Chapter 5 Quadratic Functions

Ex 5.3

Answer le.

Only terms having the same variable parts, called as like terms, can be combined When
likke tertms are combined, we either add or subtract their coefficients.

Theretore, when you add or subtract polynomials, you add or subtract the coefficients of
like terms.

Answer 1gp.
Clear the parentheses 1n the given expression.

(52—5z+2)+(5£2—z—8:| = PG+ 2450 —¢—-8

Eewrite the expression such that the like terms appear together.
G245t -8 = At +2-8

Add the like terms.
PS5 —t+2 -8 = 6 —Tr—6

Therefore. the sum is 62° — 72 — 6.

Answer 1q.

Consider the expression:
3 (1)
We need to evaluate the expression (1).

From the expression (1), we have

37 .37t =370 [Using product of powers:a™ -a" = a"”“]
=3 [Addmg the pcwers]
=81

Therefore the expression 3°-37 = _



Answer 2e.
Let us consider two polynomials
P(I) and Q(x}
Difference of these polynomials is Px)—-0(x) -
Then,
P( x:]l— Q(I) = P{ x} +[—Q(x:]] Rewrite the expression
Here —O(x) is also a polynomial.
Hence, polynomial subtraction 1s equivalent to polynomial addition.

Answer 2gp.
Consider the expression
(8d-3+9d" )—(d" —13d* - 4)
Now, find the difference.
Align like terms, and then add the opposite of the subtracted polynomuial.

(8d-3+94°) (84 -3+9d°)
—(d ~13d" -4) + —d*+134° +4
Thus,
(9d° +84-3)

+ —d +13d° +4
9d° —d +13d* +8d-3+4 Combine like terms
=84 +13d* +84 +1

Therefore,
(84-3 +9d3}—(d3 ~134° —4): 8d° +13d” +8d +1

Answer 2q.
Consider the expression:
2y (1)
We need to evaluate the expression (1)



From the expression (1), we have

[:24 }2 _ 24-2 [Us-lﬂg power of a power Pfﬂpﬂft}’:{ﬂ'm ‘]” _ am.ﬂ]
=2° [Multipl}r:i_ng the pnwers]
=256

Therefore the expression (2"' ]2 =|256|.

Answer 3e.

Clear the parentheses in the given expression

(35— 5)+ (727 3) = 3 -5+ 72 =3
Eewrite the expression such that the like terms appear together.
-5+ 7x% -3 = W+ 70 -5-3

Add the lilre terims.
3+ T -5-3 = 102 -8

Therefore. the sum iz 10x° — &,

Answer 3gp.

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

(x+ 2035 —x = 5) = (x + 23 + (x + 2(=x) + (x + 2)(=5)

Uze the distributive property to remove the parentheses.

x+ 232+ (x+ -+ E+2- = 3+ 6 —xf - -5 — 10

Combine the like terms.

e - -2 -5 -10= 3% +5%*-Tx - 10
Therefore, the product 13 3x0 + 5% — Tx — 10,

Answer 3q.

Consider the expression:

"

We need to evaluate the expression (1).



From the expression (1), we have

(A5

"8l
=0.049

[Using power of quotient prop-:rty{?) = ﬂ—:|
|:Using power of a power pmperty:(a“ ]n = ﬂ”'"]
[Multiplying the powers of the dennmiimtcr]
D o
Using negative exponent property-a = —=
a
[Multiplying the two terms]

[Dividing 4 by 81]

2
Therefore the expression (;ij = m i

Answer 4e.

Consider the expression

[:xl—3x+5:]—{—4x2 +3x+9]

Now, find the difference of (x” —3x+5)—(—4x’ +8x+9)

Thus,

(x —3x+5)—(—4x" +8x+9)=x" —3x+5+4x" —8x—9

Therefore,

:(f +4x1}+(—3x—8x}+{5—9}(3mup like terms
=5x" —11x—4

Combine like terms

(% —3x+5)—(~4x2 +8x+9)[=5x* ~11x 4]




Answer 4gp.
Consider the expression

{a—ﬂ}{a+2](&+5}

Now, find the product of (a—5)(a+2)(a+6)-
Thus,

(a—5)(a+2)(a+6) =|[J::!—5](a::12 +6a+2a +12] Use distributive property
={4:1—5']|[a:;r1 +Ea+12) Group like terms
=a:1[:.|:;:2 +8a +12} —5(:11 +S.a+12) Use distributive property

=a +8a’ +12a—5a" —40a—60
—a +3a" —28a—60 Group like terms

Therefore, |(a—5)(a+2)(a+6)=a’ +3a’ —28a—60

Answer 4q.

Consider the expression:

We need to evaluate the expression (1).

From the expression (1), we have

-2 o | L B
% = 2—2 Using power of quotient property: ) =L NE
5 5 b "
1
7 . - w1
= [Usmg negative exponent property.a  =—.a# ﬂ}
a
1 m
13 (e L1 18"
" Pt a1
= 1:1—5 [Dividing 25 by 4]
=625

-2
Therefore the expression: [E) =|6.25|.



Answer 5e.

In subtracting two polynomials, we add the opposite of the polynomial that 15 being
subtracted.

(4y2+9y— 5) —(4y2— Sy +3) = (4y2+9y—5)+(—4y2+5y— 3)

Clear the parentheses in the expression

(47 + 9y = 5)+[-4r"+5y 3] = 4P+ 9y - 5- 4y  + 5y - 3
Eewrite the expression such that the like terms appear together.
4y + 9y —5-42+ 5y -3 =2 47 -4+ 9+ 5y -5-3

Add the like terms.
b —pF+ O+ Gy —5-3 = 14y -8
Therefore, the difference 1z 1dy — &

Answer 5gp.

The expression (xy — 4]3 1z of the form (o — E:')3.
The cube of a binomial, & — &, can be expanded as a& — Zath + Bkt + b

“We have a as xy, and b as 4.
Gy =40 = () — 3(m)*(—) + 300)(—4)° + (—4)°

Simglifgr.
(ol — 30— + 300041 + (4 = 297 + 12854 — 48xy — 64

Therefore, the product 1z x3y3 + 12:{2)12 —d8xy — 6.

Answer 5q.

Consider the expression:

[:I4F_2)[I_3_}'E}

We need to simplify the expression (1).



From the expression (1), we have

(x*y7)(x7y*) = [x* JC—H

1
Ea

)

a

[

1

i

o

ET;,,'?

at

=—m,ﬂ§ﬁﬂ'

Multiplying: [a“

)

Using negative exponent property:

B

 Using quotient of powers property: |

=X - _}.‘ ﬂ.ﬂ _
_E =a” n,i] =0 |
=x" [Substtacting the p::-wers]

(]
"~ 1

Therefore the simplest form of the expression: {x" 2 }(x'a _}JS:] = |xy

Answer 6e.

Consider the expression
(22 +52—7)+(52" —11z—6)

Now, find the sum of(z* +5z—7)+(5z" —11z—6).

Thus,
(2 +52—7)+(527 ~11z—6) =2 +5z—T+527 ~11z—-6
=(zl + 522)+{52—112}+{—T—6]Gmup like terms
=6z* —6z-13 Combine like terms
Therefore, (2 +5z—7)+(52° 11z —-6)=[6z" —6z—13
Answer 6gp.
Consider the data

The model represents the average depth D (in feet) of new wells drilled and the average
cost per foot C (in dollars) of drilling a new well.
D=109+4010 and C=0.542t*-7.16:+79.4
Where in both models, ¢ represents the number of vears since 1980 .
Now, write a model for the average total cost T of drilling a new well.
Clearly, T = DC'

T =(109¢+4010)(0.542:* —7.16:+79.4)  Substitute C, D



Thus,
(0.542¢ —7.16¢ +79.4)

x (109z +4010)

59.078F — 780 441 + 8654 6¢ Multiply 0.542¢* —7.16¢ + 79.4by 109
+2173.42+* — 28711 61+ 318394 Multiply 0.542¢* — 7.16¢ + 79 4by 4010
59.078 +1392.98:> —20057t+318394 Combine like terms

Therefore, total cost 15
T =59.078° +1392.98:+* — 20057 + 318394

Answer 6q.
Consider the expression:

(a%7)" (M
We need to simplify the expression (1).

