Chapter 5 Quadratic Functions

Ex 5.4

Answer le.

Eewrite the given expression using the replacement i = 257,
2% + 5u -3

In general, we say an expression of the form ai® + b+ to be in guadratic form, where
118 any expression in x. This means that the given expression s quadratic in form.

Therefore, we can complete the statement given as “The expression 8x% + 10x° — 3 iz in
guadratic form because it can be written as D0 + Su— 3wheren = 25"

Answer 1gp.

The monomial x 15 common among the terms 1n the given pelynomial.

We can talce out x from each term.

T+ 1x =xx - Tx + 100

Mow, factor the trinomial x¢ — Tx + 10 so that the polynomial can be completely factored.
x(xd - Tx + 100 = x{x =5z — 2

Therefore, the given polynomial in completely factored form 15 x(x =5z — 2).

Answer 2e.

We need to say that in what condition the factonzation of a polynomial must satisfy 1n
order for the polynomuial to be factored completely.

The factorization of a polynomaial satisfies in order for the polynomial to be factored
completely if it 15 written as a product of unfactorable polynomials with integer
coefficients.

Answer 2gp.
Consider the polynomial:
3y =75y
We need to factor the polynomial (1) completely.



From (1), we have
3_?5—?5_}#3:3}'3 (_}.':—25) [Fas:t-:&r connnﬂnmmmnﬂal]

=3y’ (y+5)(¥—5) [Difference of two squares |

Therefore the factor of the polynomial 33" — 75y is: 3y3[y+5_][y—5] .

Answer 3e.

The monomial 7x 15 common among the terms in the given polynorial.

Talke out 7x from each term to factor the polynomial completely.
14x% - 21x = Tx(2x - 3

Therefore, the given polynomial in completely factored form 15 Valdx — 2.

Answer 3gp.

The monomial 2&° is common among the terms in the given polynomial

We can take out 2&° from each term.
1657 + 6865% = 25488 + 343)

Eewrite 85 + 343 as the sum of two cubes.
2B2(BE + 343) = 269 (2b)° + ]

Factor using the pattern @+ = (a + E:-j{.:z2 —ab+ E:'E].
267 (26) + 7] = 28° [(2&:- + T)[(28) - (28)(7) + 72]]
= 26" (2b +7)[45" - 145 + 49)

Therefore, the given polynomial in completely factored form 1s

2hA(2h + TH(4E° — 14b + 49),

Answer 4e.
Consider the polynomial:
306° —54b°
We need to factor the polynomial (1) completely.

From (1), we have

306° — 546" = 6 (5b—9) [Factor common menomual. |
Therefore the factor of the polynomial 306° —545" is: |65° (56 —9)|.




Answer 4gp.

Consider the polynomual:
w' =27
We need to factor the polynomial (1) completely.

From (1), we have

w —2T=w-3%°

\ , Dhfference of two cubes:
=({w-3 3w+9 - s .
(w ’(W ekl a’—sz{ﬂ—b]l{a‘+ab+bz}.

Therefore the factor of the polynomial w* —27 is: -{w— 3] {wl + 3w +9)‘.

Answer 5e.

The monomial ¢ 15 comimon among the terms in the given polynomial.

We can tale out ¢ from each term.
o+ 902+ 18¢ =r:(r:2 + 9 + 18)

Mow, factor the trinomial % + 9¢ + 18 so that we can cotnpletely factor the polynomial

cle? + 9 +18) = ele +6)(c + 3

Therefore, the given polynomial in completely factored form 1z e(e + 6(c + 3.

Answer 5gp.
Apply the pattern for factoring by grouping
Take out the commen menemial x° from the first two terms, and 9 from the second two
terms in the given polynomial

CATE - —63 = a9+ T)

Mow, uze the distributive property.
Pr+T-9x+T) = x+Nix* -9

Factor the difference of squares x4 —9 uzing the pattern a — b= { + (e — &)
E+NEE-D=(+Dx+3)x-73)

Therefore, the given polynomial in completely factored form 1z (x +Nix + iz — 3).



Answer 6e.
Consider the polynomial:
2 —6z1 -T2z TS I
We need to factor the polynomial (1) completely.

Z —6z — T2z = z{zz —bz— TE] [Factﬂr COomimon mﬂncmial_]

=z(z+6)(z-12)  [Factor trinomial |

Therefore the factor of the polynomial z°' —6z" —72z is: z(z+6)(z—12)|.

Answer 6gp.

Consider the polynomual:
16g* —625
We need to factor the polynomial (1) completely.

From (1), we have
16g* —625 = (43]1 —[25}2 [ Difference of two squares |
= {432 +25]{4gl —25} [Diﬂ'erﬂnce of two squares_]
= {432 +25:}[Eg +5)(2g~-5) [Difference of two squares |

Therefore the factor of the polynomial 16g* —625 is: |(4g” +25)(2g+5)(2g—-5)|.

Answer 7e.

The monomial 3y3 iz commeon among the termms in the given polynomial

We can take out 3y3 from each term.

3 — 487 = 3707 — 16)

MNow, the exgres s10r1y2 — 16 15 the difference of two squares, and can be factored using
the pattern a” — b= (@ + &) — &)
07 - 16) =+ 4y - 4)

Theretore, the given polynomial in completely factored form 1s 3}'3{); + 40y -4

Answer 7gp.

Factor the common monomial 46 out from the terms in given polynomial.

4% — 206t + 248 = 42 - 54+ 6)

The trinomial £* — 56 + 6 is in quadratic form. &s aresult, we can replace £ with 1.

A3 -5+ 6) = duled — S+ 6)



Factor z° — Su + 6.
Auln® — S+ 6) = duls — Dl — 2)

How, replace & with £

Al — D — 21 =422 — D - 2

We can factor the difference of squares 2—3and -2 using the pattern
a® — b4 =g+ B)a - &)

42 (£ - 3)(¢* - 2) = 4;3(3 + «E:l(z N ﬁ:l(z + @)[.ﬁ N x,@)

Therefore, the polynomial in completely factored form 1s

432[3 +J§)[z - ﬁ)(z +«,n"§)(z - «.E)

Answer 8e.

Consider the polynomial:
S4m’ +18m* +9927 (1)
From (1), we have

54m’ +18m* +9n’ =9m’ («Em2 +2m+ 1] [Fa::tc-r cormmon mnﬂnual]
Therefore the polynomial 54m”° +18z* +9m’ is not factored completely.

Answer 8gp.

Consider the equation:
4%’ —40x° +36x=0 (D
‘We need to find the real number solution of the equation (1).

From (1), we have
4x* —40x° +36x=0
41(3:" —10x* +9) =0 [Fector common monomial.]
4x(x*-1)(x*-9)=0  [Fector trinomial ]
4x[x+l}(x—l:l{x1 —9] =0 [Diﬁ'erem:e of two squaﬂ:s.]
4x(x+1)(x-1)(x+3)(x-3)=0 [ Difference of two squares. |
Therefore the solution of the equation 4x° —40x” +36x=0 is:

x=0,x=—1 x=1 x=3, x=-3|.

Answer 9e.

The given polynomial contains the monomial 2x” in common,

We can take out 2x° from each term.

