Chapter 5 Quadratic Functions

Ex 5.5

Answer le.

The remainder theorem deals with the remainder obtained when a polynomial 1z divided
by a divisor of the form x — k&

By the theorem, when a polynomial fix) 12 divided x — &, the remainder obtained 15

r =70

Answer 1gp.

When a polynomial fix) 12 divided by a divisor (x), we obtain a quotient g(x) and a

remainder #(x) such that f[x) - q[x:] S r[;':)

d(x) d(x)

In polynomial long division, include 0 as the coefficient of the missing terms in the
dividend The x* term 15 missing in the given dividend. TTse 0 as its coefficient

x2+2x—1)2x4+7.3+0x2+x—1

Then divide the term with highest power in what 15 left of the dividend at each stage by
the first term of the divisor

o 4
Wlultiply the divisor by i or 2x°

X2
2x°
x2+2x—1)2x4+x3+0x2+x—1

2xt A - 247

subtract the corresponding terms and bring down the nextterm.
2x
x4 4 2x - 1)2;:4—!—;{3 +0xi 4+ x-1

oxt+4x - 257

— 2t



How, multiply the divizor by . or —3x.

2% — 3x

x2+2x—1)2x4+x3 +0x%+x—1

oxt+ 45t - 254

N b
— 3 - Gxt 4 3x

subtract the terms and bring down the next term.
2x’ = 3x +8

x2+2x—1)2x4+x3 +O0xi+x-1

oxt+4x - 257

— 34+ 2xi 4 x
— 33— 6x° 43z

8xd— 2x—1

Eepeat the process by multiplying the divisorby ——, or &.
x

2x%— 3x + 8
x2+2x—1)2x4+x3 FO0xr+x-1

oxt 47— 2x?

— 3+ 2%+ x
— 3x— Ex° + 3x

Sxi— 2x —1

2x° + 16x — 8

—18x+7
ot i x -1 ~18x +7
Thigy A & BB T o T g ey TEET L

P+ 2r -1 P+ 2r—1



Check the result by multiplying the quotient by the divisor and adding the remainder. The
result should be the dividend.

(22 - 3z +8)(x*+ 22— 1) + (-18x + 7)
= 2:2(x2+2x—1)—3x[x2+2x—1)+8(x2+2x—1)—18x+?

= ot A 2 3 3+ 82+ 16x -8 — 182+ 7

= 2;':4 + x3+ xr—1
The zolution checles.

Answer 1mr.

a. The scientific notation 1z ofthe form ¢ = 107 where 12 ¢ <10 and » 15 an
integer.

The given number 15 positive. IMowe the decimal point in the given number 11
places to the left so as to obtain a number that 15 greater than or equal to 1 and less

than 10,

1.6 (D 0400, DEHD
=

-~

since the decimal point 18 moved 11 places to the left, the exponent on the base
10 w1l be 11. Thus, the distance between the sun and Earth in scientific notation

is 1.64 % 101 vards .

h. Let # be the number of football fields required.

The value of # can be determined by dividing the total distance between Earth and
the sun by the length of a football field.

_ Le4x 10!
120 x10%

Eewrite the quotient as a product of two fractions.
164107 _ 164 107
120x10° 120 107

simplify.

11 11



. Dll
Lpply the quotient of powers property on Tl

subtract the exponents keeping the base.

11
136 % 19

7 - 136 x 101

1.36 % 10°

Therefore, about 1,360 000 000 football fields have to be stretched end-to-end o

as to reach from Earth to the sun.

Answer 2e.
Consider the polynomial
Fx)=x*—5x"+8x-2
And f(x)= x" —5x +8x—2 is divided by x+ 3 with the use of syntactic division
That 1s
] 1 0 -5 g8 -2
-3 9 -12 12
1 -3 4 -4 10

In the above synthetic division, red colored numbers 1,—3 4and—4 represents the
coefficients of the quotient which we get after dividing f(x)= x*—5x"+8x-2 by
x+ 3 and the blue colored number 10 represents the remainder of the division.
Therefore on dividing f(x)=x"—5x" +8x—2 by x+3.
From the syntactic division,

10

4_z 2 _
i b 1=I3—3I2+4I—4+—
x+3 x+3

Answer 2gp.

Consider the expression
X —x +4x-10=x+2
Divide x° —x* +4x—10 by x+2 with use of polynomial long division.

Write polynomual division in the same format use when dividing numbers. At each stage,
divide the term with the highest power in what 15 left of the dividend by the first term of
the divisor. This gives the next term of the quotient.



Thus,
x> =3x+10

x+2)x’ —x* +4x-10 [ Quotient

3

X+ 25 Multiply divisor by — = x°
X
—3x’ +4x Subtract
i 2
—3x? —6x Muktishy divisor iy — = — =g
X

10x—-10 Subtract

10x+ 20 Multiply divisor by E =10

xX

—30 « Remainder

Therefore
Y —x +4x-10
g K- W PP
x+2 x+2

Answer 2mr.

Consider the following figure which represents the rectangular picnic cooler.

EL]
21_111._

Need to write a polynomial function T'(x)in standard form for the volume of the
rectangular prism formed by the cooler outer surface.

(a)

Let x represent the width of the cooler.
Therefore the length of the rectangular cooler 15 4x and the height 15 2x.
Also the cooler has insulation that 15 1 inch thick on each of the four sides and 2 inches
thick on the top and bottom.
Therefore volume of the rectangular prism:
Volume = Length x Width = Height

T(x)=(4x)-(x)-(2x)

—8x
Therefore volume of the rectangular prism formed by the outer surface 1s

T(x)=|8x°




(b)

Need to write a polynomial function C (I}in standard form for the volume of the mnside

of the cooler.
Therefore volume inside the rectangular cooler 1s
Volume = Interior length =« Interior width = Interior height

C(x)=(4x—2)x(x—2)x(2x—4)
=(4x* —10x +4)x(2x—4) | Using multiplication
=8x" —36x" +48x—16 [ Write in the standard form |

Therefore volume inside the rectangular cooler 1s

C(x)=|8x" —36x" +48x—16|

(c)

Let I I:I]he the polynomial function for the volume of insulation
Need to find how I(x)is related toT(x) and C(x).

T (I} 15 the volume of the rectangular prism formed by the cooler outer surface and C (r)

is the volume inside the rectangular cooler.
Therefore,

I(x)=T(x)-C(x)
=8x" —(8x" —36x" +48x-16)

(d)

Need to write I{x]in standard form and then find out the volume of I[I] when x=28
inches.

I(x)=8x"—(8x" —36x" +48x-16)

=8F — 8 +36x7 —48x+16

=36x —48x+16
Therefore standard form for [ {x} 15

I(x)=[36x" —48x+16]

Now find the value of J(x)when x=8
I(x)=36x"—48x+16
I(x)=36(8)" —48(8)+16  Substitute 8 for x
=36(64)—48(8)+16

=2304-384+16
=1936

So the value for J(x)when x=8 is I(x) =



Answer 3e.

When a polynormial fix) 15 divided by a divisor &(x), we obtain a quotient g(x) and a
S(x) r(x)

e + =L

IORRRATE

Then divide the term with highest power in what 15 left of the dividend at each stage by
the first term of the divizor

remainder #{x) such that

2

MMultiply the divisor by x_ or X,
X
X
7 = 4ix2 +x-17
x4 - dx

subtract the corresponding terms and bring down the next term.
x

x—4)x2+ x— 17

- dx
Sx—-17
. o 3x
Mow, multiply the divisor by —, or 3.
x
x+5
x - 4);:2 + x =17
xz— dx
Sx—-17
Sx— 20
subtract the terms.
x+5
x - 4):2 + x -17
xz— dx
S5x - 17
Sx =20
3
2+ x-17 3
Thus, ——— = x+ 54
xr—4 x—

Check the result by multiplying the quotient by the divisor and adding the remainder. The
result should be the dividend.
|:x+5j[x—4:l+3 = x(x—4j+5[x—4j+3

= xi-dx+5x-20+3

= 4+ x-17

The zolution checls.



Answer 3gp.

Lnypolynomial can be divided using synthetic division by a divisor of the form x — k& In
thiz case, we evaluate the dividend at x = k.