From the expression (1), we have
3 3 3 {Using power of a product pmpert}r:i|

13}—5 — 23 .EJ_S
(@) =@ ()| e
_ ) Using power of a power property:
() =a
— g [Multiplying the powers]
Therefore the simpl . (157 [ 6 ls
erefore the simplest form of the expression: (ab ) _|ﬂ h |

Answer 7e.

Clear the parentheses in the given expression.
(37 + 5] + (457 - 257+ Ts + 10) = 357+ 5+ 45"~ 25° + T + 10

Eewrite the expression such that the like terms appear together.
35t s+ 45— 285+ Te+ 10 = 357+ 45— 28° + 5 + 75 + 10

Add the lilce terms.
I+ -2 s+ Ts+ 10 = 7 — 28 + 85+ 10

Therefore. the sum is 75° — 25° + 8= + 10,



Answer 7q.

Consider the expression:

3_17
Xy

0
We need to simplify the expression (1).

From the expression (1), we have

Xy Yy [ Using zero exponent property:
' x _aﬂ =l.a=0.
=y | Using negative exponent property:
= 1
l_ a_m = — s a#* D-
x* - °
_ iy !
43T Using product of powers property:
—8 '}J m | H+R
a -a =a
=x'y’ [Addi.ﬂg the powers of x]
( ]? Using power of a product property:
=Xy
(ab ) =a"p™.

1.7

Therefore the simplest form of the expression: % =|(xy)
x ¥

Answer 8e.
Consider the expression

(24" -8)—(a’ +4a’ —12a+4)
Now, find the difference (24’ —8)—(a’ +4a" —12a+4)
Thus,
(20 -8)—(a’ +4a’ —12a+4)=2a"-8-a’ —4a’ +12a—4
=(1c:r: —4a2}+(—8—4)—a3 +12a Group like terms
=—2a"-12—a +12a Combine like terms
=—a —2a* +12a-12 Rearrange the terms

Therefore,
[zaf —3)—(93 +4a° —12a+4}= — —2a* +12a—12




Answer 8q.
Consider the expression:

cid—l
c'd™’
We need to simplify the expression (1).

...... (1)

From the expression (1), we have

1.0 & - | Using negative exponent property:
cd” 7 g? .
cd?t s 1 a"=—a=zl
£ 4 L an
e B
d* T U
= — Multipl - e —
po. IR A, o X bn:|
d' )
Muttiptying: | % [ @
d ¢ a (&
__ b" a’ |
[ Using quotient of powers property:
-5 _y1-2
=c d m
a_ﬂ =a" "a=zl
L a
=c7d™ [Substracting the puwars]
{1 Using negative exponent property:
=::_EE a'”z%,aiﬂ.
a
1
c'd
: . dd? |1
Therefore the simplest form of the expression: = = 7|
cd” |c

Answer 9e.

Clear the parentheses in the given expression
(5674 T+ 1)+ (27— 60 +8) = 52+ T+ 1427~ 60 +8



Eewrite the expression such that the like terms appear together,
52+ Te+1+ 27— 6c+8 = 52+ 27+ Te—6c +1+8

Add the like terms.
S+ 2+ Toe— 6 +14+8 = %+ 27 +¢ +9

= 27+ 5c% 4o 4+ B
Therefore. the sum is 200 + 5 + o + 9.

Answer 9q.
Consider the polynomial function:
g(x)=2x"-3x+1 i
We need to graph the polynomuial function (1).
The standard form of a cubic polynomaial 1s:
.:2313 o ::12;!1:2 +tax+a,
where degree 1s 3| leading coefficient 1s a, and the constant term 1s a;.
From (1), we have
The degree of the function 1s 3 and leading coefficient 1s 2.

To graph the function (1), we make a table of values and plot the corresponding ponts.
And then connect the points with a smooth curve.

x 2 1 0 1 2

y 9 2 1 0 11

The graph of the polynomial function g(x} — 2% —3x+1is shown below:




Answer 10e.

Consider the expression
(46 —11¢* +4¢)—(-7¢* -5t +8)
Now, find the difference of(4¢” —11¢* + 4¢ ) —(—7¢" -5t +8)
Thus,
(48 1182 +4¢)— (72 —5¢+8)=4£ —117 + 4+ 71 +5¢ -8
=4’ +(—11t" +7¢" )+ (4t +5¢)—8 Group like terms
=4¢ —41* +9t -8

Combine like terms

Therefore,
(48 —112 +4¢) - (=762 = 5¢ +8) = 4> —4¢* +9¢ - §|

Answer 10q.
Consider the polynomial function:
h(x) =x —4x+2
We need to graph the polynomial function (1)
The standard form of a quartic polynomaial 1s:
.:141:4 +c13x3 +EI:._I1 +ax+a
where degree 1s 4, leading coefficient 1s g, and the constant term 1s a,.

From (1), we have
The degree of the function 15 4 and leading coefficient 15 1.

To graph the function (1), we make a table of values and plot the corresponding points.
And then connect the points with a smooth curve.

X 2

-1

0

1

y -6

7

2

1

15

I ¥

The graph of the polynomial function h(x} =x'"—4x+2 is shown below:




Answer lle.

In subtracting two polynomials, we add the opposite of the polynomial that 15 being
subtracted.

(5,3:- — 6+ 2&:4) - (9,3:.3 + 45t - ?) = (5&:- — 6B+ 2&:-4) + [—9,3:-3 — 4pt 4+ ?)

Clear the parentheses 1in the expression
(58— 667+ 2b% )+ (987 - 4b* + 7) = 5k - 6%+ 26% - 97 - a* 4 7

Eewrite the expression such that the like terms appear together.
Sb— 657+ 28" - - 4Bt +7 = Sh- 68— 957+ 2% - 4t + 7

Ldd the Llce terms.
Sh—6b -9+ 22— 4p* + 7 = SE 157 - 2% + 7
= — ot 15K + 58+ 7

Therefore. the difference is —28% — 1587 + 55+ 7.

Answer 11q.

Consider the polynomial function:
flx)=—2x+x"-5

We need to graph the polynomial function (1)

The standard form of a cubic polynomaal 1s:
ﬂ3x3 + azxz +ax+da

where degree 1s 3. leading coefficient 1s a; and the constant term 1s a,.

From (1), we have
The degree of the function 1s 3 and leading coefficient 15 —2.

To graph the function (1), we make a table of values and plot the corresponding points.
And then connect the points with a smooth curve.

x 2 -1 0 1 2

v 15 -1 -5 -6 -17




The graph of the polynomial function f(x)= 2% +x° —5 is shown below:

Answer 12e.
Consider the expression

(357 —6y* +5-6y)+(5)" —6)7 +4y)
Now, find the sum (3y” —6y" +5-6y)+(5y* —6)" +4y).
Thus,
(37 —63* +5—6y)+(5)* - 6)" +4y)
=3y’ —6y* +5-6y+5y* —6)° +4y
=3y +[:—ﬁ_}’4 +5}=4}+5+(—ﬁy+ 4}!)—5}3 Group like terms
=3y -y +5-2y-67° Combine like terms
=—y* -6y’ +3y" -2y +5 Rearrange the terms

Therefore,
(37 - 63" +5-6y)+(53* -6y +4y)=|-y* -6y +3y* -2y +5

Answer 12q.
Consider:

(* +x* —6)—(2x" +4x—8) cenAD)
We need to perform the indicated operation.

