Chapter 9 Factoring

Answer 1PT.

The example of a prime number is 7.

Since a whole number, greater than [, whose only Tactors are | and itself, is called a prime
number.

Here 7 have only two factors.
7=1-7
Those are 1,7 .

Therefore, is a prime number.

Answer 1STP.

Consider the following graph
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By observing the given graph, the line intersect x —axis at -5 and intersects y —axis at -3
That is x — intercept is = -5

¥ —interceptis =—3

The intercepts form of an equation is £+l =]
o

Here a is x — intercept =—5

bis y — intercept = -3



+

[mid % on both sides}

Il
_.|_
W= W= w=

‘%" =1+<—1 [Suhtracl 1 on both sides]

3
- y . . :
5 =t]=53 [Multiply with 3 on both sides]

Therefore the equation of function graphed is |y=—x-3

Answer 1VC.
Consider the statement “the number 27is an example of a prime number”.

The objective is to check the given sentence is true or false.

A whole number greater than | and whose only factors are jand itself is called a prime
number.

27=3.9 (27=3.9)

=3.3.3 [3.3 = q]

Therefore 27has another factor 3.

Therefore 27is not a prime number, it is composite number.
Therefore the given statement is false.

The number 27is not a prime number, it is composite number.



Answer 2PT.

Consider the polynomial ,2 _3¢

Here 36=6-6
iy
X =36=x" -6

Clearly it is the difference of squares ,2and g2.
The difference of squares property is
a® -b* =(a+b)(a-b)
x*-36=x"-62
=(x+6)(x—6) (Because a*-h* =(a+b)(a=b))
The factorization of 2 _3gis (x+6)(x—6).
Answer 2STP.

Consider that the school band, sold tickets to their spring concert everyday at lunch for one
week.

Also before they sold any tickets they had gone in their account.

At the end of each day, they recorded the total number of tickets sold and the total amount of
money in the bands accounts.

Day Total number of tickets sold t | Total amount in account a
Monday 12 5176
Tuesdays |18 § 224
Wednesday | 24 $ 272
Thursday 30 320
Friday 36 £ 368




The objective is to find the equation that describes the relationship between the total number of
tickets sold't’ and the amount of money in bands account a.

Since In Monday they sold 12 tickets
Amount in account g=%176

Initially, the account had § 80

Then the cost of 12 tickets =176-80
=96

The cost of 12 tickets = 96

The cost of 1 ticket =%

=38
The relation is

Amount in account = {cnst of 1 ticket] -number of tickets sold

+ Initial amount in the account

a=8-1+80

Check
In Tuesday, number of tickets sold = 18

a=8r+80
Amount in account, :E{l B] +80

=144 +80
=%$224 True

Therefore, the required equation is



Answer 2VC.

Consider the following statement
* 2x is the greatest common factor [GCF]DT 12x2and 14xy”

The objective is to check the given sentence is true or false.

The GCF of two or more monomials is the product of their common factors when each
monomial is in factored form.

12x* =2.6-x7
=2-2-3-x-x
l4xy=2-7-x-y
Circle the commaon factors
=2-x
=2x
2 xis the greater common factor of 12x2and 14xy.

The given sentence is True.

Answer 3PT.

Consider the number §3.

The objective is to find the prime factorization of given number.

For this use factor tree method.

\
/

63

\
/

3-21 (Since 3.21=63)
3-7 (3-7=21)
All the factors in branches are primes.
The prime factorization of §3is 3.3.7.
63=3-3-7
=3.7

The prime factorization of g3is [32.7|.




Answer 3STP.
In factoring any polynomial the first step is to find the GCF if it is there.

It will make factoring polynomial much easier because the number of factors of each term will
be lower.

It is especially important if the GCF includes a variable.

On forgetting the GCF, if it includes a variable, it could miss a root, add then end up with an
incorrect graph for the polynomial.

For example, consider the polynomial
4x* +6x=2-2.x-x+2-3-x
=2x[2x+3] [Factor GCF 2x]

Thus 4x +6x=|2x[2x+3]

Answer 3VC.

Consider the following statement
* 66 is an example of a perfect square”.

The objective is to check the given sentence is true or false.
66=2-33
=2-3-11
A number is perfect square; it is square root of a whole number.
66 is not a perfect square number.
The given sentence is false.
64 is a perfect square number.
64=8-8
=g

Therefore, the given statement is False.