We have x + 2 as the divisor. It can be written as x — (—2). Evaluate the given dividend
when x = =3
-31 4 -1 -1
-3 =3 12
11 -4 11

The quotient 1s x°+x—4, and the remainder is 11.

3 S— —_—
Thwu,s,x—i_ﬂrx2 o] 1::Jf:2+;r:—-4+ il .
x+3 x+ 5

Answer 3mr.

The surface area of a cube of side length x 13 6x°, and its volume is x°. The ratio of

2
. hx
surface area and volume 18 —— .

s

Eewrite the quotient as a product of fractions such that terms with same base appear
together.

6x° 7
— =6 —
x X
ﬂi‘-”!
Lpply the quetient of powers property which states that — = 2™ ™"
@
2
&9 x_3 — . 2R
x
=6 x7

Jse the negative exponent property.

6-x'1=6-1—

X

X

. . A
The surface area-to-wolume ratio of a cubic cell 12 —.
x



similarly, find the respective ratio for a spherical cell.
2
For a sphere of diameter x, the radius 15 % and so the surface area 15 43‘?‘(%] . of Txe

0

4 ix :
The wvolume 15 —1| = | , ©
3 L2 &

L i
The surface area-to-wolume ratio 1s = or —.
AT

oince the surface area-to-volutne ratio 15 the same for cubic cell and spherical cell, the
exchange of materials with their environment will be at the same rate.

Answer 4e.

Consider the expression
3’ —1lx—26+x-5
Divide 3x* —11x—26 byx—5 with the use of polynomial long division.

Write polynomial division in the same format use when dividing numbers.

At each stage, divide the term with the highest power in what 1s left of the dividend by
the first term of the divisor.

This gives the next term of the quotient.

Thus,
3x+4
x-5)3x’ -11x-26 || Quotient
1_15 : . 3x" 4
3x" —15x Multiply divisor by — = 3x
x
4x-26 Subtract
i o dx
4x—20 Multiply divisor by — =4
x
—6€—  Remainder
Therefore

2
3x’~11x-26 [, ., 6

x—5 x—35




Answer 4gp.
Consider the expression
4% +x —3x+T+x—-1
Divide 4x° +x” —3x+7 by x—1 with the use of synthetic division.

Since the divisor 1s x —1. evaluate the dividend when x =1
f()=4-P+1"-3-1+7
=4+1-3+7
=9
When 4x° +x* —3x+7 1s divided by x—1. see that £(1) equals the remainder.
Also the other values below the line match the coefficients of the quotient.

Now
]4 1 -3 7
3 8 24

coefficients of quotient >4 5 2 9+« reminder
Here 4. 5and 2 are the coefficients of the quotient and 91s the remainder.

Therefore,

4+ 34T x—1=|43 +5x 42+ -
x—

Answer 4mr.

Consider the polynomial function has degree 4. 1e. even and end behavior given by
S(x)—>—was x> —® and f(x)—>—was x> ®_

Therefore, the leading coefficient 1s negative.
Thus, a polynomial function satisfying the above criterion is,
f(x)=—"
To graph the function make a table of values and plot the corresponding points. Connect
the points with a smooth curve and check end behavior.

X
I
¥

|-2 -1 0 P 12
-16




The graph of the function 1s shown below:

e J'

w -

Answer 5e.

When a polynomial fix) 12 divided by a divisor &ix), we obtain a quotient (x) and a

I _ g4 70

d(x) d(x)

Then divide the term with highest power in what 15 left of the dividend at each stage by
the first term of the divizor.

remainder #{x) such that

3
Multiply the divisor by x—, or x°.
x

:-’:2

x—l)x3+ I+ 3x + 2

IS— Xz

mubtract the corresponding terms and bring down the nextterm.

x—l)x3+ I+ 3x + 2




2

: . 4
How, multiply the divizor by i of 4x.
x

2+ dx
x—l)x3+3x2+3x+2

IS— IE

dx° +3x
4x° — 4x

subtract the terms and bring down the next term.
X+ 4x
x—l)x3+ 3xf 4 3x 42

= x2
4x° +3x
A% — 4dx

L . 7
Eepeat the process by multiplying the divizor by ?x ar 7

A +7

x—l)x3+ 3x2+3x+2

3
Thus, P43t 342 = F4+dx+T+ i .

=1 r—1

Check the result by multiplying the quotient by the divisor and adding the remainder. The
result should be the dividend.

(P +ax+7)(x-1)+9 = P (x-D+ax(x -1 +7(x=1)+9

e R4 dxt - Ax+Tx—-T+9

P+ 34342

The zolution checls.



Answer 5gp.
By the factor theorem, x — k15 a factor of a polynormmual if and only of 7)) 15 0.

mince x —41s a factor of the given gﬂlynemial,ﬂf—'l} mustbe 0. Use synthetic division to
find the other factors by dividing 2~ — 6% + 5% + 12 by x —4.

411 -6 5 12
4 -8 -12
1 =2 -8 0

The function fx) can be thus written as fix) = (x — -’-’1){;:2 —2x =3
Factor the trinomial x° — 2x — 3.
(x — 4)(}:2 -2 =3=x-4x-3x+1)

Therefore, the given polynomial can be completely factored as fix) = (x — iz — 3z + 1.

Answer 5mr.

a. The given function 1z of the form fx) = apx” + g 17 L+ o+ an(where
@, # U}, having leading coeflicient as —0.027, and the degree as 4.

We know that a polynomial function which has a degree of 4 15 called a quartic
tunction. Thus, the given function 15 quartic.

h. Let us create atable of values for the given model

=since £ represents the number of years, the model deals with only positive values
of £ Also, as £ 15 the number of vears since 1993, £ = 0 corresponds to the vear

1935,

C |51 | 42352 (4096 | 4673 |1 45.04 | 27




c. Plot the points and connect them with a smooth curve.

since the degree 15 even and the leading coefficient 15 negative, the graph falls to

the right.

o
Eﬂ? C= - 0.027¢ +0.326 - 0.25F - 4.9¢ + 51

{0, 51} (%, 49.04)

509
40§ (2, 42.32)

* (10, 27)

(in dollars)

20

Anerage monthly cellphone bill

10

X
.

B s 10 12 ¢

Years since 1995

From the graph, it 15 clear that the average cell phone bill falls for years after

2003, which corresponds to £ = 8. For the year 2005, the average bill 1z about $27,
which 15 same as the calculated value.

Therefore, the model accurately predicts the bill for years beyond 2003 also.

Answer 6e.
Consider the expression
8x' +34x—1+4x—1
Divide 8x" 4+34x—1 by 4x—1 with the use of polynomial long division.

Write polynomial division in the same format use when dividing numbers.

At each stage, divide the term with the highest power in what 15 left of the dividend by
the first term of the divisor.

This gives the next term of the quotient.



Thus,

2x+9
4x-1)8x* +34x-1 L Quotient
2
8x? — 2x Multiply divisor by ix = 2x
T x;
36x-1 Subtract
: .. 36x
36x—9 Multiply divisor by *ii 9
X
8€— Remainder
Therefore
2
Bx” +34x-1 _9x404
4x—1 4x—1
Answer 6gp.

Consider the polynomial
f(x)=x"—x*-22x+40

Factorize completely.

From the data, x—41s a factor of f(x)

Therefore
F(4)=4-4"-22.4+40
=64—16—88+40
=0

Therefore, use synthetic division to find the other factors.
Since the divisor 15 x —4 | evaluate the dividend when x=4
Now
1 1 -1 -22 40
4 12 40

1 3 -10 0

Now using the result to write f {I) as a product of two factors and then factor
completely.



Therefore,
flx)=x—x"=22x+40 Writhe the original equation
=l:;t:—4]l[3|:1 +3x—1ﬁ} Write as a product of two factors
=(J|:—4}{J|:2 +5x—2x—lﬂ) Replace 3xby 5x—2x so that product of
Coefficients 15 -10
=(x—4}{x(x+5]—2{x+5}) Take x common of x* +5x ; -2 common of
—2x—10
= {x—4}(x+5}(x—2) Factor trinomal

Answer 6mr.

Consider the price p (in dollars) that a camera manufacturer is able to charge for a camera
is given by p=100—10x" where x (in millions) is number of cameras produced. It cost
the company $30 to make a camera.