2x' - 32x = 2t — 16)



How, the expression x* - 16 is the difference of two squares.
We can factor it as (xz + 4}{:::2 — 43, which can be further factored as (xz +4i(x + 2i(x - 2).

2x(xt = 16) = 2x0(x% + D(x + 2(x — 2)

The completely factored form of the given polynomial 15 thus 23’3{}{2 +4iix + 2z - 2,
which matche s with the expression given in choice A

Answer 9gp.

Eewrite the given equation in standard form.

O — 140 4 24z =10

Take out the commen monomial 2x from the terms in the expression on the left

ox(xt =T+ 121 =0

We can replace x% withw in x% — 72° + 12 since it is in quadratic form.
Sl = Tu+ 123=10

Now, factor 0t — Tu+ 12,
2xluw—Au—-31=0

Substitute x° for i in the equation.

2 — N -3 =0

Tze the pattern a’— b= (a0 + &)(a — &) for factoring the difference of squares.

2x[x+ 2)[;':— 2)(x+ﬁ:|(x— xﬁjl =10

molve for x by applying the Zero product property.
Zx=0 or x+2=0 or z-2=0 or z++3=0 o zx-43 =

0
x =0 = =2 E= 2 x = —3 x =3

Therefore, the real-numb er solutions to the given equation are 0, -2, 2, — ﬁ and ﬁ

Answer 10e.
Consider the polynomial:
x +8
We need to factor the polynomuial (1) completely by using sum and difference of cubes.

From (1), we have
x +8=x +(2}J
Sum of two cubes:

=(x+2)(x* —2x+4
{I }(J_’ * } a3+b3={a+b}{a2—ﬂb+bj.}

Therefore the factor of the polynomial x° +8 is: (x+2:}{x1—2x+4:l .




Answer 10gp.

Consider the equation:
—27x" +15x* =—6x*
We need to find the real number solution of the equation (1)

From (1), we have
27x° +15x" = —6x*
27 +15x +6x* =0 | Adding 6x"in both sides. |
3x? [—Qx +542%° } =0 [Fas:tar comimon mﬂnﬂmial_]
3x* (2x7 —9x+5)=0

Now,
3% =0
x=0
And
2x* —9x+5=0
The solution of the equation —27x° +15x" = —6x" is:
. —btb' —4dac
2a
_9x81-4x2x5
- 2x2
_ —9+481-40
a 4
e E
= 7
_ —9+£6.403
4
The solutions are:
—-9+6.403
—_—=x
4
—D649=1x
And
—-9-6403
T=x
—3851=x

Therefore the solutions of the equation
27x +15x% =—6x*1s:|x =0, x=—0.649, x=-3.851].




Answer 1lle.

The given expression can be identified as the difference of two cubes.

Factor using the pattern @ -k = (@ — E:-j{.:z2 +ab+ .-53-2).
Y64 =y — 4
= [y - 41[" + 4y + 16)

Therefore, the given polynomial in completely factored form 13 (v — 4}()22 +dy + 163

Answer 11gp.

The basin has a capacity of 40 cubic feet The outer length of the basin 1s éx, width 15 3x,
and the height 15 x.

The wolume of the basin 15 the product of its length, width, and height
Yolume length width height

(cubicinches) [inches) . (inches) . [inches)

U i U U
41 = 6x : ax : x
We getthe equation 40 = 6x(3x)(x).

Eewrite the equation in standard form.

40 = 18x°
0 = 18x° — 40
Mowr, factor 18x° — 40,
0=2(9x" — 20)
TTze the zero product property and solve for x.
9x°— 20 = 0
9x* = 20
=
9
x = 1.30

The only real solution being 1.30, we get the outer height of the basin as about 1.30 feet.
The outer length of the basin will then be about 6(1.30) or 7.8 feet, and the outer width
will be about 3(1.3) or 3.9 feet



Answer 12e.

Consider the polynomial:
2w+ (1)
We need to factor the polynomial (1) completely by using sum and difference of cubes.

From (1), we have
27m’ +1=(3m) +(1)
Sum of two cubes:

=Cmal)om' =3mt1) | (arb) (@ —abes?)

Therefore the factor of the polynomial 27m’ +1 is: [3m+ 1](9}?11 —3m+ l} i

Answer 13e.

The given expression can be 1dentified as the sum of two cubes.

Factor using the pattern @ +b = fx + E;uj(czz —ab+ j;.zj_
1254 + 216 = (5n)" + 6
= (51 +6)|(5%)" - (5n)(6) + 6 |

= (5n + 6)( 254 - 301 + 36)

Therefore, the given polynomial in completely factored form 1s

(50 + 6250 — 30n + 36,

Answer 14e.

Consider the polynomial:
27&°-1000 (1)
We need to factor the polynomial (1) completely by using sum and difference of cubes.

From (1), we have
274 —1000 =(3a)’ —(10)’
Dhfference of two cubes:

=(3a-10)(%9a’ +30a+100) &b =(a-b)(a" +ab+5?)

Therefore the factor of the polynomial 27a* ~1000 is: |(3a—10)(9a” +30a+100)-




Answer 15e.

The given expression can be identified as the sum of two cubes.

Factor using the pattern a +b = (@ + E:'ju:.:z2 —ab+ Ez-zj.
84343 = (2)°+ 7

= (2 +7)|(2e) - (26)(7) + 7]
= (2z + 7)(4c” - 14c + 49)
Therefore, the given polynomial in completely factored form 1s
(Zc + Ti(de? — 14c + 4%,
Answer 16e.

Consider the polynomial:
192w" -3 it )
We need to factor the polynomial (1) completely by using sum and difference of cubes.

From (1), we have
192w -3 =3[ 64w’ 1] [Fector common monomial]
=3 |:[4W}3 o 13]

) Difference of two cubes:
=3(4w—1)(16w’ + 4w+1)

a —b =(ﬂ—b}[a2 +ab +512}

Therefore the factor of the polynomial 192w* —3 is:

3(4w—1)(16%" +w+1)].

Answer 17e.

The monomial =5 18 common among the terms in the given polynomial.

“We can talce out =5 from each terim

—52° + 320 = —5(z° — 64)
The expression Z — &4 can be identified as the difference of two cubes.

Factor using the pattern a -5 = (e — E:-){az +ab + E:'E].
-5(2°- 64) = —5(27 - 47)
= -5{z - 4)(2" + 4z + 16]

Therefore, the given polynomial in completely factored form 1s

—5(z — 4)(z° + 4z + 16).

Answer 18e.

Consider the polynomial:

C+x+x+l (1)
We need to factor the polynomial (1) completely by using factor by grouping.



From (1), we have
x3+x2+x+l:x2[x+1]+l{x+l] [Fector by grouping]

= (xz + ]]{x +1) [Distrihutive pmpert}r]

Therefore the factor of the polynomial x° +x* +x41 is: (xl +1){x+1] i

Answer 19e.
Lpply the pattern for factoring by grouping.

Take out the common monomialy2 from the first two terms, and 4 from the second two
terms in the given polynomial

Y-y -28 = Yy -N+4y -7

How, use the distributive property.

Vo-T+4y-7) = X+ Dy -7

Therefore, the given polynommial in completely factored form 1s (y2 + 4w =7

Answer 20e.
Consider the polynomial:
X +5x° —9x—45 et 1Y
We need to factor the polynomual (1) completely by using factor by grouping.