Since

64 is an example of a perfect square.



Answer 4STP.
Today, the refreshment stand at the high school football game sold twice as many bags of
popcorn as were sold last Friday

The total sold both the days was 258 bags.
Also the number of bags sold today = n
The number of bags sold last Friday = f

Since, the number of bags sold Today = twice the bags sold last Friday.

n=2xf
n=2f
Also,

Bags sold today plus bags sold last Friday = 258
n+ =258
The system represents the given data is

n+ f =258
n=2f

Therefore, the system of equations represent, given data is

n+ f =258
n=2f

Answer 4VC.

Consider the following statement
" Glisafactorof 183"
The objective is to check the given sentence is true or false.
For this find the factorization of 183.
183=3-61
&1is in the factorization of 183.
Therefore g1is a factor of 183.

Hence the given statement is true.

Therefore, is a factor of is true.



Answer 5PT.

Consider the number §1.
The objective is to find the prime factorization given.

For this use factor tree method.

\
|

81

\
/

3.27 (3-27=81)

\
/

3.9 (3-9=27)
3-3 (3-3=9)
All the factors in last branches are primes.
The prime factorization of g1is 3.3.3.3.
81=3.3-3.3

=32

The prime factorization of g§]is |34].

Answer 5STP.

Consider the polynomial number 5.387x107*
The objective is to express the given number in standard form.

If the exponent is a positive number, more the decimal point the same number of places to the
right as the number of the exponent.

If the exponent is a negative number, move the decimal point the same number of places to
the left as the number of the exponent.

In 5.387x107%. the exponentis -3, it is a negative number, 50 move the decimal point three
places to the left in the first factor §5.387.

In the case 5.3R87 will become ().005387-

Note the add zeros in all empty places.

Thus, |0.005387| is the standard form for §.387x107-



Answer 5VC.
Consider the following statement
“the prime factorization for 4R8is ﬁz
The objective is to check the given sentence is true or false”.

Prime factorization, of 4gis
48=2-24
=2-2-12
=2-2-2-6
=2-2-2-2.3
=2%.3
Therefore, the prime factorization of 48is 24.3.

The given sentence is false.

The prime factorization for 4R8is 24.3.

Answer 6PT.

Consider the number =210

The objective is to find the prime factorization of =210).

\

/
210=-1-210
\

/

=2-105 (Because 2.105=210)

\
/

=3.35 (Because 3.35=105)

=5.7 (5-7=135)

All the factors in last branches are primes.
-210=-1-2-3-5-7

The factorization of —210is [-1.2.3.5.7|.



Answer 6VC.
Consider the following statement

“ 2 —25is an example of a perfect square trinomial”.

The objective is to check the given sentence is true or false.
Given expression is 2 _95.

It has two terms.

A perfect square trinomial must contain three terms

Therefore ,2 _24is not a perfect square trinomial
The given sentence is false.
x> -10x+25=x?-2-5.x+5°
=[Jr—'."'lr}2
Therefore 2 —10x+ 25is a perfect square trinomial.

Therefore, the given sentence is false.

X2 =10 x + 25is an example of a perfect square trinomial.

Answer 7PT.

Consider the set of monomials are 48,64 .
The objective is to find the GCF of given set of monomials.

Since the G¢CF of two or more set of monomials is the product of the common factors which
are in both the factorization.

For this first factor each monomial completely.
48=2-24 (2-24=48)
=2-2.12 (2-12=24)
=2-2.2-6 (12=2-6)
=2-2.2-2-3 (6=2-3)
64=2-32 (64=2-32)
=2-2-16 (32=2-16)
=2.2.2.8 (2-4=8)
=2.2.2.2.2.2 (2-2=4)
Mow circle the common factors
48=(2)-(2)-(2)(2)-3
64=(2)-(2)-(2)-(2)-2-2
GCF =Product of factors
=2.2.2.2

=4.4

=16

Thus [GCF]of |48,64]is [16]




Answer 7STP.