(a)

Need to write a function that gives the total revenue R in terms of x.
To find the total revenue, we multiply x with the price of one camera.

Therefore,
Total revenue (R ) = x x price of one camera

R=xx{1ﬂﬂ—lﬂx9)

5o, the total revenue(R) 1s R:xx(lﬂ[]—lﬂx:) !

(b)

Need to write a function that gives the company’s profit (P) in terms of x.
For this first we compare cost of one camera with the price that a camera manufacturer is
able to charge for a camera.

If we subtract cost of one camera from price then we get the profit.
Therefore,

Profit {P} = Price — Cost
P:{mﬂ—mx?}—mx

So, the company’s profit 1s| P = [llﬂll:!—ll:]'::.':2 ]—Bﬂx :




(c)

Need to solve equation (1) to find other values of x that yield a profit of $60,000,000.
First we need to convert the value of profit from dollars to millions. So the profit 1s 60
million.
If we substitute the value of profit ( P =60 ) in equation (1), then we have
P=(100-10x")—30x
60 =(100-10x" ) -30x
60=100—10x"—-30x  [Write in the standard form]
10x* +30x—40=0
10(x* +3x—4)=0
x(x+4)-1(x+4)=0 [Factnrb}fgmupiﬂg]
(x+4)(x-1)=0
x=—4 orx=1
The only real value1sx=1.
So the company will profit $60,000,000 for[x=1|.

(d)

Need to explain does all the solution in part (C) make any sense in this situation or not.

The company produce 2 million cameras and make a profit of $60,000,000.
But by solving the equation in part (C) we find that the company make a profit of

$60,000,000 for producing 1 million cameras.
S0 1n this situation all the solution in part(C) make no sense.

Answer 7e.

When a polynormial fix) 13 divided by a divisor &(x), we obtain a quotient 4(x) and a
Ffix rix
() _ gy 2

a(x) a(x)

Then divide the term with highest power in what 15 left of the dividend at each stage by
the first term of the divisor.

remainder #(x) such that

A
Multiply the divisor by —-, or 3x.
x

3x
x+ xJ3x3+ 1x% + 4% +1

3 + 3x°



subtract the corresponding terms and bring down the nextterm.

2x
x+ x)3x3+ 11x° + 4x + 1

30+ 3x°

Sx + dx

&
MNow, multiply the divisorby ——, or 8.
x

x4+ 8
x2+xj3x3+ 11x° + 4x +1

x4 3x°
ax® + dx

Ix° + Bx

subtract the terms and bring down the next term.

Ax + 8
x2+x]3x3+ 11x° + 4% +1

3%+ 3x°
8x% + dx
8x% + 8x
—4x +1
Thas 3x3+112xz+4x+1 _ 3x+8+_ix+1.
r+x T+

Check the result by multiplying the quotient by the divisor and adding the remainder. The
result should be the dividend.

[3x+8)(x2+x)+[— 4x+1) = 3;:(;:2—!— x)+8(x2+x:|—4x+1
— I+ 8+ B —dr + 1
= 2+ 115+ Az + 1

The solution checls.



Answer 7gp.
By the factor theoretmn, x — ki3 a factor of a polynormial if and only if 74 15 0

since fi—213 0, x + 2 15 a factor of the given polynomial Tse synthetic division to find
the other factors by dividing x° + 2% —9x — 18 by x + 2.

2|1 2 -3 =18
-2 0 15
1 0 -9 0

The function fx) can be thus written as fix) =(x + 2}{:{2 -9

Factor x5 — 9.
(x+2)(x% -9 =& + 2)(x + 3z - 3

Therefore. the other zeros are =3 and 3.

Answer 7mr.

It 1z given that the base of the pyramid 15 3x — & feet, and the height iz x feet.

T :
We lenow that the wvolume of a pyramid 15 3 times the product of the area of 1tz base and

height “We have the volume as 48 cubic feet

YWolume 1 area of the base height
I:c:ubic feet) o3 [square feet) | (feet)
U U U U
1 2
48 = 3 [3:1: — 6) : x

We get the equation 48 = %(3;: — 6)2 X,

Multiply both sides of the equation by 3 to clear the fraction
144 = (3x — 6%

Expand (3x — 6, and simplify.
144 = 927 — 362 + 36x



Eewrite the equation in standard form.

0=0x" — 36x° + 36x — 144

Mow, factor 9% — 36x° + 36x — 144 by grouping.
0= 92%(x — )+ 36(x — )

Lpply the distributive property.
0= (%x° + 36)(x — 4)

Factor the expression completely.

0=9(x*+ix -4
TTze the zero product property and solve for x
x—=4 =10 or 244 =0

x =4 xj = —4
The only real solution being 4, we get the height of the sculpture as 4 feet.

Answer 8e.

Consider the expression
T +17 +7x+5+x" +1
Divide 7x" +11x" + 7x+5 by x* 4+ lwith the use of polynomial long division.

Write polynomial division in the same format use when dividing numbers.

At each stage, divide the term with the highest power in what 15 left of the dividend by
the first term of the divisor.

This gives the next term of the quotient.

Thus,
Tx+11
< +1) 7 +11¢ +7x+5 | Quotient
=i ) . 7%’
I x +Tx Multiply divisorby — = /x
x
11x* 45 Subtract
. T 11x°
11x” +11 Multiply drviser by —— =11
— x
—6 <€ —Remainder
Therefore,
2
7’ +ll;r +Tx45 | g 1
x +1 x +1




Answer 8gp.
Consider the function
f(x)=x"+8x"+5x—14

And £(-2)=0.

Find the other zeros of f(x).

Since f(—2)=0, x+2 is a factor of f(x).
Now use synthetic division,

21 8 5 —14
-2 -12 14
1 6 -7 0

Use the result to write f {x:] as a product of two factors.

Then factor completely.
F [x) =x +8x" +5x—14 Writhe the original equation
= (x—l— 2] [xz +6x— 7) Write as a product of two factors
= [x+ 2} [Jc2 +Tx—x— ?) Replace 6x by 7x—x so that product of

Coefficients 15 -7
=(x+2}{x(x+?}—l|:x+?}] Take x common of x* + 7x : -1 common of
==
=(x+2)(x+7)(x-1) Factor trinomial

Therefore other zeros are |[—7and1

Answer 9e.

When a polynomial fix) 12 divided by a divisor &ix), we obtain a quotient (x) and a
remainder #(x) such that m =7 [x) + ﬂ

d(x) d(x)

In polynomial long division, include 0 as the coefficient of the missing terms in the
dividend The x term 15 missing in the given dividend. Use 0 as its coefficient

xi42x — 4)5;:4— Sxd— Txt+ Ox — 39



Then divide the term with highest power 1n what 15 left of the dividend at each stage by
the first term of'the divizor.

4
. - x
Multiply the divisor by —-, or 5%%.
x
5x°

x24 2% — 4)55‘— 2% — Tx 4+ 0x — 39

sxt+ 102 — 20%°

subtract the corresponding terms and bring down the next term.
552

x4 2x — 4)5x4— 557 — 7x% 4 0x— 39

5x%+ 10x° — 20x2

—12x7 + 13x% + Ox

-12x°
How, multiply the divisor by x:

Sx%—12x

or —12x.

224 2% — 4)5:&*— 9% — Tx% + 0x — 39

sxt+ 1027 — 202

1227+ 1322 + 0x
—12x° —24x° + 48x%

Subtract the terms and bring down the nest term.
2
SxT - 12x

x4 4 2x — 4)5:6‘— o058 — Txl4 Ox — 39

5xt+10x° - 20x°

—12x7 4+ 13x° + 0x
—12x° —24x% + 48x

I7x% — 48x — 30




375
Repeat the process by multiplying the divisorby ——, or 37
%

S5x%— 12x + 37
X2 42— 4)5;:4— 5x% — Txi4 Ox— 39

SxY 1020 — 2057

—12x° 4+ 13x% + 0x
—12x° —24x° + 48x%

37x% — 48x — 30

37x% + 74x — 148

—~122x + 109
5xt— 0 —7x°— 39 —122x + 109
Thus, ——— = St 12x 43T
M+ 2x—4 o+ 2 -4

“heclk the result by multiplying the quotient by the divisor and adding the remainder. The
result should be the dividend

(5%% = 12x + 37) (% + 2x — 4] +(~122x + 109)

= 5x2(x2+ 2x - 4) - 12x(x2+ 25— 4)+ 3?[x2+ 2x - 4) —122x +109

= 5x 1027 - 2027 — 1227 — 242° 4 48x + 37x% 4 Tdx - 148 — 122x + 109
= 5xt— 2x7— 7x% -39

The solution checles.