From (1), we have
x +3x" —9x—45=x"(x+5)-9(x+3) [Fector by grouping |
=(3¢:j —9){x+5} [Distrihutive pmperrj,'_]
=(x+3)(x—-3)(x+3) [Diﬂ'ermlce of two squares.]

Therefore the factor of the polynomial x° +5x* —9x—45 is: (x+ 3}(x—3}(x+5'} i

Answer 21e.

Lpply the pattern for factoring by grouping

Take out the common monormial #° from the first two terms, and 3 from the second two
terms in the given polynormial

I e+ =3 = G- D+ 33w - 1)



How, use the distributive property.
(= D+ 30Em— 1) = (e + D3m - 1)

Theretore, the given polynomial in completely factored form 1s (mg + 33(E5m — 1)

Answer 22e.

Consider the polynomual:
255 —-100s"—s+4 (1)
We need to factor the polynomial (1) completely by using factor by grouping.

From (1), we have
255" —100s" -5 +4=255"(s—4)-1(s—4) [Fector by grouping |
= ( 255" —l}{s -4} [Distributive pmpert_t,r_]
=(5s+1)(5s—1)(s—4) [Difference of two squares. |

Therefore the factor of the polynomial 255" —100s" —s+4 is: |(55+1)(55—-1)(5—4)|.

Answer 23e.
Lpply the pattern for factoring by grouping.

Take out the common monotmial 4c° from the first two terms, and 9 from the second two
terms in the given polynomial

A + 8% — 90— 18 = 4c(c+ 2= 9(c + D)

Mowr, use the distributive property.
d(e+ =9 +2) = (4 - N +2)

The expression 4c% — 9 is the difference of two squares. We can factor it as

(Ze + 3(2e = 30
(e = De +2) = 2o+ 3(2c-Dlc +2)

Therefore, the given polynomial in completely factored form 15 (e + 33(2c — 30(c + 2.

Answer 24e.
Consider the polynomual:
x'-25 (D
We need to factor the polynomial (1) completely by using quadratic form_



From (1), we have
x'—-25= (xz r —5 [Diﬁ'erem:e of two squa.tes.]
= {xj + 5}[1’1 — 5} [Differencﬂ of two squarea_]

= (xﬁ +5}(I+ m@){x— ﬁ] [Diﬂ'erm.cv: of two squa:es.]

Therefore the factor of the polynomial x* —25 is: {xi + 5][x+ ﬁ)(x—\ﬁ} .

Answer 25e.

Eewrite the given expression using ¢ as a replacement for a
Wt T+ 6

Mow, factor the trinomaial 0+ Tu+ 6,
W Tu+6 = (w+ 6+ 1)

Mow, substitute o for u.
(4 6+ 1) =@+ 60+ 1)

Therefore, the given polynomial in completely factored form 1s {az + 6](@2 + 13

Answer 26e.
Consider the polynomual:
3st—st-24 (1)
We need to factor the polynomial (1) completely by using quadratic form.

From (1), we have

35° —5' —24 =35 957 +8s7 - 24
=357 (57 -3)+8(s*-3)
=(3s*+8)(s* -3) | Distributive property|
=(35+8)(s+3)(s-3) [Difference of two squares]

{3.’52 +8}[s+«f§)(s—ﬁ)‘.

Therefore the factor of the polynomial 3s° —s* —24 is:

Answer 27e.

The monomial 22 15 common among the terms in the given polynomial.

We can talke out 2z from each term.
307 — 2z = 22(16" - 1)



The expression 162% — 113 guadratic i form as it can rewritten as w? — 1, where u =42%.

2z(167" — 1) = 2z(t — 1)

Factor & — 1 using the pattern for the difference of two squares.
2z(u — 1) = 2z(u— D+ 1)

HNow, substitute 4z for u.

Zein— N+ 1) = 22{422 - 1)(422 + 13

& gain, factor 4z -1 uzing the pattern for the difference of two squares.
oz(dz® — 1(dz% + 13 = 22(2z+ 12z - 1342 + 1)

Therefore, the given polynomial in completely factored form 1z

2z(2z + 1)(2z — 1342 + 1),

Answer 28e.

Consider the polynomial:
36m° +12m* +m’ |
We need to factor the polynomial (1) completely by using quadratic form.

From (1), we have

36mt +12m* +mt =’ (36??:4 +12m? +I} [Fact-:nr COommon monomia.l]

=m®(6m® +1) [Perfect square trinomial|

Therefore the factor of the polynomial 36m® +12m"* +m® is: |m” [:61'?22 + 1)2 .

Answer 29e.

The monomial 3x 15 common among the terms in the given polynorial.

We can tale out 3x from each term.

152 - 72x° — 108x = 3x(5x" — 24x° — 36)

The expression Sxt - 24xt — 364 quadratic in form as it can rewritten as e — 2y — 36,
where 1 = x°.

3x(5x" — 24x% - 36) = 3x(5u? - 2du — 36)

Mow, tactor the trinomaial Se — 2a — 36,
3x(50° — 2du — 36) = Ix(5u+ 6)u — 6)



Substitute x° for .
Ix(5u + 6)u — &) = 3x(52° + 6)(x? - €)

TTze the pattern at—bi= (o + &i(a — b to factor x% -6

3x(5x2+ 6)[{}:2— 6:] = 3;:[{5;:2 + 6)(:{ + «,u'%:l(x— \f{g)

Therefore, the given polynoemial in completely factored form 1s

3:1:(5;:2—!— ﬁ:l(x +q"g)[x— wfg)

Answer 30e.

Consider error analysis:
8x' —27=0
(2x+3)(4x" +6x+9)=0 PP o
3
X=——
2

We need to describe and correct the error 1n finding all real number solutions.

From (1), we see that it use difference of two cubes: @ +5° =(a+ b][aj +ab+ f:r:) }

But here we consider the equation 8x° —27=0.

So, here we use the sum of two squares: g —b° = (a —b}{al —ab +sz .

Now we correct the error 1n finding all real number solutions.
8x’ —27=0

(2x-3)(4x" —6x+9)=0

x =

b | e

Therefore the solution of the equation 8x° —27=0 is: .

Answer 31e.

The terms in the expression on the left side of the given equation has the monomial 3x in
COMMOn.

Let us first take out 53x from each terin.
Ix(x — 161 =10

Factor x° — 16 using the pattern for the difference of two squares.
Sxix+dix -4 =10

Mow, we can apply the Zero product property.
Ax=0 or x+4=0 or x—4=10



Solwe for x
x=0or x == or x=4

In the method shown, the factor 3x has not been set equal to 0, and thus, the solutions are
fiot cotrect

The correct real solutions of the given equation are x =0, x =4, or x = 4.

Answer 32e.

Consider the equation:
¥ =5y =0 ()
We need to find the real number solution of the equation (1).

From (1), we have
¥ =35y'=0

¥ (y-5)=0 [Factor common monomial |

Therefore the solution of the equation ¥° —5y* =0 is: |[y=0. y=3|.

Answer 33e.

Eewrite the given equation in standard form.