The equation is 352 _48=0

The objective is to find the solution set of given equation

3x*-48=0
3.x'=3-16=0
3(x*-16)=0 [ Factor GCF (347,48 =3]
3(x"-4-4)=0 [Since 4-4=16]
3(:..'3 —42):{}
3(x+4)(x-4)=0 [Since a* —b* = (a+b)(a—b)]
The zero product property is it gh=0 then =0 or k=0 or both
x+4=0o0rx-4=0 [By zero product property adn 3 # 0]
Mow solve each equation separately
x+4=0
x+4-4=0-4 [Subtract 4 on both sides]
x=-4
x—4=0
x—4+4=0+4 [Add 4 on both sides]
x=4

The solution set is {-4,4}

Therefore, the solution of given equation is |{—4,4}
Answer 7VC.

Consider the sentence is “the number 35is an example of a composite number”.

The objective is to check the given sentence is true or false.

A whole number greater than | that has more than two factors is a composite number.
35=1-35

35=57

Therefore factors of 35are 1,5,7.35

It has 4factors.

35is a composite number.

“The number 135is an example of a composite number”.

The given sentence is True.

The number 345is an example of composite number.



Answer 8PT.
Consider the set of monomials are 28,75.

The objective is to find the (GCF of given set of monomials.

Since the (GCF of two or more monomials is the product of the common factors in each
factorization.

28=2-14 (2-14=28)

=2.2.7 (2-7=14)
75=3-25 (3-25=75)
=3.5.5 (5-5=25)

Now circle the common factors
28=2-2.7

15=3-5-5

Since, they have no commaon factors.
In this case, the GCF of 28,75is 1.
Therefore GCF of 28,75is [1]-



Answer 8STP.
The equationis ,? _3yv+8=6x-6
The objective is to find the solution set of given equation.
X =3x+8=6x-6
x*-3x+8+6=6x-6+6 [Add 6 on both sides]

x* =3x+14=6x [Simplify]
¥ =3x+14—6x=6x—6x [Subtract 6x on both sides]
¥ =9x+14=0 [Cnmbine like terms]

To solve the given equation first factor 2 _ 9y 414
Compare x? —9x+14 Wih gy 4 by +c
Here b=-9,c=14
X =9x+14=(x+m)(x+n)
=x* +(m+n)x+mn
Here m+n=-9,mn=14
Mow find two numbers m.n suchthat pwep=-—0 and m.p=14
Since m+ n is negative and mn is positive, then both m and n must be negative.

Now list all the pairs of negative factors of 14 in those choose a pair whose sum is -9

Factor of 14 | Sum of factors

-1.-—-14 -15
Vv
i
-5

The correct factors are =2 =7



X =9x+14=(x+m)(x+n)

(x=2)(x-7) [m=-2,n=-7]
X' =9x+14=0

(x=2)(x-7)=0

The zero product property is if gh=0 then g=0 or b =10 or both

x=2=00rx-7=0
MNow solve each equation completely
x=-2=0
x—-2+2=0+2 [Add 2 on both sides]
x=2
x=T7=0
x-7+7=0+7 [Add 7 on both sides]

=7

The solution setis {2,7}

Check:
To check the proposed solution set substitute each solution in the given equation
Given equation is
x*-3x+8=6x-6
(2)"-3(2)+8=6(2)-6 [Put x =2]
4-64+8=12-6
6 =0 True

x*-3x+8=6x-6

(7Y -3(7)+8=6(7)-6 [Putx=7]
49-21+8=42-6 [Simplify]
36 =36 True

The solution set of given equation is {'}',2}




Answer 8VC.

x> =3x-70=(x+m)(x+n)

=(x+7)(x=10) (m=7,n=-10)
x*=3x-70=(x+7)(x-10)

Is a product of two polynomials with integral coefficients.
1% =3y ="70Iis not a prime polynomial.

The given sentence if False.

2 2 + 5y =2 can not be factored.

Therefore, 2x*+5x-2isan example of a prime polynomial.
Answer 9PT.
Consider the set of monomials are 184242, 28442 -

The objective is to find the (GCF of given set of monomials

Since the (G CF of two or more monomials is the product of the common factors which are in
factorizations of monomials.