First we write the opposite of the subtracted polynomial, and then adding the like terms.
Now from (1), we have

(X +x7—6)—(2x* +4x-8) =x’ +x —6-2x" —4x +8
=x —x" —4x+2

Therefore the solution of {x3 +x —6)—{21:1 +4x—3}i52 X —x —{:_A:-I_-Fﬂ y




Answer 13e.

Clear the parentheses 1n the given expression.
(x4—x3+x2—x+1:|+(x+x4—1—x2:| = -+ x4+l -1- 2

Eewrite the expression such that the like terms appear together.
P R T R N A [ ol A T L P R R R,

Add the like terms.
Attt +1-1= 2

Therefore. the sum is 2x% — x°.

Answer 13q.
Consider:
(3" +4x-10)+(x* —9x+15) e (D)
We need to perform the indicated operation.

From (1), we have
(3x" +4x—10)+(x" —9x+15)=—3x +4x-10+x" —9x+15
=-2x" —5x+5
Therefore the solution of (—3x" +4x—10)+(x* —9x+15) is: [2x* —5x+5|.

Answer 14e.

Consider the expression

(8v* —2v" +v—4)—(3v' —12v" +8v)
Now, find the difference (8v* —2v" +v—4)—(3»’ —12v" +8v)

Thus,
(8" —2v" +v—4)—(3v" —12v" +8v)
=8v' 20" +v—4-3 +12v" -8y
=&+ (—21:1 +127 ] + (v —8v)—-4 ~3 Group like terms
=8 +10v' —Tv—4-3v Combine like terms
=8 =3 +10v' —Tv—4 Rearrange the terms
Therefore,

(8" —2v" +v—4)- (3" —12v" +8v) = 18v* — 3 +10v —Tv—4



Answer 14q.
Consider:
(x—5)(x* —5x+7) e A
We need to perform the indicated operation.
From (1), we have
(x—5)(x* —5x+7)=(x—5)x" —(x—5)5x+(x—5)7
=x' —5x" —5x" +25x+Tx—35
=x’ —10x” +32x-35
Therefore the solution of (x—5)(x” —5x+7) is: [’ —10x" +32x—35|.

Answer 15e.

We seek the difference {8;:4 —4x —x + 21— (2;:4 —a8—x+ 107

In subtracting two polynomials, we add the opposite of the polynomial that 15 being
subtracted.

(Sf‘— 4 - x + 2) - (2x4—8x2— x+m) = (8x4—4x3— X+ 2)+(—2x4+8x2+x— m)

Clear the parentheses in the expression.

[3:&‘—4:@— x+2)+[—2x4+3x2+x—m) = x4+ 2248+ - 10

Eewrite the expression such that the like terms appear together.
Gt -4 - x+2-2+8 +x-10= &' -2 - 4P + 8+ x— 210+ 2

Add the like termms.
axt - ot Ay et b —10+2 = &t A et -8

This expression matches with the result given in choice B

Answer 15q.

Consider:
{I-I—E){x—ﬁ}(?}x—l} e (D)
We need to perform the indicated operation.

From (1), we have

1 Multiplying 1st
+3 —6)(3x-1)=(x" —6x+3x-18)(3x-1
{x ) x }{ x—1) (J: ¥+ 3x ){ x } |:and2ndt :|

=(x* -3x-18)(3x-1)
[t —3:—13)3;.:—{;2 —3;;—13]1

=3 —9x? —54x—x? +3x+18
=3 —10x? —51x+18

Therefore the solution of (x+3}(x—ﬁ){3x—l} is: |32 —10x? —51x+18).




Answer 16e.
Consider the expression,

x{lxz —5x+ ?)
Find the product of the expression,
x{lxz —5x+ ?}
Distributive Property:
-:I(E?+ .-:} =ab+ac
Now,
x{?xj —5x+7 ] =x-2x" + x(—ix} +x-7  Apply the distributive property

=2 —5x" 4+ 7x Simplify
x(2x" —5x+7)=2x"—5x" +7x

Therefore, x{ﬂxg —3x+ ?}zlﬂxi—ixi + ?x]

Answer 16q.
Suppose on July 21 2004 the national debt of the United State was about
$7.282,000,000,000 . The population of the united states at that time was about
284 000,000 . Suppose the national debt was divided evenly among everyone in the
United States. We need to find how much would each person owe.

Number of owe person = national debt > population

Substitute
— 7.282.000.000,000x 294. 000, 000 { . ]
values
[ Write in
=(728.2x10"")(29.4x10) scientific
_ﬂotatiml
U ltiplicati
— (728.2x29.4)(10° x107) alfhignas m}
| property
;  Product of
2141496 x10" Sl Pﬂ‘m}
| property
i [ wrtten 21414.96 in
=2.14x10 o _
_sment:lﬁc notation

Therefore the number of each person owe is about: |2.14x10" |or
21,400, 000,000, 000,000,000|.




Answer 17e.
Jse the distributive property to multiply 5x° by 6x + 2.

5x%(6x+2) = 52 6x+5x% 2

s ity
Sx°. bx+5x°. 2 = x4+ 10x°

Therefore, the product 13 30x° + 10x°.

Answer 18e.
Consider the polynomial,
(y=7)(y+6)
Find the product of the polynomial.
(¥=7)(y+6)
Distributive Property:
a(b+c)=ab+ac

Now,
- (y=T)(y+6)=(y-y+y-6)—(7-y+7-6) Apply the Distributive property
=(y* +6y)—(Ty+42) Simplify
=y +6y—Ty—42
=y —y—42 Combine like terms

Answer 19e.

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

(3z+ Diz-3) = (3z+ Dz + 3z + 1)(=3)

Tze the distributive property to remove the parentheses.
(Fz+ g+ (3z+1(=3) = 3F+z-9%-3

Combine the lile terms.

3 4+z—07—-3 = 3 -8z —3

Therefore, the product 15 3% -8Bz -3



Answer 20e.
Consider the polynomial,
(w+4)(w' +6w-11)
Find the product of the following polynomaial,
(w+4)(w +6w—-11)
Distributive Property:
a(b + .r:} =ab+ac

MNow,
(w+4)(w +6w—11)=(w-w +1w-6w+w(—11))+4-w" +4-6w+4(-11)

Apply the distributive property
=w +6uw —1lw+4w’ +24w—44  Simplify
=w +10w* +13w—44 Combine like terms

Answer 21e.

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

(2a — N —10a - 2) = (2a— 3@ + (2a — 3(=10a) + (2a — 3)(=2)

Tze the distributive property to remove the parentheses.

(2 — Da? + (20 — (=10 + (20 — 3)(=2) = 2a° — 3% — 206% + 30a — da + 6

Cotrbine the like terms.

2a® — 3% - 200 + 30a —da+6 = 2a° - 234 + 26a +6
Therefore, the product 1s Da” — 23a° + 26a + 6.

Answer 22e.
Consider the expression,
(5¢* —4)(2c* +¢-3)
Find the product of the following expression,
(5¢* —4)(2¢% +c-3)
Distributive Property:
a(b+c)=ab+ac

Now,
(5¢* —4)(2c* +c-3)
=(5¢*-2¢" +5¢* -e+5c7 (-3))—(4-26" +4-c+4(-3))

Apply Distributive property
=10c* +5¢° —15¢° —8c* —4ec+12 Simplify
=10c* +5¢° —23¢" —4c +12 Combine like terms

Therefore, {53—4}(33+c—3)=10c4+5c3—23c1—4c+12




Answer 23e.
In order to multiply two polynomials, multiply the first polynomial by each term in the

second polynomial
(2% +dx + 1 + (= Hdr o+ D80+ (= + 103

Tse the distributive property to remove the parentheses.

A A e 3 B -3 12 4+ 3

Combine the like termes.
12 =3 A 4 3

Therefore, the product 1z 12 -3t + 3

Answer 24e.