Answer 9gp.

We zseek the number of shoes that must be produced to make the same profit of
£25,000,000, where the profit 15 modeled by the function P = ~15x° + 40x.

Eeplace P with 25 and write the resulting equation in standard form.

25 =-15r + 40x
or 1527 —40x + 25 =10

since x = 118 a solution of the equation, x — 1 15 factor. Tse synthetic division to find the

other factor.

115 0 40 25
15 15 =25
15 15 =25 0

The equation thus becomes (x — 1}{15;{2 + 1o -20)=10



Solve 1525+ 152 —25=10 uzing the quadratic formula to find the positive value of x.

15+ 225 + 1725

X =
20

m 097

The company could make the same profit by producing about 870,000 shoes.

Answer 10e.
Consider the expression
4x* +5x—4=x* —3x-2
Divide 4x* +5x—4 by x° —3x—2 with the use of polynomial long division.

Write polynomial division in the same format use when dividing numbers, include a "0
as the coefficient of x° and x* in the dividend.

At each stage, divide the term with the highest power in what 15 left of the dividend by
the first term of the divisor.

This gives the next term of the quotient.

Thus,
45’ +12x+44
2 3 3 1 .
X —3]:—2)43: +0- +0-x° +5¢r -4 | Quotient
4 3 2 - - 4x* 2
4x" —12x" —8x Multiply drvisor by —- = 4x
x
12x’ + 8x"+ Sx Subtract
3 1 : e 12.1'.'3
12x” —36x" —24x Multiply divisor by —— =12x
X
44x* + 29x—4
] e 445"
44x” —132x—88 Multiply divisorby —— =44
X
161x + 84 «— Remainder
Therefore
4x* +5x—4 161x+84

T o4 +12x+ 44+
% —3x=2 r =3x=2




Answer 11le.
LAny polynomial can be divided using synthetic division by a divisor ofthe form x — & In

this case, we evaluate the dividend atx =&

We have x —5 as the divisor. Evaluate the given dividend when x = 2.

502 =7 10
10 15
2 3 25

The quotient 15 2x + 3, and the remainder 15 25

2_
2x ?x+10=2x+3+ 25

=25 =25

Thus,

Answer 12e.

Consider the expression
4x* —13x—5+x-2
Divide 4x* —13x—5 by x—2 with the use synthetic division.

Since the divisor 1s x — 2, evaluate the dividend when x =2
f(2)=4-2"-13.2-5
=16-26-5
=-15
When 4x” —13x—5 is divided by x—2. see that f{E) equals the remainder.
Also the other values below the line match the coefficients of the quotient.

4 -13 -5
g -10

coefficients of quotient - 4 -5 =15« reminder

Thus,

Here 4and —5 are the coefficients of the quotient and —151s the remainder.
Therefore,

2_ —
4" -13x-5 [, . 15

x=2 r—2




Answer 13e.

Aoy polynomial can be divided using synthetic division by a divisor of the form x — & In
this case, we evaluate the diwidend at x =&

We have x +4 as the divisor. It can be written as x — (—4). Evaluate the given dividend

when x =—4.
-4 |1 2 1
-4 —16
1 4 -15

The quotient 15 x + 4, and the remainder 15 =15

¥+ 8x +1 -15
—— =zx+4+

Thus,
x+4 x+4

Answer 14e.
We have to divide f(x] =x” +9 by x—3 using synthetic division.
Because the divisor 15 x —3 | evaluate the dividend when x=3
From the Remainder theorem, When f(x:] =x' 49 is divided byx—3, f{3:li5 the
remainder.

Now
311 0 9
3 9
1 3 18

Here land 3 are the coefficients of the quotient and 181s the remainder.
Therefore

49 18
= (x+3+
x—3 x—3




Answer 15e.

LAny polynomial can be divided using synthetic division by a divisor of the form x — 4. In
thiz case, we evaluate the dividend atx =1

We have x —4 as the divisor. Evaluate the given dividend when x =4,

411 5 0 -2
4 -4 —16
1 -1 -4 —18

The quotient 13 x% — x — 4, and the remainder is —18.

3 _ =
Thus,mzxz—x—4+ 18.
x—4 xr—4

Answer 16e.
We have to divide f (x} =x" —4x+6 by x+3 using synthetic division.
Since the divisor is x+3 = x—(—3). evaluate the dividend when x=-3
From the Remainder Theorem When x° —4x+6 is divided by x+3, f(-3)1s the
remainder.
Also the other values below the line match the coefficients of the quotient.
Now

311 0 -4 6

-3 9 -15

1 -3 5 -9

Here 1.—3and5 are the coefficients of the quotient and —91s the remainder.
Therefore

w = x: —_ 3:‘: + 5 —_

x+3 x+3

Answer 17e.

Anypolynomial can be divided using synthetic division by a divisor ofthe form x — & In
thiz case, we evaluate the dimidend atz =&

We hawve x — 6 as the divizor. Ewaluate the given dividend whenx =6

611 -5 -8 13 -12
S 6
1 1 -2 1 =5

The quotient 1s x + x4 - 2x + 1, and the remainder is —6.

4_ =3 _ o 2 _ _
Thus, B o pRE e = r+xi-2x+1+ 5
x—6 x—f




Answer 19e.

When a polynormial f1x) 15 divided by a divisor £(x), we obtain a quotient g(x) and a

) e T

d(x) d(x)

The quotient will always be one degree less than the divizer. In the synthetic division
showsn, the quotient 15 written incorrectly as its degree 15 the same as the degree of the
divisor.

remainider #(x) such that

The first three terms in the bottom row of the synthetic division are the coefficients of the
gquotient and the last term 15 the remainder.

3
" . —Sx+ 73 1
Thus, the cotrect way of writing the result 1z % = +2x-1+ 4
H— X.=

Answer 20e.
We are given that f(x)= x —5x+3 is divided by x—2 using synthetic division.
Since the divisor 158 x—2, evaluate the dividend when x=2
From the Remainder Theorem When x —5x+3 is divided by x-2, f(l}is the

remainder.

Also the other values below the line match the coefficients of the quotient.

Now we will use 07 as a coefficient of x”since the expression x —5x+3 doesn’t have
term containing x” _

1 2 -1 1
Here 1. 2and —1 are the coefficients of the quotient and 11s the remainder.

Therefore

X —-5x+3 4 1
T T o 421+ ——
x—2 x—

Answer 21e.
By the factor theorem, x — & 1z a factor of a polynormuial if and only of 7)) 15 0

since x — 615 a factor of the given golyn@mial,f{ﬁ} mustbe 0. Use synthetic division to
find the other factors by diwiding 2~ — 102 + 19x + 30 by x — 6.

61 =10 1% 30
6 —24 =30
1 -4 =5 0

The function fix) can be thus written as fix) = (x — 6){:2 —dx =9



Factor the trinomial x° — 4x — 5.
(x — 6]{:::2 —dx -0 =G -6x-2x+ 1)

Therefore, the given polynomial can be completely factored as fix) = (x — 6)(x — 2)(x + 1.