For this first find the prime factorizations of given monomials.
18a°h* =2-9a%h" (2-9=18)

=2-3-3-a*-* (3-3=9)

=2.3.%3-g-a b (a3=a~a)

=2:3-3-a-a-b-b (b*=b-b)

28a’b* =2-14a’b* (Since 28=12.14)

=2.2.7a°p (2-7=14)

=2.2.7-a-a-a-b* a3=a-a-a)

s T, (E s {bz =_{;ab]
Mow circle the common factors

18a’h* =(2)-3-3-(a)-(a)-()-(b)
28a°h* =(2)-2-7-(a)-(a)-a-(b)-(b)
GCF =Product of factors
=2-a-a-b-b

=2a°b*

Therefore (GCF of given set of monomials is |2 4282




Answer 9STP.

Consider that the area of a rectangle is 1242 —21x—6
The width is 3x—6
The objective is to find the length of rectangle.

For this express 12y? —21x—6 as product of factors

12x* -21x-6=3-4x-3-Tx-3-2

= 3{4.\‘3 —'?.r—z) [Factor GCF]

Now compare 4y? —7x—2 With ¢ 4 by + ¢

Here ga=4.b==-T7,c==-2

4x* - Tx-2=4x" + mx+nx -2

Mow find two numbers m,n suchthat myp==7and m.p=4.-2=-8§
Since m+n and m-n are negative then one of m or n must be negative but not both

List all the factors of -8 in those choose a factor whose sum is -7

Factor of -8 | Sum of factors

-1-8 T

1--8

-7
-2.4 Z
2.4 -2

The correct factors are 1,-8



Thus 3(4x*—7x-2)=3[4x* -8x+x-2]
=3[4x(x-2)+(x-2)]  [Bydistributive (b+c)a=ba+ca]
=(4x+1)3(x-2)
=(4x+1)(3x-6)

Therefore, area of rectangle = (4x+ 1}{31 -ﬁ}

Given width of rectangle =3y—6
Since area of rectangle A = length - width

(4x+1)(3x—6) =length-(3x—6)

(4x ;3[353;}—& = length _E%:_; [Divide with 3x-6].

4x+1= length [Simplify]

Therefore, length of rectangle is [4x +1

Answer 9VC.

Consider sentence is “expressions with four or more unlike terms can sometimes be factored
by grouping °.
The objective is to check the given sentences is true or false

The given sentence is true.

The distributive property can also be used to factor some polynomials having a fair or more
terms.

This method is called factoring by grouping because pairs of term are graped together and
factored.

The given sentence is true.



Answer 10PT.
Consider the polynomial 25},3 — 4947

The objective is to factor the given polynomial.
253 —49uw? =5.5y% — 497 (Since 5.5=25)
=5232 7.7 (7-7=49)
=(5y)’ -7 (a"-a" =(ab)")
~(52)" (7

The difference of squares property is
a’ -b* =(a+b)(a-b)
=(Sy+7w)(5y-Tw)

[Since a? —b° =(a+b)(a-b)]

Thus,
25y —49w? =(5y+Tw)(5y-Tw)

Therefore the factorization of given polynomial is

(5y+TwW)(5y-Tw)|




Answer 10STP.

Consider that the y-intercept of a line is -1

The objective is to find the equation of a line that has y intercept —1 and is perpendicular to the
graphof 2-2y=-5x.

Let y=mx+c be the required line.

Where c is y-intercept.

m is scope of line,

Since y=mx+c is perpendicularto 2-2y=-5x
Product of these scope is —1.

For this first find the scope of 2-2y=-5x

2=2y==5x
2-2y-2=-5x-2 (Subtract 2 on both sides
=2y ==5x=-2
—iy oox 2 ( Divide with — 2on both sides)
-2 -2 =2
'—Sx+l
o 2
Scope ==
Thus,
m-E=—I
2
moot_2
5 5
2
Thus,
y=Emx+ce
=2 -2 .
=?x+[—1] Scap&z?,y—lntermptcz—l
-2
=y
Y B
Therefore, equation of required line is |y =_?2.r—l .




Answer 10VC.

Consider the sentence is * (b—7)(b+ 7)is the factorization of a difference of squares”.

The objective is to check the given sentence is true or false
Since the difference of squares is
a’-b* =(a+b)(a-b)
(b=T)(b+T7)=(b+T7)(b-T)
Therefore [b -’;‘}(h + ?]is the factorization of a difference of squares p2 _72.
The given sentence is true.

Answer 11E.
Consider the integer 28.

The objective is to find the prime factorization of 28

Use factor tree to find prime factorization.