185 — 505 =10

The terms in the expression on the left contains the common monomial 2s.
Take out 25 frotm each term.
25(95° — 251 =10

Factor 95° — 25 using the pattern for the difference of two squares.
2e(3e+ NGBe -0 =0

MNow, we can apply the Zero product property. Set each factor equal to 0.
Ze=0 or 35+5=0 or 35-5=10

solve fors.
s=0 o 3 =-5or 35 =

_n
Ld | LA Lh

Therefore, the real-number solutions of the given equation are 0, —

La | LA
B
o

L |



Answer 34e.

Consider the equation:
g +3g7—g-3=0 R §
We need to find the real number solution of the equation (1).

From (1), we have
£ +3g'—g-3=0
g (g+3)-1(g+3)=0
(g°-1)(g+3)=0  [Factor trinomial |
(g+1)(g-1)(g+3)=0 [[}iﬁ'arencc of two squa:es_]
Therefore the solution of the equation gi +3§1—g—3=ﬂ 1s5: |g=—1 g=1 g=-73|.

Answer 35e.

We can factor the expression on the left side of the given equation by grouping.
wo Gt —dm =24 =10

Take out the common monomial #° from the first two terms, and 4 from the second two
terms in the given polynomial

wm 6 —dm+6) = 0

Mow, uze the distributive property.
(o2 + B)t — ) =1

Factor the difference of two squares we — 4,
(e + 8)m + 20— 2)=10

Lpply the zero product property. For this, set each factor equal to 0.
mtH=0 o m+2=00r m—-2=10

Solve for m

mo=—-6 or m+?2 0 o m-—2

Il
e I

o= —2 o=
Therefore, the real-number solutions ofthe given equation are —6, =2, or 2.

Answer 36e.

Consider the equation:
4w’ +40w* —44=0 e (D)
We need to find the real number solution of the equation (1).



From (1), we have

4w +40w* —44 =0
4{w4 +10w* —11)=D [Fa;:tm COmMmMon m{mcrmial_]
4(w* -1)(w* +11)=0  [Factor trinomial |
Hw+1)(w-1)(w+11)=0 [ Difference of two squares. |

Therefore the solution of the equation 4w’ + 40w —44 =0 is: |w =—1 w=1 w=-11|.

Answer 37e.
Eewrite the given equation in standard form.

47 — B4z =0

Take out the common monomial 42° from the terms in the expression on the left.

47 - 21 =0

Jse the pattern at — b= (@ + &i(a — &) to factor z° — 21.

423(z+@)[z— a.,'"ﬁ:l =10

Apply the Zero product property. For this, set each factor equal to 0 and solve for z.
4z%= 10 or z—l—@:fj or z—@zﬂl

z =10 zz—u"ﬁ zzﬁ

Therefore, the real-number solutions of the given equation are 0, — -‘,I"ﬁ and -.J'E

Answer 38e.

Consider the equation:
5b* +15b" +12b =36 e (D)
We need to find the real number solution of the equation (1)

From (1), we have
56° +15b% +12b=-36
56° +156° +12b+36=0  [Adding 36 in both sides]
56%(b+3)+12(b+3)=0 [Factor common monomial |
(56 +12)(b+3)=0  [Factor trinomial |
Therefore the solution of the equation 55° +155” +12b=-36 is:

p=-12 512 4_ 4
5 5




Answer 39e.

“We can factor the expression on the left side of the given equation by grouping.

Take out the common monomial x° from the first two terms, and 9 from the second two
tertns in the given polynomial

- - -4 =0

Mow, use the distributive property.
(- - =0

Factor ¥ — 9 and x° — 4 using the pattern for the difference of two squares.

-+ D+ DE-2=0

L gain, we can Factor x° — 3 as (x+m"§)(x—w'§:l.
(x+au'f?_))(x— ﬁ)[x2+3)(x+2)[x— 2) =10

Lpply the zero product property. For this, set each factor equal to 0 and solve for x.
x+«,|'f_:[] or x—\E:D of x4+3=0 or x4+42=0 or z—2=10

x:—\.@ x =43 = — 2 x= 2

Theretore, the real-number solutions of the given equation are —\E, ﬁ -2 and 2.

Answer 40e.

Consider the equation:
48p° =27p°

We need to find the real number solution of the equation (1).

From (1), we have
48p° =27p°
485° —27p° =0 [ Substracting 27p° from both sides |
3p {]ﬁp1 —9} =0 [Factﬂr common m-::nﬂmial.]
3p°(4p+3)(4p-3)=0  [Factor trinomial |
Therefore the solution of the equation 48p° =27p" is: |[p=0, p =—§ . P zi )

Answer 41e.

Let us first rewrite the given equation in standard form.

-0 =0

Factor the expression on the left side by grouping. For this, take out the common
monormial x- from the first two terms, and %x from the second two terms.

-1 -%Gx-1 =0



Howr, use the distributive property.
(x° —9)(3x— D=0

We can factor out the commen monomial x from x- — 9x.

(- 9GEx-1=0

Factor x° — 9 using the pattern at — b= {a+ &i(a — &)
xx+NE-DCx-1=0

Lpply the Zero product property. For this, set each factor equal to 0 and solve for x.
x=0 o x+3=0 o x-3=0 o 3x-1=10

x==3 =23 x= l
3
The real-number solutions of the given equation are thus —3, 0, 2, and l which matches

with the choice .

Answer 42e.

Consider the polynomual:
16x" —4dx* —42x SO
We need to factor the polynomial (1) complicity.

From (1), we have
16x —44x" —42x =2x (EIE — Py 21) [Factur COMmimon munnmial_]
=2x(4x-3)(2x-7) [Factor trinomial. |
Therefore the factor of the polynomial 16x° —44x? —42x is: |2x(4x—3)(2x-7)|.

Answer 43e.

Eewrite the given expression using the replacement i = ne

1® — g — B0

Mow, factor the perfect square trinomaial 5’ — 4y — 60,

Wt —du— 60 = (u— 100 + 6)

Substitute #° for u,
(1 — 100w + 6) = (2° — 10(° + 6

Therefore, the given polynomial in completely factored form 1s {mz — 10}{?22 + 6.



Answer 44e.

Consider the polynomial:
—4b* —500b
We need to factor the polynomuial (1) complicity.

From (1), we have
—4b" —500b =—4b(5 +125) [Factor common monomial]
= —4!}(453 + 53) [Sum of two 5quares]
Sum of two squares: a” + 5" =
(a+b)(a1 —ab +E.|1}

Therefore the factor of the polynomial —45* —500b is: |—4b(b+5)(b* —5b+25)|.

=—4b(b+5)(b* —55+25)

Answer 45e.

We can factor the given expression by grouping.

Take out the commen monomial 3a° from the first two terms and 12 from the last two
tertmns.

36a — 15a° + 8da — 35 = 3°(12a - 5+ N 12a — 5)
Mow, uze the distributive property.
3@2{1&1 -+ 7(122-9) = {(12a - 5)(3@2 +7

Therefore, the given expression in completely factored form 15 (122 — 2) (3.:12 + 7

Answer 46e.