Consider the expression,
(—d® +4d +3)(3d" -7d +6)
Find the product of the following polynomaial,
(—d® +4d +3)(3d" —7d +6)
Distributive Property:
a(b+c} =ab+ac

Now,
(—d® +4d+3)(3d° - 7d +6)
=—(d*-3d* +d*(-7d)+d’ -6)+(4d -3d" +4d(—7d)+4d-6)+(3-3d* +3(-7d)+3-6)
Apply the Distributive property
=3d*+7d" —6d* +124° —284* + 244 +94° —21d+18  Simplify
=—3d* +194° — 254" +3d +18 Combine like terms

Answer 25e.
In order to multiply two polynomials, multiply the first polynomial by each term in the

second polynomial
(37 + 6y — DDA + (7 + 6y — D-10) + (37 + by — 1D-5)

Tze the distributive property to remove the parentheses.
127+ 24y -7 - 337 — 662 + 11y — 157 = 30y + 5

Cotmbine the like terms.
125" — 97 — 854)F — 19y + 5

Therefore, the product is 12}?4 - 9y3 - 854y2 - 189y + 5.



Answer 26e.

Consider the expression,
(x* —3x+4)—(x* +7x-2)
=x'—3x+4-x +7x-2
The error 1s, there 15 no change of sign for the term 7x —2 which 1s a part of second

polynomaal.
Find the difference of the following expression,

{xl —3x +4}—[x3 +?x—2]
(2 —3x+4)—(xF +7x-2)=x" +(Bx—Tx)+(4+2)- <

Group like terms
=x' —10x+6—x Combine like terms
=—x +x —10x+6 Rearrange the terms

Therefore, |(x* —3x+4)—(x’ +7x—2)=—x +x* —10x+6

Answer 27e.

The expression (2x — ?)3 iz of the form (a — E:I}S. The cube of a binomial, & — &, can be
expanded as o — 3a%b + 3abt + B

The error in the given simplification can be thus corrected by simplifying (2x — ?)3 using
the expansion for (a — E:-)S.

We have @ as 2x, and & as ).
(2 - 7Y = (229 - 3(2x)° (7Y + 3(2x3(7)
= Rx — Bdxc 4+ 204x — 243

2 3

~{7)

Thus, the simplified form of (2x — 77 is 8x° — 84x° + 294x — 343

Answer 28e.
Consider the binomaals,
(x+4)(x—6)(x—5)
Find the product of the following binomials (x+4)(x—6)(x—5)
(x+4)(x—6)(x—5)
Distributive Property:
a(b+c)=ab+ac



By the distnbutive property,
(x+4)(x=6)(x=5)=(x+4)((x x+x(=5))+(-6-x-6(-5)))
Apply the distributive property
= (x+4)(x* —6x—5x+30) Simplify
=(x+4)(x" -11x+30) Combine like terms
= (x+4)(x-x* +x(—11x)+x-30)+(4-x7 +4(-11x)+4-30)
Apply the distributive property

=x —11x? +30x +4x" —44x+120 Simplify
= —Tx* —14x+120 Combine like terms

Answer 29e.

Follow the honizontal format of multiplication.

Start by multiplying x + 1 and x — 7. For this, multiply each term of x + 1 by each term of
="

(x+D(x=T)(x+3) = [F+2-Tx=7)(x+3)

= (xz—ﬁx—?)[x-l—Ej

How, multiply x—6x—7 by each term inx + 3.
= —Tix+3 = - T+ —x—-T3

TTze the distributive property to remnove the parentheszes.
2 —fx - T+ —x-T3 = -6l —Te+ 3 - 18x - 21

Combine the like terms.

b —Tr43 —18r-21 = ¥ - —25r - 21

Therefore, the product 1z =35 - 25— 21,

Answer 30e.

Consider the binomials,
(z—4)(—=z+2)(z+8)

Find the product of the following binomials,
(z—4)(—=z+2)(=+8)

Distributive Property:
a(b+c)=ab+ac



By the distributive property,
(z=4)(—z+2)(z+8)=(z—4)((-2-2—2-8)+(2-2+2-8))

Apply the Distributive property
(z—4)(—z"'—8z+2z+16)  Simplify
(2—4}{—22 —6z+15) Combine like terms
=(z+(=2")+2(~62) +2-16)+(—4-(~=") - 4(~62)—4-16)

Apply the Distributive property
=—z —6z° +16z+4z° +24z—64  Simplify
=—z" —2z" 440z — 64 Combine like terms

Answer 31le.

Follow the horizontal format of multiplication,

start by multiplying @ — 6 and 2a + 5. For this, multiply each term of @ — € by each term
of 2a + 5.

(a-6)(2a +5)(a+1) = (2%~ 122 + 5z - 30)(a + 1)

= (2a% = 7a - 30)(a +1)

How, multiply 2a’ — Ta — 30 by each term in ¢ + 1.
(2a® — Ta - 300z + 1) = (2a? - Ta - 30)a + (2a° — Ta - 3031

Usze the distributive property to remowe the parentheses.
(2% — Ta — 30a + (2a° — Ta — 3001 = 2&° — Ta® — 30a + 24 — Ta — 30

Combine the like terms.

2a” — 7o —30a + 208 - Ta— 30 = 2a° - 54" — 37a - 30
Therefore, the product 15 Za” — 5a* — 37a — 30,

Answer 32e.
Consider the binomials,
(3p+1)(p+3)(p+1)
Find the product of the following binomaals,
(3p+1)(p+3)(p+1)
Distributive Property:
a(b+c)=ab+ac
By the distnibutive property,
(Bp+1)(p+3)(p+)=(3p+1)((p-p+p-1)+(3-p+3-1))
Apply the Distributive property
(3p+]}(pl +p+3p+3) Simplify
(3p+1}(_p2 +4p+3) Group like terms
((3p-p*+3p-4p+3p-3)+(1-p7 +1-4p+1.3))
Apply the Distributive property
=3p° +12p" +9p+p  +4p+3  Simplify
=3p° +13p* +13p+3  Group like terms



Answer 33e.

Follow the horizontal format of multiplication.

Start by multiplying & — 2 and 25 — 1. For this, multiply each term of & — 2 by each term
of 26— 1.

(b-2)(2 - T)(-b+1) = (267 db—b+2)(-b +1)

= (267 - 50+ 2)(-b + 1)

How, multiply 2h% - 5k + 2 ]3'2‘)’ each termin —& + 1.
(202 — Sh+ 2)(—b + 1) = (2 — 5k + 2)(=B) + (2b° — 5b + 2)1

Uze the distributive property to remove the garentheses.

(287 — 5B+ 2(=B) + (28° - 5B+ 291 = 287 + 585 — 2B+ 2B —Sh+ 2
Combine the like terms.
obT 45— 2b+ 20— S5h+2 = 2b T - TR 42
Theretore, the product 1z O 4 TEE TR+ 2,

Answer 34e.
Consider the binomaals,
(2s4+1)(35—2)(4s-3)
Find the product of the following binomial,
(25+1)(35—-2)(4s-3)
Distributive Property:
a(f:r+ r:} =ab+ac

By the distributive property,
(25+1)(35—2)(45-3) = (25 +1)((35-45+35(-3)) +(-2-45-2(-3)))
Apply the distributive property
=(25+1)(125* 95 —85+6) Simplify
={2.';+1]{1232 —17s +6) Group like terms
=(25-125" +25(—175)+25-6)+(1-125" +1(-175)+1-6)
Apply the distributive property

=245 — 3452 +125+125* —1754+6 Simplify
=245 —225" —5546 Group like terms

Answer 35e.

Follow the horizontal format of multiplication.

start by multiplying w — 6 and 4w — 1. For this, multiply each term of w — 6 by each term
of dw — 1.