\
/

28

|
/

2.14 (Because 2.14=28)

2.7 (2-7=14)

All the factors in the last branch of the factor tree are primes.
Thus, the prime factorization of 28is

2:2.7=2%.7

Therefore, the prime factorization of 28is |22 .7|.




Answer 11PT.

Consider the polynomial ;2 — 167+ 64 -
The objective is to find the factors of given polynomial.

1 -161+64=1"-2-8.1+8.8 (Since 16=2-8,8-8=64)
—1-2.8.1+8> (8°=8:8)

The perfect squares property is

(a-b) =a® —2ab+b*

—(1-8)" (a=t,b=8)

Thus,

12 ~161+64=(r-8)

Therefore the factorization of given polynomial is (;_g]z :

Answer 11STP.
The equation is 6|x-2|=18

The objective is to find the values for x to make the given equation true.
6lx-2|=18
6 18 w . '
E[.\:—2| e [Divide with 6 on both sides]
|x-2|=3
Since |_x|=ﬂr implies x=a and x=-a
|x -2| =3 implies

x-2=3and x-2=-3

Now solve each equation completely

x=-2=3
X=2+2=3+2 [Add 2 on both sides]
x=5
x=-2==3
x-2+2=-3+2  [Add 2 on both sides]
x=-]

The values of x are 5_ -1

Therefore, the values of x are |-1,5




Answer 12PT.
Consider the polynomial y2 414 x+ 24 -

The objective is to factor the given polynomial.
Compare x? 41dx+24Wwith 2 L p. o
Here h=14.
=24
X +14x+24 =(x+m)(x+n)
=x? +(m+n)x+mn
Here m+n=14.
mn=24.
Since m+n,mn are positive, then find two values of m,nsuch that
m+n=14.
mn=24. m,nare positive.
Mow list all the factors of

mn = 24 . in those choose a pair whose sum is 4.

Factors of 24 | Sum of factors
1,24 25
2,12 14
3.8 11
4.6 10

The correct factors are 2,12 .
Thus x?+14x+24= [x+ m)(:r: + n}
=(1+2){:x+12) [sz,nzlE]

Check:- To check the proposed solution, multiply the factors using F¢ff, method.
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Answer 13E.
Consider the integer 150

The objective is to find the prime factorization of 15().

Far this use factor Tree.

2-75 (2-75=150)

\
/

5:15 (5-15=75)
3.5 (3-5=15)
All the factors in the last branch of the factor tree are primes.

Thus, the prime factorization of 150is 2.5.3.5
=72.3.52

Therefore, the prime factorization of 150is [».3.52|-

Answer 13PT.
Consider the polynomial 28 m2 +18m.
The objective is to find the factorization of given polynomial.
28m* +18m=2-14m-m+2-9-m (SINC€ 2.14 =28 m-m=m")
=2-m-14m+2m-9

=2m(14m+9) (Factor GC‘F(ESmI,IEm] =2m)

Thus the factorization of 28 m? +18mis 2m{14m +£l] ;




Answer 13STP.
A movie theater charges $ 7.50 for each adult ticket and $4 for each child ticket.
Total number of ticket sold =145
Amount collected for 145 ticket =$790.
Let x number of adult ticket were sold.
Then number of child tickets = total number of tickets — number of adult tickets.
= 245-x-
Amount collected for 145 tickets = §790.
Number of adult tickets .§7.5 plus number of child tickets .§4 = 790,
x(7-5)+(145-x)4 =790
T-5x+145-4—x-4=790

7-5x—4x+580="790 (Simplify)
3-5x+580=790 (Combine like terms )
3-5x+580-580=790-580 (Subtract 580 on both side)
3:.5x=210
s (Divide with3-5 on both side)
3.5 3.5
x =60

Therefore, the number of adult tickets sold is .

Answer 14E.

Consider the integer 301.
The objective is to find the prime factorization of each integer.

For this use factor tree.

\
/

301
7.43 (Because 7.43 =301)

Therefore all factors in the last branch of the factor tree are primes.

Thus, the prime factorization of 301is 7-.43.

Therefore. the prime factorization of [301]is (4.43]




Answer 14PT.

