez]z + & wath vertex at
(%, k). Thus,
y=alx — 200 + 15,

Use the given pownt {0, 0, to find a. Substitute 20 for x and 15 for ¥ 1n equation (1),
0=a(0—200%+ 15

Solve fora.

0= 400z + 15
—15 = 400a

3

_— =

50



mubstitute the value of @ 1n equation y =a(x — 20)2 + 12
3 2
=——i(x— 200" +15
¥ SD{ )

Thus, a quadratic function that models the path 15 ¥ = —%[:{ - 20)2 + 15
Answer 48e.

For a bar graph of average number of hours per person per year spent on the internet in
the United States for the years 1997-2001, we proceed as follows:

(2)
The scatter plot of the given model 15 shown below:
e
150+ ¥
.
{ 2{111,134]
.
100+ (2000.106)
hours|per person -
{199‘9,82}
.
0T {1998,54}
.
{19‘9?,34}
X
2 1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
year




(b)
The best fitting quadratic model of the data 1s given by the quadratic equation 1s

Q(x} =0.9x" +9.8x—77 And the model is shown below:

150 v

- 2 -
O(s)=09x" +9.8x (2011.134)

2000,106
ool ( )

(1999.82)

hours|per person

- | (1998,54)
(1997,34)
X
1 | l l l | 1 | 1 l l l 1 | | 1 1 l Lk
| 1 { 1 I | 1 | 1 | | 1 1 ] 1 1 | 1 | L
204 1 2 3 4 6 7 & 9 10 11 12 13 14 15 16 17
/ e

Since, the quadratic model 1s Q(S] =0.9x" +9.8x—77 .where
x stands for vears like x = lrepresents 1991.

Therefore, the average numbers of vears a person will spend on internet 1n 2010 1s given
by:
When x=20then

O(x)=09x"+9.8x—77

=0.9(20)" +9.8(20)-77

=479
That 1s the average numbers of years a person will spend on internet 1n 2010

is 4?9}rears|_



Answer 49e.

Below 1s the table which shows how wind affects a runners performance in the 200 meter

dash.

Wind —6 — -2 0
speed(m/s)
5

Change 1n 2.28 1.42 0.67 0
fimshing
time(sec) £

—0.57 —1.05 —1.42

(a)

The best fitting gquadratic model of the data 1s given by the quadratic equation 1s
Q(x} =0.0119x" —0.31x—0.0004 And the model is shown below:

O(x)= 0.0119x* —0.31x—0.0004

(b)

Since, the quadratic model 1s QO(x)=0.01 19x* —0.31x—0.0004 _where

x stands for wind speed.

Therefore, the finishing time when the wind speed 1s 10 m/sec1s given by:

When x =10 then
O(x)=00119x? -0 31x—0.0004
=0.0119(10)" —0.31(10)—0.0004

=-1.9104
That 1s the finishing time when the wind speed 15 10 m/sec 1s

—1.9104secs| .




Answer 50e.

The table given below shows the number of U.S. households (1n mullions) with color

televisions from 1970 through 2000.

Year since 1970 0 5 10 15 20 23 30
Households with 21 47 63 78 90 94 101
color TVs (millions)

a

We can draw a scatter plot of the data given above in the table by plotting the ordered
pairs ({L21},(534?}3(1[1,53}3(15}?3}3{20}9[!},(25,94}?(3[!,][!]} where years since 1970
along the horizontal axis and households with color TVs (millions) along the vertical axis

Year smce 1970

-

as shown below.
E 3
120
(30,101)
| (20 9%5'94].
e
(15,78)
80+ o
(10,63)
60+ »
(5447)
O
Hoggeholds with color TVs (millions)
(0,21)
20
10 20 30 40

50

60

0




We can draw the parabola that we think best fits the data as given below.

ES

120

b.

We estimate the coordinates of three points (CI', 23),(15, TE},(GS,{J}

on the parabola.