(W= 6)(4w—1)(=3w +5) = (4w’ — 24w — w + 6](~3w + 5)

= (4w - 25w + 6) (3w + 5)



How, multiply Aw® — 25w + 6 by each term 1n —2Sw + 3.
(dw? — 25w + 6)(—=3w + 5) = (dw’ — 25w + E)(=3w) + (4w’ — 25w + 6)5

Uze the distributive property to remove the parentheses.
(dw? — 25w + 6)(—3w) + (dw? — 25w + £)5 = —12w" + 75" — 18w + 20w° — 125w + 30

Combine the like terms.
1297 + 75%° — 20w + 20w — 125w + 30 = 129" + 952 — 143w + 30

Therefore, the product 13 —12w° 4 95w° — 143w + 30,

Answer 36e.
Consider the expression - (4x—1)(—2x—7)(-5x—4).
We need to find the product of the binomial (4x—1)(—2x—7)(—5x—4)
(4x—1)(=2x=T)(=5x—4)

=(4x—1)(10x" +8x+35x+28) (by using distributive property)
= [4_::— l:) (lﬂxj +43x+ ZE] (by grouping like terms)

=40x" +172x +112x—10x" —43x—28 (by distributive property)
=40x° +162x" +69x—28 (by grouping like terms)

Hence the result is |40x° +162x% +69x— 28|

Answer 37e.
Follow the horizontal format of multiplication.

start by multiplying 3¢ — & and -9 + 2. For this, multiply each term of 39 — Bby each
term of —9g + 2.

(3¢ - 8)(-%¢ +2)(¢ - 2) = (—2?.:;2+ Tig + bg — 16) (¢ — 2]

= (-274%+ 784 - 16) (g - 2)

MNow, multiply —2?.:_,12 +78g — 16 by each term in g — 2.
(—27g° +78g — 16)(g — 2) = (=27¢° + 78g — 16)g + (274> + T8 — 16)(=2)

Tse the distributive property to remowe the parentheses.
(—27¢° +78g — 16)g + (-27¢% + 8¢ — 16)(-2) = —27¢” + 78¢° — 16g + 54¢° — 1564 + 32

Combine the lilke terms.
—27q" + T8g% — 16g + 54g° — 156g + 32 = —27¢° + 132¢4° — 1729 + 32

Therefore, the product 1z —2?g3 + 132:;2 — 172 + 32,



Answer 38e.
Consider the expression : (x+5)(x—35).
We need to find the product (x+5)(x—35).

(x+35)(x—5)=x* -5 (Since (a+b)(a—b)=a’-b" )
=x'-25

Hence the result is [x* —25| .

Answer 39e.

The expression (w — 9}2 1z of the form (o — E:u}z. The square of a binomial, @ — &, can be
expanded as @ — 2ak+ b

We have @ asw, and b as 9.

(w— 97 = w’— 2w 9 +0°

simplify.
W= 2ow- 9+ 9% = w¥ - 18w + 81
Therefore, the product 1s w? — 18w + 81,

Answer 40e.
Consider the expression : { v +4}3 .

We need to find the product (y +4}:1| )

(y+4) =3 +3(37)(4)+3y(4?)+4  (Since (a+b) =a’ +3a’b+3ab’ +5’)

=3 +12)° +48y + 64

Hence the result is|y” +123" + 48y + 64|

Answer 41e.

The expression (20 + 5)2 15 of the form (@ +E:')2. The square of a binomial, @ — &, can be
expanded as @ — 2ab+ b

We have @ as 2c, and & as 5.
(2c+5)% = (26" +2.20. 5+ 5°

simnplify.
(2674 2.2¢.5 + 5% = 4c + 200 + 25

Therefore, the product 1z 4c® + 200 + 25.



Answer 42e.

Consider the expression : {3? —4]
We need to find (37—4)".

(3t-4) =(3t) =3(3t) (4)+3(3t)(4?)-4" (Since (a—b) =a’ -3a'b+3ab’ -1’
=27 —108¢ +144¢ — 64

Hence the result is |27# —108¢% + 1447 — 64|

Answer 43e.

The given expression 15 of the form (@ — &){a + &), This product 15 equivalent to @ — b

Wehavea az 9p — 3, and b as Sp + 3.
(50— NG +3)= (Y - F*

simplify.
(5;:-}5) — =254 -9

Therefore, the product 15 25‘.?_:'2 -9

Answer 44e.

Consider the expression : (7x—y)
We need to find the product (TI—.}"f-

(Tx=y) =(7x) =3(7x)' y+3(7x)(3*)=»" |(Since (a~d) =&’ ~3a’b+3ab’ -5’

=343 —147x"y+ 21" — 3

Hence the result is |343x° —147x"y+ 219" — 3|

Answer 45e.

The given expression 1s of the form (o + &)(a — &), This product 15 equivalent to @ — b

We have @ as 2a + %50, and b as 2q — Bb.
(Za + 95)(2a — 98) = (2a)* — (989

Simglifj.r.
(2a) — (95%) = 4a° — B12°

Therefore, the product 1z da® — 812°



Answer 46e.
Consider the expression : {32 +7 yf )
We need to find the product (3z+ ?},}3 .

(3z+7p) =(3z) +3(32) (Ty)+3(32)(Ty) +(Ty) (a+b) =da’ +3a’b+3ab® + ¥’
=272 +189z°y + 441z° +343)°

Hence the result is|27z° +189z"y+ 441" +343y°

Answer 47e.

The expression (3x — Eyjz 1z of the form (2 —E:n)z. The square of a binomial, ¢ — &, can be
expanded as @ — 2ab+ b4

We have @ as 3x, and & as 2y
(3x— 2p9° = (3x)° - 2.3x. 2 + (2p)

simp ity
(3597 = 2.3x. 2y + (291 = 957 — 1200 + 4y°

This 15 equivalent to the expression given in choice I

Answer 48e.

Consider the diagram :

x+3

3x+1

Volume of the given cuboid 1s

V=3x+1)x(x+3)
=(3x+ l}(x2 + 3x) ( by distributive property )
=3x" +9x" +x* + 3x (by distributive property )
=3x +10x" +3x ( by grouping like terms)

Hence the result is [3x° +10x +3x| .




Answer 49e.

Eeplace » with x — 4, and & with 2x + 3 in the given equation.
v = alx—4) (25 +3)

Eewrite (x — 4}2 using the expansion for (a — E:-]z.
v = m(x* - Bx+16](2x + 3)

Iultiply x—8x+16 by each term in 2x + 3
v = a|(x* - Bx+16)2x + (x? - Bx + 16)3]

= w227 - 1622 + 32x + 3x¢ — 24z +48}

= ml2xi - 1322 +8x + 48]

iZlear the brackets using the distributive property.
Vo= 2 — 137x% + 8z + 487

Therefore, the volume of the given figure in standard form 1z
271" — 137mx® + 8z + 487,

Answer 50e.
Consider the diagram :

Volume of the given cube is
V=(x=5)
=x’-3x"(5)+3x(5")-5" (Since (a—b) =a’ —3a’b+3ab* -5
=x —15x" +75x—125

Hence the result is|x’ —15x% + 75x—125| .




Answer 51e.

We know that velume 15 the product of base area and height. For the given figure, the
basze area & 15 (2x — 3}2, and height & 1z 2x + 4.

Eeplace B with (2x — 3)2, and A with 3x + 4 in the given equation.
Vo= %[2;{ -3 (3x +4)

Eewrite (2x — 3)2 using the expansion for (o — E:'jz.

Vo= %(4;{2— 12z + 9)(3x + 4)

Lultiply Azt - 12x +9 by each term in 3x + 4

o= :(4,—{2— 125+ 9)3x + (4x2 _ 2% + 9)4]

(1227 — 3622+ 27x + 1622 — 48x + 35]

| o= k] = ] =

(1225 - 2022 - 21x + 36]

Clear the brackets using the distnibutive property.

o= 4y — i—axz—?x+12

20

Therefore, the volume ofthe given figure 1n standard form 1s P ?xz -Fx+12.