Consider the polynomual:
18c* +57¢ —10¢*
We need to factor the polynomuial (1) complicity.
From (1), we have
18¢* +57¢° —10c% =2 (]351 +57¢ —lﬂ} [Factor common mc-nc-mial]
=c*(6c—1)(3c+10) [Factor trinomial|
Therefore the factor of the polynomial 18¢* +57¢* —10¢? is: |¢* (6¢—1)(3c+10)|.




Answer 47e.

Eewrite the given expression using the replacement i = .
Dt — 13u — 45

Factor the trinomial 2z° — 13u — 45,
(1 — (2u + )

How, replace u with d
(@ — 92d + 5

Factor d° — 9 using the pattern for the difference of two squares.
(d + 3 — 3)(2d° + 5

Therefore, the given expression in completely factored form 15 (o + 3) (& — 3}{2d2 + o).

Answer 48e.

Consider the polynomual:
32x° —108x" PR W
We need to factor the polynomial (1) complicity.
From (1), we have
32x° —108x” = 4x? [:Sf - 2?} [FE.'CtCII cotmon mﬂnomial]

= 4x? {(2;&:)3 — 33} [Diﬁ‘e:rence of two squa:res]
Difference of two squares: @’ —b°

— 2 — ]
=4x (2x—3)(4x +6x+9) ~(a-b)(a* +ab+5?)

Therefore the factor of the polynomial 32x° —108x” is: |4x” {Ex —3]{43:2 +6x +9} :

Answer 49e.

The given expression contains a comimon monotnial Eyz.

B -39 - 107 = 24 - 194 -5

How, rewrite the expression using the replacement u =y2.

Cr(du® — 19 — 5)

Factor the trinomial 4i° — 19z — 5,
2uldn + 1 — o)

How, replace u Withyz.
22 (4% + 107 — 5)

Therefore, the given expression in completely factored form 1s 2}?2{41;2 + 1}()12 - 0.



Answer 50e.

Consider the polynomial:
z —3z% —16z+ 48 B
We need to find the real number solution of the equation (1).

From (1), uehame
z =3z —16z+48 =z (z-3)-16(z-3) [Factor by grouping]
[: ){4 -3) [Disttibuti'ﬁ: pr-::pertj,r]
Difference of two squares,
l }{ ){F_E} .2
a —b —(a+b}[a—b}

Difference of two squares,
a -b" =(a+b)(a—b)

Therefore the factor of the polynomial z° —3z° —16z+48 is:
(2 +4)(z+2)(z-2)(=-3)|

Answer 51e.

The area of arectangular region 15 given by the product of its length and width. It 15 given
that the length of the region 15 3x + 2, the width 15 x + 4 and the area 15 48,

Lrea = length - width
U U il
45 = [3;': + 2) : [x + 4)

We get the equation 48 = (3x + 2)(x + 4.

Eewrite the equation in standard form.

48 = 3x' + 142+ 8
0 = 3x* + 142 — 40

Mow, factor the trinomaial 2x° + 14x — 40,
=(x - 2(G3x +20)

Lpply the Zero product property and solve for x.
x—2=10 of x4+ 20 =10

x =2 x =

since length cannot be negative, we only consider the wvalue 2.

Therefore, the possible value of x 15 2.



Answer 52e.

Consider the rectangle as shown below:

x—1

The volume 1s: 40 and we need to find the possible value of x.

The volume 15 calculated by
Volume = width - length - height
From the diagram, we have

Volume = width - length - height
40=(x—1)-(2x)-(x—4) [Writting the -:quatim1]
40=(2x"-2x)-(x—4)  [Multiplying first two terms]
40=2x"-8x" —2x" +8x  [Writing in standard form |
0=2x"-10x"+8x—40  [Substracting 40 from both sides]
0=2x* (x—5)+8(x-5) [Factur by g;muping]
0=(2x+8)(x-5) [ Distributive property|

The only real solution1s x=5.
Therefore the rectangle 1s 10 units length, 4 units width and 1 units height.

Answer 53e.
The volume of a cone 15 given by gﬂ?gﬁz . where » 15 the radius and % 15 the height Tt s

given that the radius of the cone 15 2x — 3, the height 15 3x and the volume 15 12507,
1257 = %;?T[Ex — 57" (3x)

smp ity
125 = (2x — 5)%

Eewrite the equation in standard form.
125 = 4x° — 20x* + 25x

0 = 4x° — 20x° + 25x — 125

MNow, factor 4x° — 202 + 25z — 125 by grouping.
0=(x — 5)dx® + 25)



Lpply the Zero product property and solve for x.
x=5=0 o 4x*+25=10

x =235 x= ,J-—

since the only real solution 12 5, the only possible value for x 15 5

Answer 54e.
Consider the polynomial:
x'y*—27
We need to factor the polynomial (1) complicity.
From (1), we have

x yﬁ —27= (( _}:}'2 }3 -3 } [Difftren-:e of two squares]

Difference of two squares: @’ —b* =

=t ) [{a—b}{a2+ab+bz}

Therefore the factor of the polynomial x*y® —27 is: [1}-2 —3](;::_}'4 —3x” +9) i

Answer 55e.

"We can factor the gmiven polynomial by grouping.
Tale out the common monotmial ¢ from the first two terms, and & from the last two
terims.

Tac? + be® — Tad: — bd® = F(Ta+ 8 —d(Ta + )

Mow, uze the distributive property.
Cla+b) —d*(Ta+d) = (°—d( Ta+ &)

Factor c© — d° uzing the pattern for the difference of two squares.

(- d*(Ta+5) = e +d)c—d)Ta+b)
Therefore, the given expression in completely factored form 15 (v + &)e —)(Fa + &)

Answer 56e.

Consider the polynomual:
" —2x" +1 (D)
We need to factor the polynomial (1) complicity.

From (1), we have

X" — 2" +l={:lc")1 —2x" +12

= {x” —1)1 |:PE“1'fEC't square: (a—b}l —a - Zab+bj:|

Therefore the factor of the polynomial x™ —2x" +1 is: (x” - 1}2 )




Answer 57e.

We can factor the given polynomial by grouping.
Take out the common monomial ¢24° from the first two terms, and Z2ab from the next two
tertns.

b — B+ 2t - 2al + & - 8% = FRE - B+ 2ably - P+ - B

Mow, use the distributive gmpeﬁy
A B — B4+ Zabla® — B+ o — B = (@ + Zab + Dilg — 54

Therefore, the given expression in completely factored form 1s {azbz + 2ab + lj(cz3 — E:'E].

Answer 58e.
Suppose at the ruins of Caesarea, archaeologists discovered a huge hydraulic concrete
block with a volume of 945 cubic meters. The block’s diameters are x meters high by
12x—15 meters long by 12x—21 meters wide. We need to find the height of the block.




The volume can be calculated by
Volume = length<breadth>height

Now,
volume = length - width - height

945 =(12x-15)-(12x—21)-(x) [ Writing the equation |

945 =(12x-15)-(12x* - 21x) [Multiplying first two terms|

945 =144x" —252x” —180x" +315x  [Writting in standard form|
0=144x" —432x" +315x—945 [Substracting 945 from both sides|
0=144x" (x-3)+315(x-3) [Factor by grouping |
0=(144x" +315)(x-3) | Distributive property|

The only real solution 1s x =3
Therefore the height of the block 1s 3 meters.

Answer 59e.