We substitute the coordinates of each point into the quadratic function y = ax’ +bx+c to

obtain the system of three linear equations shown below.
23=a(0)' +b(0)+c  [Substitute 0 for x and 23 for y]
23=c [Equa]:inn (A)]

78=a(15) +5(15)+c  [Substitute 15 for x and 78 for y]

18=225%a+15b+c¢ [Equation (B)]

0=a(68) +b(68)+c  [Substitute 68 for x and 0 for y]
0=4624a+68b+c [Equaticn (C)]



We rewrnite the system of three equations as a system of two equations by substituting 23
for ¢ in equations (B) and (C).

22%a+15b+c=78 [Equatinn (B)]
225a+15b+23=T78 [Subﬁtitute 23 for c]
225a+156=755 [Sub'l:ract 23 from each side]
45a+3b=11 [Divide each side by 5]
4624a+68b+c =0 [Equatinn (C}]
4624a+685+23 =0 [Substitute 23 for c]

4624a+68b =-23 [Subtract 23 from each side]

We are going to solve the system of the equations 45a+3b=11 and 4624a+68b=-23.
We multiply each side of the equation 45a+3b=11 by 4624
208080a+13872b=50864 (D)

We multiply each side of the equation 4624a+68b=-23 by 45
208080a+30606=-1035» (E)
We subtract each side of the equations (E) from each side of the equation (1)

208080a+13872b=50864
208080a+3060b =-1035
108126 =51899

b=438

We substitute 4.8 for b 1n the equation 45a+35=11 .
45ﬂ+3{4_8}=11
45a+144=11
45a=-34

a=—0.076
The solution 15
a=—0076,b=48,¢c=23
Hence, the quadratic function for the parabola 1s

v=—0076x"+4.8x+23

&
The table given below shows the number of U.S. households (1n millions) with color
televisions from 1970  through 2000 using the quadratic function

3 =-0.076x" +4.8x+ 23 for the parabola.

Year since 1970 (x) 0 5 10 15 20 25 30
Households with color 23 | 451 | 634 | 779 | 886 | 955 | 986
TVs (millions) (3)
where
y=—0076x"+48x+23

Hence, the numbers of houscholds given by given by our new function
y=—0.076x" +4.8x+23 are almost samel with the numbers in the original table.




Answer 51e.

Obtain the system of three linear equations. For this, substitute 0 for x and y 1n
¥= ax® + bx + ¢ first,

0=a(0? +50) +¢

simplify.

0=rc Equation 1

How, substitute 40 for x, and 38.2 foryin y = ax’ +bx + ¢ and simplify.
382 = a(40)" + 400 + ¢

282 = 1600z + 408 4+ ¢ Equation 2

Eeplace x with 165, and y with 0 1n y = ax’ +bx +c and sumplify.
0 = a(165) +1658 + ¢

0 = 27, 225a +1638 +¢

Equaton 3

Eewrite the system of three equations as s system of two equations. For this, substitute 0
tor ¢ 1n Equation 2.

simplify.

28.2 = 1600 + 406 + 0
382 = 1600a + 4048 Eewized Equation 2

substitute O for ¢ 1n Equation 3 and sumplify.
0= 27,225a + 1625 + 0

0= 27,225a + 1654

Diwide each side by 163,
0= 16da+ 5 Eevised Equation 3

Ad4d40 times Eewvised Equation 2 to Eevised Equation 2.

38.2 = 1600z + 404 38.2 = 1600z + 404
0= 165a+ & = 40 0 =—6600a — 408

38,2 =—=5000a

Solve for a.

382

— =
a000

cubstitute the value for g in 1652 + & = 0 and sunplify to find the value of &
165 —ﬁ +h=10
5000

b 6303
5000



mubstitute the values fora, &, and e 1n y= ax® +bx +c.
282 4, 6303

— x4+ x
S000 S000
282 o 6303

- 4+ x
S000 S000

+ 0

y:

y:

82 5 6303 oy

Thus, the guadratic equation 1z ¥ = — x x
g b u 5000 5000

Substitute 10 for x, and —11 84 for v to check whether (10, —11.84) lies on the given

parabola.
?
1184 £ 200" 4 2%
5000 5000
~1184 = 1184

The point (10, =11.84) does not lie on the given parabola

similarly check for the remaining choices. The only points that satisfies the equation 15

(30, 51.95).