Answer 52e.
Consider the expression : {a+b)[a—b} =a —b.

We need to verify (a+5&)(a—b) =a —b*.

(a+b)(a—b)=a' —ab+ba—b" (by distributive property)

Hence the result 1s |a —b%|.




Answer 53e.

We can write (@ + &) as (@ + &)(a + &),

Multiply the first polynomial by each tertn in the second polynomial
@+ dila+ by ={a+bia+t o+

Clear the parentheses using the distributive property.
(@ +Ba+(@+b)b=a®+ab+ab+ b

Combine the like terms.
2 +ab+ab+b =+ 2ab+ b

The given special product pattern 15 thus verified.

Answer 54e.

Consider : (a+b) =a +3a’b+3ab* +5°.
We need to verify (a+b) =a’ +3a’b+3ab’ +b°.

(a+b) =(a+b)(a+b)
=(a+b)(a’ +2ab+b")
=a’ +2a'b+ab’ +a'b+2ab* +b  (By distributive property)
—a +3a'b+3ab’ +5° [b}f grouping like terms |

Hence the result 1s |a3 +3a°b+3ab’ +b |

Answer 55e.

We can write (@ — E:'jl3 as (@ — &g — &)a — &) First, do the multiplication (@ — &)(a — &),
(a—b)(a—t)(a—b) = (a®—ab—ab+ ¥ |(a—b)

= (@%- 28t + %) (2 - b)

Multiply the first polynomial by each term in the second }%Qljfﬂﬁﬂlial.
(a® — 2ab + 24)(a — ) = (a° — Zab + b + (@° — 2ab + b¥)(—d)



Clear the parentheses using the distributive property.
(a° — Zab + b5a + (a° — 2ab + F)-b) = & — 2a°h +ab® — &b+ 2akt - b

Combine the like terms.
@ —2ahtabt — Rt ekt —F = o - 3fh 4 3ak -

The given special product pattern 15 thus venified.

Answer 56e.
Consider p(x)=x"—7x+14 andg(x)=x"-5.
since the degree of the polvnomial 1s the same as the degree of its terms with largest
degree.
(a)

Need to find the degree of the polynomaial p(x:] + q{:x)_
The sum of p(x) and g(x) is given by
p[x)-l—q(x] =x' —Tx+14+x* -5

=x'+x'—Tx+9
Therefore p(x)+g(x) is a polynomial with degree 4. because the term with largest

degree (x“ } 15(4].
(b)

Need to find the degree of the polynomuial p[x] —q{_r] .
The difference Gfp[x) and q(x:! 15 given by
p(x)-g(x)=x* —Tx+l4—{1’2 —5}

Change the sign of each
=x'—Tx+14-x*+5 tennscf:cg—ﬁanddmp

the parentheses
=x'—x? -Tx+19 [Cmnbine].iketenm]

Therefore p(x)—q[x] 15 a polynomial with degree 4, because the term with largest

degree {x4)i5.



(c)

Need to find the degree of the polynomial p(x)-g(x)
The product cfp{x] and q{x] 1s given by
p(x)-g(x)= (.1:4 —Tx+ 14](_::: —5}
=(x*-7x+14)x" —(x" - 7x+14)5 -. E:ZTET:; P;T’:z}
=x* —7x* +14x* - 5x* +35x - 70 [h.f[lﬂtiply the factors|
=x"—5x* —7x" +14x" +35x—70
Therefore p(x} - g{x} 1s a polynomial with degree 6, because the term with largest degree
{xﬁ J1s 6].
(d)

Consider that the degree of p{x} 1s m and the degree of q{x] 18 71
Also given that m > n
Therefore degree of p(x)+g(x) is|m| . degree of plx)—g(x) is |m| and the degree of

p(x)-q(x) is|m-n|.

Answer 57e.

a. If'we observe the given polynomial factorizations, we can see that the first factor
15 x — 1 and the number of terms 1n the second factor 15 equivalent to the degree of
the polynomial that 12 being factored. Also, the degree of the second factor 15 one
less than the degree of the original polynomial

Expand =1 using this pattern.

F-1l=x-DE+r+2+x+ 1)
Verify the factorization by multiplying AP+ by eachtermin x — 1.
(x4+x3+x2+ x+1:||:x— 1) et E ik T ok R ok F e A s S |
= -1

Thus, x° — 1 can be factored as (x— 1){:-!:4 +txr+ x 13



mimilarly, we can factor x°—1as (x — 1]{7.5 +xt b+ 13.

YWerify by multiplying the factors.
A e R I i e e B IE S s B!
&
=.x=1

h. Any polynomial of the form x” — 1 can be factored as
(x—DE T+ 2T+
Llultiply the second polynomial by each term in the first polynomial
S e g [ e e e I A S Ty

=21
Thus. the factorization for 2™ — 1 works.

Answer 58e.

Consider f(x)=(x+a)(x+b)(x+c)(x+d).

Need to show that the coefficient of x° is the sum of a.b.c. and d and the constant term
1s the product of a_b.c, and 4 .

Now

x+a)(x+b)(x+c)(x+d)

f(x)=(
{{x+a x+b}}{(x+c](x+ d}}

{x x+b]+a(x+b}} {x{x+ d}+c{x+d}}
=

2 +bhx+ax+ a&]{xl +d.‘-:+cx+cd)
= 7 (x +dx+c:r+cd}+bx[x1+dx+cx+cd}

+m.:{34:1 +dx+ex+ cd)+ab(x1+ab:+cx+cd)
=x'+dc’ + o +edx’ +bx’ +bdx’ +bex” +bedx
+ax’ +adc’ +acx’ +acdx+ abx’ [Multipl}'thefas:tms]
+ abdx+ abex + abed
=x'+(a+b+c+d)x’ +(cd +bd +bc+ad +ac+ab)x’

[Cmnbineliketerms]
+(bed + acd + abd + abc ) x+ abed

Therefore the coefficient of x° is given by {:a +b+e+ d'] and the constant term 15 abed

Hence coefficient of x° is the sum of a,b,candd and the constant term is the product
ofa b.candd .



Answer 59e.

Let T represents the model for the total number of people attending institutes of higher

education. The total number of people will be the sum of the number of males and the
nutnber of females.

Ldd the given two models.
T=M+F

= 00912 — 4.8° +110¢ + 5000 + 0,19 — 1222 + 350¢ + 3600

Cotmbine the like terms.

M+F = 0281 - 16.8° + 460¢ + 3600
Therefore, the required model 15 7= 0.281£° — 16.8# + 460z + 8600,

Answer 60e.

Consider the number of DVD players 1s D=4.11z+4 44

And average price per DVD player is P =6.82t" —61.7t + 265
Here ¢ 15 the number of years since 1999,

Need to write a model for the revenue R from DVD sales.
And also find what the total revenue was i 2002.

To find the model for a total revenue R, multiply the given two models, obtain
6.82t'—  617t+ 265

® 411t+ 444

3028087 —273 948t + 3676875
28.0302£ —253.587# + 1089.15¢

28.0302¢ —223.3062¢" +815.202¢ + 3676875

Therefore the model for total revenue R can be expressed as
28.0302¢ —223.3062" + 815202t + 3676875, t is the number of vears since

1999

Now need to find the total revenue 11 2002
For this substitute ¢ = 3 into the model, obtain

28.0302¢° —223.3062+* +815.202: + 3676875
=za_03m(3f —223.3:}52(3)* +815.202(3)+3676875 Substitute 3 for ¢

=28.0302(27)—223.3062(9)+815.202(3)+ 3676875
=756.8154-2009.7558 + 2445 606+ 3676875
=3678067.6656

Therefore the total revenue in 2002 15 about |36?Eﬂ6?.5656] muillion dollars.