Considening a chocolate mold shaped like a rectangular prism for a candy manufacturer

wherein the molds outer dimensions should be 1n the ratio 1:3:6.
In order to find the outer dimensions if 1t can hold 112 cubic centimeters of the chocolate

1f the mold have a thickness of 1cm 1n all directions.
Since the outer dimension’s ratio 15 1:3:6, therefore let us consider the dimension as

x,3x,6x
Again, as the thickness 1s 1 cm 1n all directions, therefore 2 must be subtracted from the

dimensions of length, breadth and height, (x— 2] ,{3::— 2),{6]: —2}

The volume can be calculated by
Volume = length<breadth>height

Now,
volume = length - wadth - height

112=(x-2)-(3x—2)-(6x—2)

112=(3x" —8x+4)-(6x-2)

112=18x" —6x* —48x* +16x+24x -8
0=18x" —6x — 48+ +16x+24x—120 Standard form.
0=18x" —54x? +40x—120 Combine like terms.
0=18x"(x—3)+40(x-3) Factor.
0=(18x"+40)(x—-3)

The only real solution 1sx =3 _
Therefore the dimensions of length, breadth and height are respectively x, 3x,6x

That is 3 cm, 6cm, 18cm|




Answer 60e.

(a)
Consider the platform has the dimensions shown in the following figures, and has a total
volume of 1250 cubic feet.

X [6x x

The volume 15 calculated by
Volume = length<breadth>height

For the larger platform, the volume 15 given by
V] =8xxbxxx
F=422 0 L (1)
For the middle platform, the volume 1s given by
V,=6xx4xxx
V, =24x"

For the smaller platform, the volume 1s given by
Vy =d4xx2xxx

F=82 s (3)

Therefore, the total volume from equation (1), () and (3)
Volume=F +V, +F;

=48x" +24x +8x°
Volmme=80x°| . (4)

(b)
From the hypothesis, the total volume 15 1250 cubic feet must be equal to the total

Volume as calculated from the above equation (4)
80x° =1250




(c)
To calculate the dimensions each of the three levels of the platform.
From equation () we have

80x" =1250

X = % Dividing both sides by 80 .
x =15.625

x=25 Taking cube root of 15.625

For larger platform,
Length =8x2.5

=|2ﬂfeet|

Breadth=6x2.5
=15 feet

Height =2 5 feet

For middle platform,

Length =6x25
= [15Feet]
Breadth=4x25
=|(10feet
Height= |2.5 feet
For smaller platform,
length =4x2.5
=10 feet
Breadth=2x25
Height=|2 5 feet

Answer 61e.

Let the length of the rectangular prism be x.

It 15 given that the width and height are 5 inches less than the length. From this, we have
width = height = (x — 2} inches.



The wvolume of the prism, which 1z given as 250 cubic inches, 15 the product of its length,
width, and height.

Yolume length width height

(cubicinches:l (inches) . [inl::hes) - (inches)

Il Il Il Il
290 = x : [x—ﬁ) : (x—ﬁ)

We get the equation 220 = x{x — 5){x — o).

Eewrite the equation in standard form.
250 = x* = 10x° + 25z

0 = x° —10x% + 25z — 250

Now, factor x> — 102° + 25x — 250 by grouping
0=x%x — 107 + 25(x — 100
Lpply the distributive property.
0=x — 100(x* + 25)
Tze the zero product property and solve for x
x=10=0 o x+25=0
x =10 xt=-25

The only real solution being 10, we get the length of the prism as 10 inches. The width
and height of the prism will then be 10 -5 or 2 inches.

Therefore, the dimensions of the prism are 10 inches by 5 inches by 5 inches.



Answer 62e.

Suppose a manufacturer wants to build a rectangular stainless steel tank with a holding
capacity of 670 gallon, or about 89 58 cubic feet. The tank’s walls will be one half inch
thick, and about 6.24 cubic feet of steel will be used for the tank. The manufacturer wants
the outer diameters of the tank to be related as follows:

The width should be 2 feet less than the length.

And the height should be 8 feet more than the length.

x+ 8

e /x—z

X

We need to find the outer diameter of the tanlc

Now,
volume = length - width - height

89 58 =(x—2-0.0833)-(x—0.0833)-(x+8-0.0417)  [Writing the equation]
89.58 = (x—2.0833)-(x—0.0833)-(x+7.9166) [Multiplying first two terms|
8958 =(x? —2.0833x—0.0833x+0.17354)(x+7.9166) [ Writing in standard form]

0=(x"—2.1666x+0.17354)-(x +7.9166)

0=x"+5.76x"—16.978x— 8821 [Substracting 89.58 from both sides]
0=x"(x+576)—16978(x+5.76)

0=(x"-16.978)(x+5.76) [ Distributive property]
0=(x+4.12)(x-4.12)(x+5.76) [Difference of two squares]

The only real solution 1s x=4.12 .
Therefore the tank 15 12.12 meters height, 2 12 meters width and 4 12 meters length.



Answer 63e.

The wolume of the platform 1z the product of its length, width and height
WVolume = (x —2)(3 - 2x1(3x + 4)

Let us find the walue of x when the wolume 12 E cubic feet .

(x-2)(3-20) Br+4) =

simplity and rewerite the equation in standard form.

—6x + 132 +10x — 24 = %
—18x°+ 392 + 30x - 72 = 7
1825 - 392 —30x+79 = 0

On solving 18x° — 39x2 - 30x + 79 = 0, we get x = —137.

T
It can be seen that the only value of x that corresponds to the volume — 15 about—1.37,

which 15 negative.
7 .
Therefore, the volume of the platform cannot be & cubic feet.

Answer 65e.
a. Let uz calculate the volumes of the three solids separately.

Begin with solid I Make a sketch of 1t

t

ia-h

\

i

The length and width of the solid iz @, and the height 1z — &

We know that the volume of a solid 15 the product of itz length, width and height.
Wolume of solid] = a{a)(a - &)

a |:|:1 — bj

a®— ab



In a similar way, find the volumes of solid II and solid IIL

Solid 11 Solid 11T
b
b
i a-h
h
ia=h
Volume of solid I = (& — b)ab Volume of selid I = b(a — )&

= a’h — ab® = ab’- ¥

Add the volumes of the three solids.
a b tab—alr tabkr R =g — b

Therefore, the sum of the wolumes of solid 1, solid I, and solid ITT 15 a -

bh. The wolumes of the three solids calculated 10 part a are as follows:

Volume of solidI = &° I:::I - E:-:l
Volume of solidII = ab [.:z - E:')
Volume of solid I = &*(a — &)

c. We lenow that the factorning pattern used for the difference of two cubes a — 5 s
(@ — 2)(a® +ab + 5.

By using the results from parts a and b, we can write

o =8 = dPla—b)+abla—b)+ba—b)

It can be seen that the expression on the right contains the commeon factor @ — &.

Take out @ — & from each term.
a — b =g —b)a® +ab+ 8

The equation that we now obtained 15 same as the pattern used to factor the
difference of two cubes.

Answer 66e.
Consider the function:
f(x)==2x-3|+5
We need to graph the function (1)



From (1), we have
F(x)=-2(x-3)+5
And
f(x)=-2(~(x-3))+5
F(x)=2(x-3)+5

Therefore the graph of the function f(x)= —2|x— 3| +5 15 shown below:

Answer 67e.