Answer 22e.

conisder f(x)=x" +6x" +5x—12.
We have x+4 is a factor of f(x)

Because x+4is a factor of f(x). by the Remainder Theorem f(—4)is the remainder of
f(x)-

consider
F(—4)=(—4) +6(-4)" +5(—4)-12
=—64+96-20-12
=0
Therefore, we will use synthetic division to find the other factors.
Since the divisor 1s x+4 =x—|:—4}, evaluate the dividend when x=-—4

Now
—H 1 6 5 =12
4 -8 12

Now using the result to write f {x] as a product of two factors and then factor

completely.
Therefore

fx)=x"+6x" +5x-12 | Write original polynomial]
=(x+4:}{:u:2 +EI—3) [Writeasapmductufhwfacmrs]

Replace 2x by 3x — xsothat
| product of the coefficientsis—3

_Tak_ingx common of x* + 3x;}

={x+4}{x2 +3x—x—3}

=(x+ 4}(I(I+3}—l(x+3}]

—lcommonof —x—3

=|(x+4)(x+3)(x-1) [Factor trinomial




Answer 23e.
Bw the factor theorem, x — k15 a facter of a polynomial if and only 1if fik) 15 0.

since x — 815 a factor of the given golynomial,ﬂﬂj must be 0. Use synthetic division to
find the other factors by dividing x~ — 2x — 40x — 64 byx -8

sl1 -2 —-40 -—&4
848 &4
1 6 B 0

The function fx) can be thus written as fix) = (x — 8]{:1:2 + fx + 8}

Factor the trinomial x° + 6x + 8,
(x — 8}(x2 +ox+E8=x-8lx+Hix+2)

Therefore, the given polynomial can be completely factored as fix) = (x — 8)(x +di(x + 2},

Answer 24e.
We have to factorize compl-ete]:yf(x] =x" +18x" +95x +150.
We are given that x+101s a factor of f{x_}
Because x+101is a factor of f(x). By the Remainder Theorem f(—10)is the remainder
of f(x)
Consider,
£(-10)=(-10) +18(-10)" +95(-10)+150
=-1000+1800-950+150
=0
Therefore, we will use synthetic division to find the other factors.
Since the divisor1s x+10=x— (—lﬂ} . evaluate the dividend when x=-10
Now
=101 18 95 150
-10 80 —150
1 g 15 0




Now using the result to write f {x) as a product of two factors and then factor

completely.
Therefore

f(x)=x +18x" +95x+150 | Write original polynomial|
={x+lli}jll(:4:2 +Ex+15) [Writeasapmductofmfc-factom]

Replace8xby3x+ 3xsothat
product of thecoefficients1s15

Taking x common of x* + 5;;}

Icommonof 3x+5

=(x+10)(x" +5x +3x+15) [

=(x+10)(x(x+5)+3(x+5)) [

=|(x+10)(x+5)(x+3) [Factnrtﬁnomial]

Answer 25e.
By the factor theorem, x — & 13 a factor of a polynomial if and only of 7)) 15 0

since x + 918 a factor of the givengalynamial,ﬂ—?) tnust be 0. Use synthetic division to
find the other factors by dividing x~ + 25 — 51x + 108 by x+ 9.

=911 2 =51 108
=% 63 108
1 -7 12 0

The function fix) can be thus written as fix) =(x + 9}{;{2 -fx+12)

Factor the trinomial x° — 7x + 12,
(x + 9}{;{2 -+ 1 =x+%x-Dix -3

Therefore, the given polynomial can be completely factored as fix) = (x + %(x —4i(x - 3.

Answer 26e.

Consider, f(x)=x"—9x" +8x+60.
We have x+21s a factor of f(x)



Because x+21is a factor of f(x). From Remainder Theorem f(-2)is a remainder of
f(x)
Consider,
F(-2)=(-2)" -9(-2)" +8(-2)+60
=-8-36-16+60

=0
Therefore, we will use synthetic division to find the other factors.
Since the divisor isx+2 =x— (—2}= evaluate the dividend when x=-2
Now
211 -9 8 60
-2 22 —60

1 -11 30 0

Now using the result to wrnite f {x) as a product of two factors and then factor

completely.
Therefore
fx)=x"-9x"+8x+60 [ Write original polynomial |

={x+2]{x2—llx+3[}} [Writeasapmductnftwnfactﬂrs]

[Replace—l lxbv—5x—6xso0 that}

=(x+2)(x" - 5x—6x+30) .
product of the coefficients1s30

Taking x common of x* — 5,1:;}

—6common of —6x+30

=(x+2](x{x—5)—5{x—5}'}{

=|(x+2)(x—5)(x—6) [Factor trinomial]|

Answer 27e.

Ev the factor theorem, x — & 15 a factor of a polynomial if and only of k) 15 0.

since x — 11s a factor of the given polynomial, A1) mustbe 0. Tse synthetic division to
find the other factors by dividing 2x° — 15x° + 34z — 21 by x — 1.

112 =15 34 =21
2 15 2
2 =13 21 N

The function fix) can be thus written as fix) = (x — 1]{2;':2 - 13x+21).



Factor the trinomial 2x° — 13x + 21,
(x— 1)(2;':2 - 13x+2D=(x-D2x-T(x -3

Therefore, the given polynomial can be completely factored as

Ax)=(x - Didx =Nz - 3).

Answer 28e.

Consider, f(x)=3x"-2x"—61x—20.
We have x—51s a factor of f{x}

Because x—5is a factor of f(x). from Remainder Theorem f(5)is a remainder of
f(x)
Consider,
£(5)=3(5) —=2(5)" -61(5)-20
=375-50-305-20
=0
Therefore, we will use synthetic division to find the other factors.
since the divisor 15 x — 5 |, evaluate the dividend when x=5
Now
53 -2 -61 -20
15 65 20
3 13 4 0

Now using the result to write f {x) as a product of two factors and then factor

completely.
Therefore
f(x)=3x"-2x" - 61x-20 | Write original polynomial]

={x— 5}(3;:j +13x+ 4} [Write as a product of two facturs]

Replacel3xby12x + xso that :|

=(x-5)(3x" +12x +x+4) .
product of the coefficients1s12

Taking x common of 3x° +12x:
lcommonof x+4

= (x—ﬁj{zx{x+4}+ 1{x+4})[

=[(x-5)(x+4)(3x+1)]  [Factortrinomia]




Answer 29e.

By the factor theorem, x — k15 a factor of a polynomial if and only if /&) 13 0.

mince fi—31 15 0, x + 3 15 a factor of the given polynomial Use synthetic division to find
the other factors by dividing -2t -21x - 18 by x + 3.

=51 -2 =21 -1I8
-3 15 18
1l =5 =6 0

The function f{x) can be thus written as fix) = (x + 3}(:1:2 —x —6)

Factor the trinomial x° — 5x — 6.

(x+ 3x* -5 —6) = (x + Dix + Dz - 6)

Therefore. the other zeros are —1 and 6.

Answer 30e.
consider f(x)=4x’ —25x" —154x+40
and we have f(lﬂ) =0

Since £(10)=0. x—10 is a factor of £(x). from the Factor Theorem.
Now using synthetic division, we will get
1004 -25 -154 40
40 150 40
4 15 -4 0
Now we will use the result to wnte [ {x}as a product of two factors. Then factor

completely.
f(x)=4x" -25x" —154x+40

=(x—10)(4x" +15x - 4)
Replacelixbyléx—x
=(x—10)(4x" +16x—x—4) so that product of coefficient
of 16x—x15—16
Taking 4xasa commonin 4x” +1 6;;:|

—lcommonin—x—4

= (x—10)(4x(x+4)-1(x+4)) [

=(x-10)(x+4)(4x-1) [Factor trinomial]



Now equating f {I] to zero, we will get,
x+4=0and4x—-1=0

Therefore
x+4=0
x=—4
And
4x—-1=0
4x=1
1
x=—
4

Therefore other zeros are |—4and

Answer 3le.
Bwthe factor theorem, x — & 13 a factor of a polynormial if and only of fk) 15 0

eince fi 7 1s 0, x =77 15 a factor of the given polynorial Use syathetic division to find the
other factors by dividing 10x° - 81x% + 71x + 42 byx =7

7010 -81 71 42
70 -77 42
10 -11 -6 0

The function fx) can be thus written as fix) = (x — T"}(leE - 11x - &)

Factor the trinormial 10x° — 11x — &,
(x — ?}(lﬂxz —1lx -0 =x-NHEx+22x - 3)

Therefore, the other zeros are — — and

Lh| o
ra | e

Answer 32e.
Consider, f(x)=3x"+34x" +72x—64
And we have f{—-il} =0



Since f(—4)=0. x+4 is a factor of f(x)from the Factor Theorem
Now using synthetic division, we will get
43 34 72 64
-12 — 88 64

3 22 —-16 0

Now we will use the result to write [ {x}as a product of two factors. Then factor
completely.