Answer 61e.

Eeplace & with 0.01 165% + 0.789 in the given equation for &
F=000267s(0.01 165° + 0.7789)

Clear the parentheses using the distributive property.
P=0.0000309725 + 0.00210663s

Thus, the model for the power needed to keep the bicyele moving at speed s on lewel
ground 15 F = 0.0000309728° + 0.00210663s.

Substitute 10 for 5 in 2 = 0.0000309725 + 0002106635,
P =0.000030972¢10% + 0.00210663(10)

Ewaluate.

Pa00o

Therefore, about 0.05 horse power 18 required to keep the bicyele moving at 10 miles per
hour.

Answer 63e.

. total number of people in the teams o
We lnow that average size of teams = PEOP It is given
number of teams

that L, 15 the number teams for men and &, 15 the average size of men’s team. Then the
total number of people 1n men’s team will be L -5 Sinilarly, the total number of

people in women’s team will be L, -5,

The total number of people M on the lacrosse team will be thus L, -8, + L, -5, .

Letus find L, -5, first.
Ly 8,= (557 + 132)(—0_12?.;3 +0.822% - 1.02¢ + 31_5)

IMultiply.
L & = —070739" +4 57854 — 5.6814¢° + 175455 — 231146 + 149.604¢” — 185.64¢ + 5733

= —070720:% — 18535468 + 143 92262 — 10,185 + 5733
Similarly, we get L, -5, as —0.80764¢% — 69156 +72% + 137.935 + 4125.5,

Mow, find N = L -5 + L, -5, Substitute for L -5 and L, - 5.
Nz—0?0?39{4—185354&3+1439f22652—10.185+5?33+[—0.83?64:’4—5915653 + 7 +13795% +41255

On combining the like terms, we get
Nas—151503" — 2545106 + 215.9226 + 127 75 + 9258.5.

Theretfore, the model for the total number of people on lacrosse teams 1s
N=-151503¢" - 25451066 + 2159226 + 127.75¢ + 9858.5.



Answer 64e.

Consider from 1970 to 2002, the circulation C (in millions) of Sunday news papers in the
United States can be modeled by

C'=—0.00105 +0.0281 +0.465:+488 . (1)
Here f1s the number of yvears since 1970.

If number of vears since 1970 1s changed to 1975, the new value of t becomess =745
Therefore
t=5-5
Pluggingt =5 —5 1n the equation (1), obtain
C'=-0.00105(s—5)" +0.0281(s—5)" +0.465(s—5)+48 8
=—0.00105(s> —1557 + 755 =125 +0.0281(s* —105+25)

+0.465(5-5)+488
=—0.001055" +0.015755> —0.078755+0.13125+0.02815>
+0.2815+0.7025+0.4655—2.325+48 8

=—0.001055" +0.043855* + 0.667255+ 4730875
Therefore

C =—0.001055" +0.043855" +0.66725s +47 30875

Expand binomials

Multiply

Answer 65e.

Add 7 to both sides of the given equation.
2x—=T+7 =11+7

2x = 18
Divide both the sides by 2.
2x 13
2 2
r=23

The solution appears to be 9.

CHECK
substitute 9 for x 10 the original equation.
2= = 1]
?
2(9) -7=11
?
18-7 =11
11 =11,

The zolution checles.

Therefore, the solution to the given equation 15 9.



Answer 66e.

Consider the equation10—3x =25
Need to solve the equation.

10—3x=25 Write the equation
Subtract 10 from both sides
10—-10—-3x=25-10 _
of the equation
—3x=15
=E D Divide both sides by 3
3 3
—&=25
== Multiply both sides by —1

Therefore the solution of the equation is i

Answer 67e.

subtract 22 from each side of the given equation

48 —TF -2 = 26— 2
4 -=7=10

Now, add 7 to each side.
2 -T7+7T=0+7

& =7
Divide each side by 2.
2
2 2
2
E= —
2

The solution appears to be 5

CHECK
substitute 1 for £ in the original equation.

48 T = 2t

o=
ST
)
e~
|
-]
-2
-2
Y
| ~
AT

The solution checls.

Therefore, the solution to the given equation 1s 5



Answer 68e.
Consider the equation v* —2y—48=0_
Need to solve the equation.
_j|.-'2 —2y—48=10 [T-‘-.'rit-—:- the -fquan::wn-_
_]_tlpla-::e of -2y, wewnte—Ey+6y
¥y —8y+6y—48=0 so that product of coefficients w
| of —8y + 6yis— 48:(—8)(6) =—48 |

_Tal-::eycommnﬂin}'] —8yv; |

y[y—ﬂ}—l—ﬁ(y—ﬂ}zﬂ

| 6commonin 6y —48 ]

(v—6)(y—8)=0 [Take[y—g]common]
y—6=0and y—8=0 Apply zero product property
y=6and y=2_8

Therefore the solutions of the equation are |y =6, 8|.

Answer 69e.

The given equation 18 of the form ax? +bxte=10 Equations of this type can be solved
using the zero product property only if the left s1de can be factored.

The trinomial on the left side of the given equation 1z of the form x° + bx+ ¢, which when
factored will be of the form (x +m)(x + %), where the product of e and # gives ¢, and
their sum gives &

Cotnpare w? — 15w + 54 with x° + bx+ ¢ = 0. The value of & is —15 and of ¢ is 54. We
need to find » and »# such that their product 15 54 and sum —15.

List the factors of 54 and find their sums.

Factors of S5d:mnu (1,24 |2, 27 | 3166, % |-, -54 | -2 -27 |3, -18 | -6, -9

sum of factors:m+m | 55 29 21 15 =55 —29 =21 =15

From the table, 1t 15 clear that when s 15 —6 and » 15 =9, the product 54 and the sum 15
—15. The trinomial w® — 15w + 54 can be factored as (x—6&ix -9

The given equation thus becomes (x —6)x —91=10

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

r—6=10 or r—59=10

solwe the equations for x.

r—6+6=04+6 or z-—9485 049

=5 or xr=9

Therefore, the solutions to the given equation are & and 5.




Answer 70e.

Consider the equation x” +9x+14=0.
Need to solve the equation.

X' +9x+14=0 [ Write the equation |
[ In placeof 9x, we write Tx+ 2x
X +T7x+2x+14=0 so that product of coefficients
| of Tx+2x1514;(7)(2) =14

[ Tak inx’ +7x:
X(x+T)+2(x+7)=0 € X COMINON in X I,:|

| 2Zcommonin 2x +14

(x+7)(x+2)=0 _Take[fx+?}cmmmn]
x+7=0andx+2=0 Apply zero product property
x=—Tandx=-2

Therefore the solutions of the equation are |x =—7, —2|

Answer 71e.

The trinemial on the left side of the given equation 15 of the form az* + bz + ¢, where a is
4,815 21, and ¢ 15 =18, The trinomial can be factored as (ke + #){lz + ), where & and {
are factors of 4, and » and » are factors of ¢

since the leading coefficient 4 15 positive, both & and / must be positive with & =7
Lgain, as < 15 negative, a2 and » must be of opposite signs.

Only the factors 4z — 3 and z + 6 satisfy the conditions. The trinormial 42 + 21z — 18 can
thus be factored as (dz — 3i(z + &) and the given equation becomes (dz — 3z +6) =10

Apply the zero product property. The property states that if the product of two
expressions 18 Zero, then one or both of the expressions equal zero.

dz—3=1 or z+6=10

=olve the equations forz.

dz -534+3=04+3 or z+6-6=0-46
3
z=— or z =-6
4

=

Therefore, the solutions to the given equation are —6 and e



Answer 72e.