The cortrect answer 12 choice C.

Answer 52e.

Let R be the maximum number of regions into which a circle can be divided using »

chords.
We are going to complete the table given below.

" o [ 1 | 2 3 4 5 6

R 7 7 4 ? 7 7 7
We complete the table as given below.

n 0 11 2 3 4 3 6

R | + | @



We use three ordered pairs (0.1).(1.2)and (5.10) to write a quadratic model giving R as
a function of m.

We substitute each ordered pair into the quadratic function R=an’ +bn+c¢ to obtain the
system of three linear equations shown below.

1=a(0) +5(0)+¢c  [Substitute 0 for 7 and 1 for R]

l=¢ [Equation (4)]

2=a(1)" +b(1)+c  [Substitute 1 for n and 2 for R]
2=a+b+c [Equation (B)]

10=a(5) +b(5)+c  [Substitute 5 for n and 10 for R]
10=25a+5b+¢ [Equation (C)]

We rewrite the system of three equations as a system of two equations by substituting 1
for ¢ 1n equations (B) and (C).

atb+ec=2 |Equation (B)]
at+b+1=2 [Subst:imte 1 fur-::]
a+b=1 [Subtract 1 from each side]
25a+5b+¢c=10 [Equation (C)]
25a+56+1=10 [Subst:imte 1 fur-::]
25a+5b=9 [Subtract 1 from each side]

We are going to solve the system of the equations a+b=1 and 25a+5b=9.
We multiply each side of the equation a+5b=1 by 25.
25a+25b=125 (D)

&

We subtract each side of the equation 25a+5b=9 from each side of the equation ([0
25a+25b=25
25a+ 56=9
20b=16

b=08

We substitute 0.8 for & in the equation a+b=1 .
a+08=1
a=02
The solution 1s
a=02,b=08¢c=1
Hence, the quadratic model 13

R=02"+08n+1| .




Answer 53e.
substitute 5 for x in the given expression.

F-3=5_73

Evaluate the power.

52 _-3=025-73

Subtract.
2H—-3=22

Therefore, when x 12 5, the value of the given expression 15 22

Answer 54e.

Consider the expression 3a” —10
Evaluate the expression 3@’ —10 when a=-1.

3a’ —10

=3(-1)" -10 Substitute —1 for
=3(-1)-10 Evalute power.
=—3-10 Multiply.

=—13 Add.

Therefore,

Answer 55e.

substitute —2 for xin the given expression

xt =2

Ewvaluate the power.

(-2 = 16

Therefore, when x 15 =2, the value of the given expression 15 16,

Answer 56e.

Consider the expression 4u” —15
Evaluate the expression 4° —15 when u=3.

41’ —15

:4[33}—15 Substitute 3 for u.
=4 (2? )—15 Evalute power.
=108-15 Multiply.

=93 Subract.

Therefore,



Answer 57e.

substitute 5 for vin the given expression

VI -5=543(5-5

Ewvaluate the power.

524+ 3(5) -5=25+3(5) -5

Iultiply.
25+ 35)-5=25+15-5

subtract.
25+15-5=35

Therefore, when x 12 5, the value of the given expression 15 35

Answer 58e.

Consider the expression —3° +2y+5
Evaluate the expression —y° +2y+5 when v=2.

—y +2y+5

=-2+2(2)+5 Substitute 2 for y
=—8+4+53 Evalute power.
=1 Add.

Therefore, D

Answer 59e.

IMumber the equations.

dx + 5y = 18 Equation 1
-x+ 2y =12 Equation 2
STEP 1 molwve Equation 2 for x. Subtract 2y from both the sides.
—x+ 2y -2y = 12— 2y
-x = 15- 2y

Divide both the sides by —1.

=x _ 15=72¥%
-1 -1
x = =134+ 2y Eewvized Equation 2
STEP 2 substitute =15 + 2y for x in Equation 1.