Fx)=3x" +34x" + T2x—64
= (x+4)(3x? +22x-16)
Replace22xby24x —2x

= {Jn:+4][3;1:2 + 24:::—21—]6]1 so that product of coefficient
of 24x—2x15—48

=(I+4){3x(x+8}—2{x+3]) []fa.l-i:ingﬂ:::;=.L5a.::n::-m.ﬂ:la::nrlj:c133|::2 +24x;]

—2commonin—2x—16

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

Now equating f {x:ltu zero, we will get,
x+8=0and3x—-2=0

Therefore
x+8=0
x=—8
And
3x-2=0
3x=2
2
x=—

Therefore other zeros are |—8and —

Answer 33e.

By the factor theorem, x — k12 a factor of a polynomial if and only if &) 12 0.

since 1915 0, x — 9 15 a factor of the given polynomial Use synthetic division to find the
other factors by dividing 2x0 —10x% - T1x — 9 byx -5
@2 —-10 =71 -9
15 72 89
2 “ 1 0

The function fx) can be thus written as fix) = (x — 9}{2:{2 +8x+ 1)



Since the trinomial 2x° + 8x + 1 cannot be factored, use the gquadratic formula to solve for

X
o _ TBENS6
4
812414
- 4
—4 + 14
T2
Therefore, the other zeros are ! _Eﬂ and . Zﬂ

Answer 34e.
Consider the polynomial function
f(x)=5c—x"—18x+8
And a zero of the polynomial function 1s £(-2)=0

Since £{—2)=0. x+2 is a factor of f(x)from the Factor Theorem
Now using synthetic division,

) 3 =] —-18 8
-10 22 -8
5 -11 4 0

Now we will use the result to write f {:x}as a product of two factors. Then factor

completely.
fx)=5c—x"—18x+8

=(x+2)(5x" -11x+4)



Now for the quadratic equation5x’ —11x4+4=0. we will find the solutions by the

—b++B* —4dac

2a

quadratic formulaax’ +bx+c=0,a=0=

Here a=5b=-11c=4
S0,

—(~11)#,J(-11)" -4-5.4
25
11+121-80

10

R e/
- 10

xXr=

Thus, the two solutions of the equation 5x” —11x4+4 =0 are

1441 11-J41
and
10 10
Therefore, other zeros of the polynomial function f(x) =5x —x" —18x+8are
11+ 11-41|
10 10

Answer 35e.

since x = —61s a zero of fix), x + 615 a factor and f{—6) = 0. To find the other zeros,
divide 4x° + 155° — 63x — 54 by x + 6 using synthetic division

6|4 15 -63 -54
—24 54 54
4 -9 -9 0

The function f{x) can be thus written as f{x) = (x + 6}{4}:2 )]

Factor the trinomial 4x° — 9x — 9
(x+ &)z — 9 — 9= (x + 6){dx + iz — 3

The other zeros are —E and 3.

Amongthe given choices, the wvalue in choice D 15 3, which 15 a zero of the given
function.

Answer 36e.

Consider the volume of a rectangular prism 1s
v=2x" +17x" +46x+40

Recall that the volume of a rectangular prism 1is the product of length, width and height.
volume = length=width<height
We are also given that height and width are x+2and x+ 4 respectively.

To find the length of the prism,_ to divide the volume of the prism by the product of
x+2andx+4.



Product of x+2andx+4 is given by

(x+2)(x+4)=x"+2x+4x+8

=x*+6x+8

Now we will divide v=2x" +17x" + 46x+40 by x* +6x+8

Write polynomial division in the same format we use when dividing numbers. At each
stage, divide the term with the highest power in what 15 left of the dividend by the first
term of the divisor. This gives the next term of the quotient.

Now
2x+5
22 +6x+ 3) 2% +17x2 +46x+40 1 Quotient
. _ . 2x°
2x° +12x" +16x Multiply divisor by —- =2x
X
5x* +30x+40 [Subtract]
5x° +30x+ 40 [Multipl}f divisor by 5—3:1; = 5}
x
0 <« Remainder
Thus,
2% +17x" +46x +40
5 =2x+5
x +6x+8

Therefore, expression for the missing dimension 1s _

Answer 37e.

We lenow that the volume of a rectangular prism 15 the product of its length, breadth, and
height This means that the dimensions of the prism are all factors of the polynormial that
represents the volume.

In the figure given, we can see that x — 1 and x + 6 are two dumensions and therefore the
factors of ¥, On dividing ¥ by any one of 1tz factors, we can find the other factors.

Let us divide x° + 13x% + 34x — 48 by x — 1 using synthetic division
1[1 13 24 4B

1 14 48
1 14 45 0

The function I can be thus written as ¥ = (x — 1}(1':2 + 1dx + 45},



Factor the trinomial x° + 14x + 48,
(x— 1x% + 1dx +48) = (x — Dix + &)z + D)

Therefore. the third dimension 15 x + 8.

Answer 38e.

Consider the polynomial function
f(x)=x"—5x"-12x+36
And a zero of the polynomial function 15_;"[2) =0

(a)

Since (2)=0. x—2 is a factor of f( x) from the Factor Theorem
Now using synthetic division,

1 -3 —12 36
2 -6 —36
1 ~3 —-18 0

Now we will use the result to write f(x)as a product of two factors. Then factor
completely.

Fx)=x"-5x"-12x+36
=(x—2)(x* -3x—18)
Replace—3xby—6x+3x

:(x—Erl(x: —ﬁx+3x—13} so that product of coefficient
of —6x+3x15—18

= (x—Z){x(x—6}+3{x—ﬁ:l} [

=(x—2)(x—6)(x+3) [Fact{}rtﬂtmmial]

Taking x asa common in x* — 6x:
3common in3x —18

Now equating f( x)to zero,
x—6=0andx+3=0

Therefore
x—6=0
r==6
And
x+3=0
x=—73

Therefore, other zeros of the polynomial function f(x) =x —5x" —12x+36 are
6and—3|.




(b)

From part (a), the factors of the polynomial function f {x}z x —5x" —12x+36 are

x—2. x—6andx+3

(c)

since the factors of the polynomial equation x —5x" —12x+36=0are
x—2.x—6andx+3.

S0,
x —5x" —12x436=0
(x—-2)}(x—6)(x+3)=0
Thus,
x—2=0
x=2
x—6=0
x=6
And
x+3=0
x=—3

Therefore, the solutions of the polynomial equation x° —5x° —12x+36 =0 are
2,6and—3|.

Answer 39e.

Bwthe factor theorem, 1if x — k15 a factor of the polynormual fx), then i) =0

It1s giventhat x — 515 a factor of x —x +ix - 30. On substituting 5 for x, the
polynomial should evaluate to 0.

5 - % (5 - 30=10

simplify.
125 — 25 + 5k — 30

70+ 5k

I
= O

subtract 70 from both the sides.
T+ 55 =70 = 0-70

S5k = =70



Divide each side by 5 to solve for k.

S _ =70
) ]
£ =-14

Therefore. the correct answer 12 chotce A

Answer 40e.
Consider the polynomial function
F(x)=30x" +7x" —39x+14
And a factor of the polynomial function 18 2x—1

(a)
Smce 2x—11s a factor of f(x) =30x" +7x* —39x+14 therefore equating f(x)to 0.
2x—-1=0

2x=1
1

=

T2
Therefore, zero of the polynomial function f(x)= 30x" +7x" —39x+14is at |x= %

(b)

Now using synthetic division,

1| 30 7 —30 14
2| —15 4 25 —14
15 11 -14 0

Now we will use the result to write f( x)as a product of two factors.

f(x)=30x"+7x" —39x+14
=(2x—1)(15x" +11x—14)



Therefore f(x) can be written in the form of (x—k)-g(x)as below:

f(x)=(2x-1)(15x" +11x—14)

iy
= z[x—%J{lﬁf +11x-14)  [Taking2common from 2x—1]

= [x—%](mf +22x-28) [Muhipiylﬁf +1]_x—l4b}'2]

1
Where k= and g(x)=30x" +22x-28

(c)

Also, f(x)=(2x—1)(15x" +11x—14)
Replacellxby21x—10x
= (Ex—l}{lﬂxz +21x—10x - 14) so that product of coefficient
of 21x—10x1s—-210

= (2x—1}{3x(5x+ ?}_2[51,_'_?}) [Talﬂng 31-'35_3(:01’!1111-311111153:‘ + 21;;}
—2commonin—10x—14
= |[2x —-1)(5x+7) (3,1: -2 }‘ [Linea: factors with integer coeﬂicients]

Answer 41e.