Consider the equation9a® —30a+25=0.
Need to solve the equation.
9a’ —30a+25=0 [ Write the equation |
[Cﬂnverting the equation to the form

(3a)’ -2-3a-5+5" =0 , N e
a” —2ab+b" whichisequalto(a—b)

(3a—5)" =0
(3a—5)(3a—-5)=0
[Ea—ﬁ}z 0or (3&'—5} =0 Apply zero product property
3a=5o0r3a=>5 Add 5 on both sides
2% 2 g 202 [Divide both sides by 3]
3 3 5 3
5 3
a=—ora=—
3 3
] . 35
Therefore the solutions of the equation are |a= 33
Answer 73e.
Mumber the equations in the given system.
x+y—2z = -4 Equation 1
x—y+z = 22 Equation 2
—x+2y+3z = -9 Equation 2
STEP 1 Rewrite the system as a linear system in two variables,

Let the two wartables be y and z. To eliminate x from Equations 1 and 2,
add =3 times Equation 1 to Equation 2.
-3x — 3y + 6z = 12

3x - ¥y + =z = Zi

—dy + 7z = 34 new Equation 1

Ldd Equations 1 and 3.
¥ o+ @ = 22 = 4

-x + 2y + 3z = 8§

Il

|
—
Led

v+ oz new Equation 2



STEP 2 Solve the new linear system for both of 1ts variables.

LAdd 4 times new Equation 2 to 3 times new Equation 1.
-12y + 21z = 102

12y + 4z = 52
25z = 40

Divide both the sides by 25 to 1solate 2.

25z, __ 30
25 25
z =2

Eeplace z with 2 1n any of the new equations, say, new Equation 2 and

solve for v
Sy +2=-13
2y = —15
y=-3
STEP3 Suhbstitute v = -5 and z = 2 into an original equation and solve for x.

Usze Equation 1.
x+ =0 -202)=—+4

molve for x.
r—5-4=-4
x—9=-4
Fe=: 5

The solution to the given system of equations s x =5, y=-0 and z =2, or
the ordered triple (5, =3, 2).

Answer 74e.

Consider the system of equations
x—2y+z=-13 WO . i
—x+4y+z=35 A2
3Ix+2y+4z=28 R )



From equation (1)
x—2y+z=-13

x=2y—z-13
Plugging x =2y —z—13 1n the equation (2) and (3). obtain
—x+4y+z=35

—(2y—z—-13)+4y+=z=35 Substitute x =2y —z—13
2y+z+26+4y+=z=35 Multiply by -1 and remove the parenthesis
2y+2z=35-26 Combine like terms
2y+2z=9 swplify 0 L (4)
Again
Sx4+2y+4:z=28
3(2y—z-13)+2y+4z=28 Substitute x =2y—z—13
6y—3z—-394+2v+4z=28 Multiply by 3 and remove the parenthesis
8y+z=28+39 Combine like terms

By+z=067 Swmphfty (3)
From equation (4), we will get
2y+2z=9
2y=9-2z Subtract 2z from each side
0-2z
y= > Divide by 2 on both sides
. 9-2z . ) 5 :
Putting v = ir1 the equation (5), we will get
Sy+z=67
2(9-2z -2z
E(g Zg )+z=ﬁ? Substitutey:g z
H9-2z)+z=67 Simplify
36—8z+z=67 Multply by 4 and remove the parenthesis
—7z=67—-36 Combine like terms and subtract 36 from each side
—7z=31

= =

—? Divide by -7 on both sides



Substitute = =—% my= 9_222 obtain
_9-2z
Y=
9—1(—31J =
y= —n & Substitute z = ——
2 7
048
= 5 7 Multiply by -2 and remove the parenthesis
63 +62
- ; Simplify
125
14
: 125 31. ) :
Now putting v = Handz = —?mth-:—: equation (1), obtain
x—2y+z=-13
= L) +[—E]=—13 Snﬂ:n*_itit'L;H:E:_],9=Ea.tmlz=—E
%( 7 14 T
22 3 s
T 7
A= g +ﬂ—13 Add E zmr:iE on both sides
T 7 7 7
156
= 3 —13 Simplify
_156-91
7
_ 65
7

Therefore the solutions of the equations are
N v

T =

77" 14 7




Answer 75e.

Mumber the equations in the given system.

ax—y—2z = 20 Equation 1
—x+3v—z = —16 Eequation 2
—2x—y+3z = -5 Equation 3
STEP 1 Rewrite the system as a linear system in fwea variables.

Let the two variables be ¥ and z. To eliuninate x from Equations 1 and 2,
add 3 times Equation 2 to Equation 1.

ix - y - 2z = 20
—3x 4+ 9y - 3 = A&

By — Sz = —28 new Equation 1

Ldd -2 tumes Equation 2 to Equation 3.
2x — by + Lz = 32

—Zx - ¥y + 3z = =3
- Ty + = = 2V new Equation 2
STEP 2 solve the new linear system for both of its variables.

Ldd new Equation 1 and new Equation 2.

By — 2z = -—ZB
v + 2z = 27
B = -l

Eeplace y with —1 in any of the new equations, say, new Equation 1 and
solve tor z.

8[—1:1 -5z = - 28
=5z = — 20
Fi= 4
STEP 3 Substitute ¥ =—1 and z =4 into an original equation and solve for x.

Tze Equation 2.
- +3-1)-4=-1&

solve for x.
—xr—32-4 = -14
-x—=77=-16
r =9

The solution to the given system of equations s x =9, y=-1 and z=4, or
the ordered triple (9, -1, 4.



Answer 76e.

3 -4
Consider the matn'x|:3 ' i| )

Need to evaluate the determinant of the matrix.

c

a b
c d

b
since if [a d} be a 2x2 matrix, then the determinant of the matrix 15 given by

‘zad—bc.

1 c d
a=3b=—4.c=3andd =1
Therefore the determinant of the given matrix 1s

|13 4] . |a b .
Compare the matrix ] with . obtain

—4
1 ‘:3-1—3-{—4}

=3+12

=[13]

Answer 77e.

a b

The determinant of a 2 % 2 matnx [ d} 15 given by = ad — bc.

ab‘

A o

From the given matrix, we geta as 2, bas 7, cas =4, and & as 9. Substitute for a, &, ¢, and
& 1n the equation.

5 7
= 5(9)-7[-4
INMEECEE)

Evaluate.
5[9)—?(—4) = 454+ 28

= 73

Therefore, the determinant of the given matrix evaluates to 73,

Answer 78e.
-1 8 0
Consider the matrix | 3 4 -3 |.
=5 2 1



a b ¢

Weknowthatif |4 e f | bea 33 matrix, then the determinant of the matrix 1s given

p g r
a b ¢
by d e f:a{gr—qf}—b{dr—pf}+c[dq—pe}_
r q r

Therefore the determinant of the given matnix 1s

-1 &8 0

4 -3 3 -3 3 4
3 4 -3 ={—1} —8 +0
_ 201 -5 1 -5 2
-5 2 1

=(-1)[4-1-2-(-3)]-8[3-1~(-5)-(-3) ] +0[ 3-2—(-5)-4]

=—(4+6)-8(3-15)+0  [Omultiplied by any number is 0]

:—ID—B(—IE}
=—10+96
=86
Hence the result 15 .
Answer 79e.
b

The determinant of a 2% 3 matrix | ¢ |15 gtivenby

g h i
a b ¢
d e f|= (asi+bfg +cdh)— (gec + hfz +idb).
g ki

From the given matriz, we getaas 2, bas 3, cas—4, das—b,2as 1, fas D, gas—3, k2 as
—1, and i as —2. Substitute for the variables in the equation

2 34
- 1 5 =(—4—45—24:|—(12—10+36:|
-3 -1 2
Evaluate.
[—4—45—24)—[12—10+36)=—73—38
= -111

Therefore, the determinant of the given matrix evaluates to —111.