(=15 + 2+ v =18

Clear the parentheses using the distributive property.
—60 + By + 5y = 18

—60 + 13y = 78



Solve for y. Add 60 to both the sides,
—60 4+ 13y + 60 = 1584+ &0

13y = 78

Diwvide both the sides by 13

13y 78
13 13
¥ = h
STEP3 Substitute & for v in Eevized Equation 2.
x = —-15+2(6)
x = -154+12
x = -3

The selution 15 (=3, &)

Answer 60e.

Consider the system of linear equations

3x+7y= (1)
dx+5p=23 (2)
Step 1: Solve equation (2) for x.
x= 2 ; oy Revised equation (2)

Step 2: Substitute the expression for x in to (1) and solve for v

Ix+7y=1 Write equation (1)

3(23_5}' ]+ Tyv=1 Substitute 23—y for x.

4 4
y=-—>5 Solve for y.

Step 3: Substitute the value of y into revised equation (2) and solve for x.

23-35y
= r o Write Revised equation (2)
23—531 -3
x= # Substitute — Sfor y.
x=12 Simplify

The solution is |(12,—5)

CHECK: Check the solution by substituting into original equations.
3(12)+7(-3)=1 Substitute forx andy. 4(12)+5(-5)=23
1=1 Solution checks. 23=23

Answer 61e.

Mumber the equations.
x4+ 4y = -1 Equation 1

2x 4+ 6y = =31 Equation 2



STEP 1 We can eliminate one of the variables by obtaining coetficients that are
opposites of each other

In this case, multiply Equation 1 by —2 and Equation 2 by 3 as the first
step in eliminating x.

ax+4dyv = -1 L —b6x— By = 2 Ecquation 3
Ox + 6y = — 31 TN 6x +18y =— 93 Equation 4

STEP 2 Ldd Equation 2 and Equation 4.

—6x — By = 2
Gbx + 18y = - 593
10y = —91

Divide both the sides by 10
10y _ 91

10 10
e |

STEP 3 substitute 9.1 for v 1n etther of the original equations, say, Equation 1.
G40 D ==1

simplify.
Sx— 364 = -1

3x = 354
118

x
The zsolution 15 (11.8, =9.1).

Answer 62e.

Solve the following system of linear equations.

3x+y=10 (1)

—x+2y=20 ___ (2)

Consider,

(1)x 2: 6x+2y=20

(2) : —x+2y=20 Subtract
Tx=0
x=0 Divide by 7

Put x=01n [1}

3(0)+y=10

y=10

Therefore {D,ID} 15 the solution of the given system of linear equations.




Answer 63e.

HMumber the equations.

dx + oy = 2 Equation 1
—3x+ 2y = 33 Equation 2
STEP |

opposites of each other

We can eliminate one of the variables by obtaining coefficients that are

In this case, multiply Equation 1 by 3 and Equation 2 by 4 as the first step

in eliminating x.

4%+ 5y = 2 x5
—3x+ 2y = 33 X 9

STEP 2 Add Equation 2 and Equation 4.
12x+ 15y = &
-12x + By = 132
23y = 138
Divide both the sides by 23
2 _ 13
23 23
y =56
STEP 3
dx+ 506 =2
simp ity
dx 4+ 30 = 2
dx = —28
x = -7

The solution 15 (=7, &)

Answer 64e.

molve the following system of linear equations.
2x+3y=-1 . (1)
10x+7y=-1 ... [ 2)

Now,
1)=<7: 14x+21y=-T
(1) y

(2}}:3: 30x+21y=-13 Subtract
-16x=—4
1
r=— Divide by 16

4

1ldx + 10y = & Equation 3

—12x 4+ By = 132 Eouation 4

substitute & for v in either of the original equations, say, Equation 1.



Substitute, x = 1 in equation (1}

1
2 —=[+3v=-1
[4] d

1
Jy=—1—-—
2 2
3 L
3_}==—E Simplify
1 o
_}='=—§ Dhvide by 3

Therefore [Ti .= %J 15 the solution of the given system of linear equations.