We seek the number of T-shirts that must be produced to make the same profit of
F4,000,000.

Eeplace F with 4 in the given model and write the resulting equation in standard form.
d==+42% +x
orx —drt—x+4=0

since x =415 a solution of the equation, x — 4 15 factor. Use synthetic division to find the
other factor.

411 -4 -1 4
4 0 -4
1 0 -1 0D

The equation thus becomes (x — -’-’1){;:2 -1=0
Factor z° — 1.

(x —(x + Dix — 1) =0

The other solutions are 1 and —1. Since the number of T-shirts cannot be negative, we
consider the solution 1 only.

Theretore, the company could malke the same profit by producing about 1 million T-
shirts.



Answer 42e.

Consider the polynomial function
P=—4x" +12x" +16x
Where x 15 the number of MP3 players.

Now,

48 = —4x* +12x° +16x [Substitute 48 forP = —4x° +12%° +16x]

0=4x" —12x" —16x + 48 [ Write in standard form |

Recall that x =31s one solution of the equation. This implies that x—3 15 a factor of
4x’ —12x" —16x+48

Now we will use synthetic division to find the other factors.

3 4 -12 -16 48
12 0 —48
4 0 -16 0

Now we will use the result to write f(x)as a product of two factors. Then factor
completely.

(x—-3)(4x* -16)
(x-3)((2x)" -4*)=0

(x—=3)(2x+4)(2x—-4)=0

0

| Sincea® 5" =(a+b)(a-b)]
Now,.2x+4=0and2x—4=0

2x+4=0
2x=-4

e

x=—
2
x=2

Thus, x =215 the other positive solution.

Therefore, the company could still make the same profit producing about (2,000,000
MP3 players.




Answer 43e.
The average attendance per team can be determmined by dividing the function A by the

—_ 3 2
fancfisn T Tet f(x) _ ; _ 1.95x +17"4D.81x ?12858;: + 2150.
ax +

Use polynomial long division method.
~0.132x% +11.2x - 5614

14.8x + ?25)—1.95.—? +70.1x% - 188x + 2150

—1.95% — 95727

165.8x° — 188x
165.8x° + 8120

— 8308x + 2150
— B308x — 407,015

408,165

Thus, the function for the average attendance per team from 1985 to 2003 15
409,165

Flx) = —0132x% + 112z - 5614 + ——
14.8x + 725

Answer 44e.
Consider the price p(in dollars) that a radio manufacturer able to charge for a radio s
given by p = 40— 4x" where x in number (in millions) of radios produced.

It cost the company $15 to make a radio.

(a)

Need to write an expression for the company total revenue R in terms of x. We can get
the total revenue if we multiply x with the price of radio.

Therefore,
Total revenue( R ) = x % price of one radio

R=xx(40-4x")

50, the total revenue(R) 15| R = xx (4[] —4x1) i




(b)

Need to write a function for company’s profit p by subtracting the total cost to make x
radios from the expression 1n part (a).

Company required $15 to make one radio. So if we multiply x with $15 then we get total
cost to make x radios.

Therefore total cost to make x radios 1s=15x_

S0 we can get company s profit p by subtracting 15x from the expression in part (a).
Therefore,

Profit( p) = x(40—4x" ) -15x
=40x—4x’ —15x [Using distributive property |
=—dx" +25x [ Write in standard form]...._. (1)

So, the company’s profit is|P =—4x° +25x|.

(c)

Need to write and solve equation (1) to find a lesser number of radios that the company
could produce and still make a profit of $24,000,000.
Currently the company produce 1.5 million radios and makes a profit of $24,000,000.
First we need to convert the value of profit from dollars to millions. So the profit 1s 24
million.
If we substitute the value of profit ( P =24 ) in equation (1), then we have
24=—4x" 4+25x
4x’ —25x+24=0 [ Write in standard :1:-1:1‘.]
We know that x =1_51s one solution for this equation.
This means that x—1.5is the solution for the equation4x’ —25x+24=0. We use
synthetic division to find other factors.
4 0 -25 24

15
6 9 -24
4 6 -16 0
So.(x—1.5)(4x" +6x—16)=0
We use quadratic equation to find that x =115 other positive solution for the equation

4x? +6x—16=0.
The company could make the same profit by producing 1 million radios.

(d)
Need to explain does all the solution in part (C) make any sense in this situation or not.

The company produce 1.5 million radios and make a profit of $24.000,000.

But by solving the equation in part (C) we find that the company make a profit of
$24.000,000 for producing 1 million cameras.

=0 1n this situation all the solution 1n part(C) makes no sense.



Answer 45e.

Let fix) be the function for the percent of wisits to national park. The function can be

modeled by dividing the function for the owernight stays &by function for the total wisits
I

75 = & -0.00722x% + 0.176x° - 1.40x° + 3.39x + 17.6
4 3.10x + 256

Tze polynomial long division method.
—0.00223%° + 0.24%x% — 21.0x +1735.3
3.10x + 255)—0.00?22x4 +0176x — 1.40x° + 3.39x + 17.6

—0.00722x" — 0.506x°

0.772x° — 1.40%°
0.772x° + 63.74x°

—65.14x% +3.39x
—65.14x% — 5376

53783%x + 176
537535y + 444,256 8

—444, 2192

Thus, the function for the percent visits to national parks 15

F(x) = —0.002332° + 024952 — 21.0x - 1735.3 4 2132
310z + 256

Answer 46e.

Consider the polynomial function

P=—6x"+T72x
Where x 15 the number of DVDs

Now,
06 = —6x° +72x [Substitute 06 for P = —6x° + ?zx]
0=6x"—72x+96 |[Writein standard form |

ERecall that x = 21s one solution of the equation. This implies that x—21s a factor of
6x° —72x+96

Use synthetic division to find the other factors.

6 0 =2 96
12 24 -96

6 12 —48 0

2




Now. we will use the result to write f(x)as a product of two factors.

(x—2)(6x" +12x—48)=0
(x-2)(x*+2x-8)=0  [Dividing bothsides by6]
(x 2}{3: e g):{] Replace 2x by 4x — 2xso that
product of coefficientsof 4x—2x15—8
(x—2)(x(x+4)-2(x+4))=0

(x—2)(x+4)(x—2)=0

Now, x+4=0andx—2=0

x+4=0
x=—14
And
x—2=
X=

Neglecting the negative value, x =2 . Thus, x = 21s the other positive solution.
Therefore, we have got x =2again. Hence, 2 million DVDs 1s the only production level
for the company that yields a profit of |$96, 000,000 .

Answer 47e.

We know that an ordered pair (x, ¥) 15 a solution of a linear inequality in two variables, if
the tnequality iz true when the values of x and ¥ are substituted into it

In order determine whether (1, 4) 15 a solution of the given inequality, substitute 1 for x,
and 4 for v,

?
1- 4(4) < 5
7
-15 <35
The inequality 15 true and thus (1, 43 15 a solution.

Mow, substitute 4 for x, and -1 for ¥ to check whether (4, —1) 15 a solution.

7
4-4(-1) <5

7
2 <5

since the inequality statement 13 not true, (4, —1) 13 not a solution.



Answer 48e.

Consider the inequality
3x+2y=1

And the ordered pairs (2.4 )and(1-3)

Now we will check whether the ordered pairs {—l 4)311-:1(1,—3} are the solutions of the
given inequality. For that we will put the ordered pairs in the given equation (1) and
check.
Ix+2y=1
3-(-2)+2-(4)=1
—6+8=1
221 true.

Because on putting the ordered pair (-2, 4}in the inequality, 2 which 1s greater than 1
and hence satisfy the condition of the inequality. Therefore (—2,4}1'5 the solution of the
given mequality 3x+ 2y =1.

Similarly,
3x+2y=1
3-{1)+2-(—3}21
3-62=1
-3=1 falze.

Because on putting the ordered pair (1.—3)in the inequality. —3 which is not greater than
or equal to 1. Therefore, the ordered pair(],—E]is not a solution of the given
inequality 3x+2y=1. Hence, {—2,4}1'5 a solution of the inequality and {l,—3:lis not a
solution of the given mnequality 3x + 2y =1

Answer 49e.