STEP 1 Identify the coefficients of the function

The given function 1z of the form v = ax® +bx +c On comparing, we hawve

@ as 15,.-5:' as 4, and ¢ as 5. Since a = % = (1, the graph opens up.

STEP 2 Find the vertex The vertex of the graph of ¥ = ax? + bx + ¢ has
x-coordinate — Ei In order to find the x-coordinate of the wertesx,
ot

substitute l for @, and 4 for & and evaluate.

& 4

2a

]
¥ a1
Lo | —
'\.._\_'_,.-"

| I

The x-coordinate of the vertex 12 —4.



cubstitute —4 for x 1n the given function to find the y-coordinate.

y = %[—4f+ 4(-4)+5

=8-16+5
= -3

Thus, the vertex of the graph of the given function 12 (-4, =3).

Plot the vertex on a coordinate plane.

A,

HH-
o]
3]
4
2
X
..{ ' ' ' . . . . . ' '
-0 8 68 -4 -2 2 4 6 & 10
.2
]
vertex -4
4,-3) ¢
-8
40
: : & :
STEP 3 We know that the axis of symmetry 13 x = — e The axis of symmetry of
@
the given function 15 the line x =4 Now, draw the axis of symmetry
xr==4
10
4
B
4
2
X
0 8 -6 -f4 -2 2 4 & & 10
-7
veriex g
(—4,-3) -4
5
axis of -8
symmetry 0
v =-4 Y




STEP 4 The y-intercept of ¥ = ax® + bx +¢is ¢ and the poiwnt (0, 23 15 on the
parabola.

Thus, the y-ntercept of the given function 15 o and (0, 2) 15 on the
parabola
Flot the point (0, 3) on the same coordinate plane.

10l
8
B
L H
4 (2]
2
X
, . o
0 -8B &6 -4 -2 2 4 6 & 10
-7
Yeriex ¢
=.=5 -4
-6
axis of -
symmeiry 40
v = =4 Y

How, reflect the point (0, 3 in the axis of symmetry to get another point

10[¥
8
4]
(—¥, 5) &= # (1, 5)
y :
2
X
-0 -8 -b 1 2 2 4 B & 10
-7
Yeriex s
(=4, =3 -4
B
axis of -H
symmetry 40
x=-4 1



STEP 5 Evaluate the given function for another value of x, say, 1.

Substitute 1 for x in the function and sumplity.

_y=%Uf+MU+5

- L4y
2

=2 95

Thus, the point (1, 2.2) lies on the graph. Plot the point on the coordinate

plane.
1u‘-‘;
g| (193
- B
(8. 5) #u— 4« (0, 5)
2
X
q'lﬂ 8 -6 f -2 2 4 & & 10
Yertex ¢ i
(—4.-3) -4
-6
axis of -8
et |l

Eetlect the point (1, 9.2) in the axis of symmetry.

1_1.
q q:":' i & (1, 9.5)
(—4; 9.5) P
G
(-4.5) o (0. 5)
4
2
X
i -
0 -8 B - -2 2 4 6 8 10
-2
veriex ¢
(—4, =3) 3
-B
axis of -8
svmmetry 40
x=-4 Y



STEP 6 Draw a smooth curve through the plotted points.

I r
= =it dv+ 58
yrE3x dx +

0 s \‘:/i 2 4 6 & 10
vertes -

2

(4.-3) -4

-B

axis of -8

symmeiry 40
x=-4 ‘

Answer 68e.
Consider the function:
y=3(x+4)" +7
We need to graph the function (1)

First we graph the function y =3 and the graph 1s shown below:

¥
12
9
& y=3
- =
£ 4 2 2 3 6 g 10
-3

We see that the graph 1s a straight line.



Now, we graph the function y=3 {x +4]|2 and the graph 1s shown below:

AT IEP

21

18

-
i

150 p=3(x+4)

12 -10 -8 -6 -4 -2 2 4

We see that the graph of the function y=3(x+ 4}1 is a parabola shape.

Finally the graph of the function v =3{34:-«1-4}j +7 1s shown below:

-

21
18
15

12
y=3[x+4:]1+?

2 4 & ] 10
Therefore the graph of the function y=3(x+ 4}2 +7 15 a upward parabola.

Answer 69e.

Make atable of walues that satisties the given function For this, select some values for x
and find the corresponding values of fix) or v

x [-2[-1] o] 1] 2
Flx)|-s|=]|-5]-6]—




Plot the points and connect them using a stooth curve.

A,

fxy=x3=2x=5 8

Answer 70e.
Consider the inequality:
y=2x-3
We need to graph the mequality (1) in a coordinate plane.

The boundary equation is:

y=2x—3.
Now, we consider the point {D,D} and we see whether this point satisfied the condition or
not.

y=2x-3
0<2-0-3
0<-3 [False]

S0 the point {ﬂ,ﬂ} 1s not satisfied the condition.
Again we consider a point {5, 2:} and we see whether this point satisfied the condition or

not.
y=2x-3

2<2.5-3
2=10-3
2= [True]
So the pomt (5,2) is satisfied the condition.



Therefore the graph of the mequality y = 2x—3 1s shown below:

181 ¥ 7
15+

-15

Answer 71e.
STEP 1 {zraph the boundary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with “=".
Thus, we get an equation of the form y=-5—x.

substitute O for v in the equation and solve for x.
0=-5-x

X =-=5

The x-intercept 15 =0 A point that can be plotted on the graph 15 (=5, 0).

Iext, replace x with 0 and solve for ».
W == B ()
= -3

since the y-intercept 15 =5, another point that can be plotted on the graph 1s
(0, =5).



Plot (-5, 0 and (0, =2% on the graph and draw a line passing through them.
since = 18 the inequality sign used, draw a dashed line.

\N y= 5y
%
bt
(-5 L'
L
el - »
f -6 as -4 3 2 1 1 2
\\
S
LS
\ -2
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\ ’
. -3
Sy
5

x4

LY
-'Eu{u, =3

"y
*
-B %,
\.\
*
3 L
Y 3
STEP 2 Test a point.

Let us take a test point that does not lie on the boundary line, say, (0, U).
substitute 0 for v, and 0 for x. Checle if the test point satisfies the given

inequality.
0=5-0
0 ==5 TETE

The test point 15 a solution to the inequality. Shade the half-plane that
contains (0, 0).




Answer 72e.

Consider the inequality-
y<053x+> (1)
We need to graph the mmequality (1) 1n a coordinate plane.

The boundary equation 1s:
y=053x+5.

Now. we consider the point (0,0) and we see whether this point satisfied the condition or
not.
y<05x+5

0<05x0+5
0<5 [ True]
=0 the point {ﬂ,ﬂ] 1s satisfied the condition.
Again we consider a point (2,7) and we see whether this point satisfied the condition or

not.
y=05x+

T<05x24+5
T<1+45

T<6 [False]
50 the point {2,?} 15 not satisfied the condition.

Therefore the graph of the inequality y < 0.5x+35 1s shown below:

aifla

¥




Answer 73e.