We know that an ordered patr (x, ¥) 15 a solution of a linear inequality in two variables, if
the inequality 15 true when the values of x and ¥ are substituted into it

In order determine whether (4, 6) 15 a solution of the given inequality, substitute 4 for x,
and & for v

7
5(4) - 2(6) > 10
8 > 10

since the inequality statement 15 not true, (4, 6) 15 not a solution.



Iow, substitute 8 for x, and 10 for v to check whether (&8, 107 15 a solution.
7
5[8:]— 2[10:] = 10
?
20 = 10

The inequality 15 true and thus (8, 10% 15 a solution.

Answer 50e.

Consider the inequality
6bx+5v<15 (1)

And the ordered pairs (—5,1!3}311:1[—1,4}

Now we will check whether the ordered pairs [—5,1[3}311:1(—]__. 4:}31?. the solutions of the
given inequality. For that we will put the ordered pairs in the given equation (1) and
check.
bx+oy =15
6-(—5)+5-(10) =15
—30+50<15
20<15 false.

Because on putting the ordered pair (—5,10)in the inequality, 20 which is not less than or
equal to 15 Therefore [—5,1[]} 15 not a solution of the inequality 6x+ 5y =15.

Similarly.
6x+5y=15
6-(—1)+5-(4)=<15
—6+20<15
14 <15 true.

Because on putting the ordered pair (—]__.4} in the mnequality, 14which 1s less than 15 and
hence satisfy the condition of inequality. Therefore the ordered pair [—1, 4} 15 a solution of
the given inequality. Hence. (—5,10)is not a solution of the inequality and (—1.4)is a
solution of the mmequality 6x+5y =15.



Answer 51e.

The given equation 15 of the form ax® + bx+c =0, This equation can be solved using the
zero product property only if the left side can be factored.

The trinomial on the left side of the given equation 15 of the form x° + bx+ ¢, which when

factored will be of the form (x + #0(x + »), where the product of # and » gives ¢, and
thew sutn gives &

Compare the trinomial with x° + bx+e =0 The value of & is 3 and of ¢ 15 —40. We need
to find a2 and » such that their product gives —40 and sum gives 3. Since the sum is
positive, the larger factor must be positive.

List the factors of <40 and find their sums.
Factorsof —d40:m,n2 [ -1, 40 | -2, 20| 4, 10| -5, 8
sum of factors: m+n 39 18 ) 3

From the table, it 15 clear that s = —2 and » = & gives the product —40 and sum 3.
Thus, the equation becomes (x — 2i(x + &) =10.

Lpply the zero product property. This property states that if the product of two
expressions 15 zero, then one or both of the expressions equal zero.

x—4S=0orx+E=0

molve the equations.

r—545=04+5 or x4+E58-8=0-28§

x=35 or xr = -2
Thus, the solutions to the given equation are —8 and 3.

Answer 52e.
Consider the equation
5x° +13x46=0 RRES s |

The given equation is a quadratic equation of the formax’ +bx+¢c=0.a=0,
Therefore, use the following quadratic formula to solve the equation.

2
—bhtb" —4dac .
xr= e '_.r'.:l

2a



Now putting the values of a=>5,b=13andc =6 in the equation (2),

~134,/(13)" —4-5-6
= [Putting values of a_band c]

* 25
_ —13+4/169-120
10
_ —13+49
- 10
~13+
= 317 [Squarem::-tc-f49i5?]
10
Therefore,
-13+7 =15
= X =
10 10
-6 o
2 And e,
10 10
_3 -2
5
Hence, the solutions of the given equation 5x° +13x+ 6 =Qare —g and —2|.

Answer 53e.

The given equation 15 in standard form. Since it cannot be factored, use the quadratic
formula to solve for x.

The solutions of a quadratic equation of the form ax®+bx +eo=0are

_ b + . f1? — dac

2o

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

substitute 1 fora, 7 for &, and 2 for ¢ 1in the formula.

_ 7T -4(2)

! 2(1)
Evaluate.
v - =7+ . j45 - &

)
7+ .30
E
—7 - {35
afl

Therefore, the solutions are T d %ﬁ



Answer 54e.
Consider the equation
4x* +15x+10=0 (1)

The given equation is a quadratic equation of the formax® + bx+c=0,a =0,
Therefore, use the following quadratic formula to solve the equation.
_ —btb —dac

2a

X

Now putting the values of a=4.b=15andc =101n the equation (),

154 J(15)° —4-4-10

x= W [Puttingvaluesof a,bandc]
_ —15+4/225-160
8
_ —15+465
I
Therefore,
= -15-./65
o 15;4@ Al L 15;55

Hence, the solutions of the given equation 4x” +15x+10=0are

—15+4/65 —15—4/65
Erm E‘J_ :

Answer 55e.

The given equation 18 1n standard form. Since it cannot be factored, use the quadratic
tormula to solve for x.

The solutions of a quadratic equation of the form ax’+bx +c=0are

_ b+ b - dar

e

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

Substitute 2 fora, 15 for &, and 31 for ¢ in the formula
~15 % f15% - 4(2)(31)
T 2(2)




Evaluate.

15+ /225 - 248
4
=15 £ =23

4

—15+ 4f23;
4
15— J23; L C15+ NEET

4 4

—15 — 4231 —15 + +/23i

X =

Therefore, the solutions are

Answer 56e.
Consider the equation_
X +2x+10=0 .. (1)
The equation is a quadratic equation of the form ax® 4+ bx+¢ = 0. where
a=1 b=2andc=10
Therefore, use the following quadratic formula to solve the equation.
_ —b+\b —4ac

2a

X

Now put the values of g, bandcin the above formula

—2+,J(2)' —4-1.10
34

_ 2+J4-40
2
—2+./-36

2

2+ ./(-1)36

2
—2+4/i*36
2

W2
-2+,[(6i)

X =

x=—-14+3i And x=—1-3i
Therefore the solutions of the equation are|=—143iand—1-3i|.




Answer 57e.
Clear the parentheses in the given expression.

(x2—4x+15)+(—3x2+6x—12) = 22— dx+15-3x%4 6x — 12

Eewrite the expression such that the like terms appear together.
- dx+15- 37 +6x-12 = P -3 —dx +6x+15- 12

Add the like terms.
oG x4+ 15-12=-2x"+2x + 3

Therefore. the sum is —2x° + 2x + 3.

Answer 58e.
Consider:
(527 —7x—7)—(2x* —5x+8).
simplify by subtracting the polynomials.
Now,
(2x" —5x+8)—(5x —Tx-7)

Change thesign of -‘

=2x? —S5x+8-5x"+Tx+7 each termsof 5x* —Tx—7

and drop the parentheses

-

= (21:2 —5x* ) +(—5x+7x)+(8+7) [Combine like terms]
[ Add the coefficients of like |

|_t-e1*1115 |

=3x?+2x+15

Therefore, (5x” —7x—7)—(2x* —5x+8)=|-3x" +2x +15|.

Answer 59e.

In order to multiply two polynomials, multiply the first polynomial by each term in the
second polynomial

Gx— N3 + 25 - 8) = (3x - D% + 3z - N2 + (% — (-

TTze the distributive property to remove the parentheszes.

(3x — 4137 + (3x — D2 + (3x — N8 = 927 - 1285 + 650 — 8% — 24z + 32

Cotnbine the lilke terms.

Oxt 120 4 65 — B — 24x + 32 = Ot —6x° — % — 24x + 32

Theretore, the product 1z 9xt — 65" — 8x% — 24x + 32,



Answer 60e.

Consider the expression:
(3x-5)

simplify the expression.
Now,

 Making (3x—5) duct
(3x-5) =(3x-5)(3x—5) ing (31— 5) asa produc

-

| of (3x—5)and(3x-5)

(3x—5)((3x)" —2-3x-5+5?) | Since(a—b)’ =a’~2ab+5" |
=(3x—5)(9x" —30x+25) [Simplify and evaluate powers]
=3x(9x? —30x+25)—5(9x* —30x+25) [Distributive property]

=27x’ —90x* + 75x — 45x" +150x—125

=27x* —90x* —45x* + 75x +150x—-125  [Combine like terms|

=27x" —135x" +225x-125
Therefore, (3x—5)° =|27x’ —135x" +225x—125].