STEP 1 Graph the boundary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with “=".
Thus, we get an equation of the form dx + 2y =4

substitute 0 for v in the equation and solve for x.

dx+0 = 4
dx = 4
% =1

The x-intercept 15 1. A point that can be plotted on the graph 1z (1, 0.

Mext, replace x with 0 and solve for y.

4(0)+ 12y = 4
12y = 1

1

$ T

: ; 1 . .
since the y-intercept 1s 3 another point that can be plotted on the graph 15
1
[[:I, _] .
3

Plot the points [D, %] cand (1, ) on the graph and draw a line passing

through them. Since = 15 the inequality sign used, draw a solid line.

A

4+ 2y=4

2 _ :
1 o, 1

L5 .
(1, 0) S




STEP 2 Test a point.
Let us take a test point (0, 0 which does not lie on the boundary line.

substitute O for v, and 0 for x. Checke if the test point satisfies the given

inequality.
"

4{0) +12(0) = 4
04 TRUE

The test point 15 a solution to the tnequality. Shade the half-plane that
contains (0, 0.

A
5
4
3
2
\
[ -~
4-4 22 1 i 4 5 & -
-1
-2
dx+1p = 4
-3
4
Answer 74e.
Consider the inequality:
Ox-Qyp=2¢ (1)
We need to graph the inequality (1) in a coordinate plane.
The boundary equation 1s:
Ox—9y=27.

Now, we consider the point {ﬂ,{}] and we see whether this point satisfied the condition or

not.
Ox—9y=27

9x0-9x0=27
0=27 [ False]
50 the point {D, ﬂ) 15 not satisfied the condition.
Again we consider a point (5,1) and we see whether this point satisfied the condition or

not.
Ox—O%y=27

Ox5-9%x1=27
45-9=27
36 =27 [True]

S0 the pomt (5, 1} 15 satisfied the condition.



Therefore the graph of the imnequality 9x—9y =27 15 shown below:

st ¥

4

O9x—-9y =27

Answer 75e.
STEP 1 raph the boundary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with “="

. 2
Thus, we get an equation of the form s X+ Ey = o

substitute O for v in the equation and solve for x.

2 5

—x+={0) =5
¥+ 50
E:J':=5
5
25
X
2

since the x-intercept is 2—25 plot the point [% DJ on the graph.

Hext, replace x with 0 and solve for v
2 5

2N +Zy =5
5[j 27
5
v =5
57
¥ o=

since the y-intercept 15 2, another point that can be plotted onthe graph 1s
(0, 2).



FPlot [22—5 D] and (0, 2} onthe graph and draw a line passing through

them. Since = 18 the inequality s1gn used, draw a dashed line.

STEP 2 Test a point.
Let us take a test point which does not lie on the boundary line, say, (0, 0.
substitute O for v, and 0 for x. Check if the test point satisfies the given
inedquality.
2 5 !
—(0)+={0) =5
2(0)+ 210

0 =5 FALSE

The test point 15 not a solution to the inequality. Shade the half-plane that
does not contain (0, 07,

[ | |
4= el ra
-d'



Answer 76e.
Consider the polynomial function:
F(x)=5x" =32 +4x —x+10;x=2 (1)

%,

We need to evaluate the polynomial function (1) for the value of x = 2 by using synthetic
substitution.

We write the coefficient of f(x)in order of descending exponents. First we write the
value at which f(x)is being evaluated to the left.

x-values —» 2{5 -3 4 -1 10 <« coefficients

Now, we bring down the leading coefficient. Multiply the leading coefficient by the x -
value and we write the product under the second coefficient and then add.

5 -3 4 -1 10
2

‘ 10

Lol

ST 7

We multiply the previous sum by the x —value . Now we write the product under the third
coefficient and then add. Repeat for all of the remaining coefficients. The final sum 1s the

value of f(x) at the given x—value
2‘5 -3 4 -1 10
10 14 36 70
N
51 71 181 35 80
Therefore the solution of the polynomial function f(x)=5x"—3x’ +4x* —x+10;x=2

15: _

Answer 77e.

STEP 1 Write the coefficients of f{x) in the order of descending exponents. Write
the value at which fix) 1z being evaluated to the left

I the given function, the x* term is missing. Jse 0 as the coetficient of the
missing term.

xwalue— —3|-3 0 1 -6 2 4 < coefficients




STEP 2 Bring down the leading coefficient. MMultiply the leading coefficient by
the x-value. Write the product under the second coefficient. Add

The leading coefficient 1z =35, On multiplying —= by =3, we get 9 Write 9
below the second coefficient 0. Add them

-3-3 0 1 -6 2 4
g
=3 9

STEFP 3 MMultiply the previous sum by the x-walue. Write the product under the
third coetficient Add. Eepeat for all of the remaining coefficients. The
final sum 1s the value of fx) at the given x-value.

The previous sum 15 obtained az 9. Multiply 9 by the x-value =3 and write
the result under the third coefficient 1. Add the numbers. Eepeat this
Process.

—-3|=3 0 1 -6 2 4
8 =27 T8 =216 642
-3 % =26 Y2 =214 &4é

The final sum 1z 646

Therefore, the value of fx) 15 646 for the given value of x.

Answer 78e.
Consider the polynomial function:
F(x)=5x"—4x" +12x" +20;x =2 | 1
We need to evaluate the polynomial function (1) for the value of x =2 by using synthetic
substitution.



We write the coefficient of f {x:lin order of descending exponents. First we write the
value at which f'(x)1s being evaluated to the left.

x-values—» —2{ 5 0 -4 12 0 20 < coefficients

Now, we bring down the leading coefficient. Multiply the leading coefficient by the x -
value and we write the product under the second coefficient and then add.

0o -4 12 0 20
~10
1 1
57 —10

We multiply the previous sum by the x —value . Now we write the product under the third
coefficient and then add. Repeat for all of the remaining coefficients. The final sum 1s the

value of f(x) at the given x—value.

|° 0 —4 12 0 20

-10 20 32 40 —80
4 \J s s v \’
5/ 101 161 -200 40 —60

Therefore the solution of the polynomial function f(x)= 5x° —4x” +12x1 4+ 20;x =2 is:

Answer 79e.

STEP 1 Write the coefficients of f{x) in the order of descending exponents. Write
the walue at which f{x) is being evaluated to the left.

In the given function, the % and x2 terms are mis sing. Jse 0 as the
coeflicient of the missing term.

xaalue — 4| -6 0 0 9 —-15 <« coefficients

STEP 2 Bring down the leading coefficient Multiply the leading coefficient by
the x-walue. “Write the product under the second coetlicient. Add.

The leading coeflicient 13 —6. On multiplying —6 by 4, we get —24. Write —
24 below the second coefficient 0. Add them.

41-6 0 0 9 -15
—24
6 —24




STEP 3 Multiply the previous sum by the x-value. Write the product under the
third coetticient. Add. Eepeat for all of the remaining coetficients. The
final sum 1z the value of fx) at the given x-value.

The previous sum 15 obtained as —24. Multiply —24 by the x-value 4 and
write the result under the third coefficient 0. Add the numbers. Eepeat this
Process,

41 -6 0 () 4 -15
—24 86 334 1500
-6 =24 =% =375 1515

The final sum 15 —1515.

Therefore, the walue of fx) 15 —1515 for the given value of x.