Consider the polynomial g2 —11ab+185b%
The objective is to factor given polynomial.
Compare g2 —11ab+185°With 42 4 v 4 d-
Here c=-115,
d=18h*
a’ =11ba+18b> =(a+n)(a+n)

=a’ +(m+n)a+mn
Here m+n=-115.
mn=18h"
MNow find two functions m+ nsuch that
m+n=-11b,
mn =182, since m+ nis negative, mmn is positive.
Thus both m, nare negative.

List all the negative factors of |gp2in those choose a pair whose sumis —115.

Factors of 1842 | Sum of factors
~1.-184* ~1-184°
-2,-95° -2,-94°
-3.-6h° —3-6b*
~b,~18b ~195b
-2b,-9b ~11b
~3b,—6b -9p




The correct factors are =25,-95 .
a’ ~11ab+18b" =(a+m)(a+n)
=(a+-2b)(a+(-9b))
(m=-2b,n=-9b)
=(a-2b)(a-9b)

Check: To Check the factors use FJI method.

(a-2b)(a-9b)=a ~;+ a ~[—gb)+a ~[—£!})+(—3h}{_9£})
( FOJL Method)

=a* -9ab—2ab+18h*

(Simplify)

=a® -11ab+18b* True

Therefore, the factorization of given polynomial is {a— Zb}(a —91‘:} :




Answer 14STP.

Consider the system of equations 3x+y =38
dx-2y=14
The objective is to solve the given system.
Mow we solve this by substitution method.
3x+y=8 ... (1)
dx=2y=14 ...... (2}
Ix+y=8
3x+y—3x=8-3x [Subtract 3x on both sides]|
y=8-3x
substitute value of y in equation (2)
4x-2y=14
4x-2(8-3x)=14 [Substitute y =8 - 3x]
4x-16+6x=14
10x-16=14
10x-16=14 [Combine like terms)]
10x—16+16=14+16 [Add 16 on both sides]
10x =30
10x 30
10 10
x=3
y=8-3x
=8-3(3)  [putx=3]
=8§-9
= -1

The solution of given system is |x=3, y=-1




Answer 15PT.
Consider the polynomial |z_~4{2 +23x-24.
The objective is to factor the given polynomial.

Compare 12x% +23x-24With 52 L hv g

Here g=12.
b=23,
c=-24

12x%+23x=24=12x> + mx+nx—24
That is find two numbers m,nsuch that

m+n=23and

mn=12--24 .
is negative.
=-288

Thus either mor »nmust be negative but not both
For this list all the factors of

mn = —288in those chose a pair factor whose sum is

m+n=23
Factors of —288 | Sum of factors
-1.288 287
1.—288 -287
-2.144 142
2.-144 -142
-3.96 93
3.-96 -93
—4.72 68




4.-72 -68
~6.48 42
6.—48 -42
-8.36 28
8.-36 -28
-9.32 23
9.-32 -23
~12.24 12
12.-24 <12
~16.18 2
16.-18 -2

The correct factors are =932

12x% +23x-24=12x" + mx +nx-24
=12x" -9x+32x-24 (m=-9,n=32)
=34-xx-3-3-x+8-4x-8-3
=3x(4x-3)+8(4x-3) (Factor GCF)

=(3x+8)(4x-3) (By distributive (b+c)a=ba+ca)

Check: Check the factors by multiplying using F¢fL method.

F o r L
(3x+8)(4x-3)=3xdx+(-3)3x+84x+8(-3)

( FOIL methed)

=12x% =9 x+32x—24 (Simplify)

=12x% +23x-24 True

Therefore the factorization of given polynomial is

(3x+8)(4x-3)|.




Answer 15STP.

The rectangular prism is

dx

Fi x+3

2x-5
From the figure length of prism | =2x-5
Width of prism h=x+3
Height of prism } = 4x
Since the volume of rectangular prism = [ph
Where [ is length of prism.
b is width of prism
h is height of prism.
Volume of rectangular prism = /ph
=(2x-35)(x+3)4x [Put/=2x-5b=x+3h=4x]
=(2x-5)(x-4x+3-4x) [ By distributive (b+c)a=ba+ca
={2.T—5}(4.T1 +12x}
=2x-4x" +2x-12x+(-5)-4x* +(=5)12x  [By FOIL method]
=8x" +34x" - 20x" - 60x [Simplify]
=8x" +4x* —60x

Therefore, volume of prism is (843 4 4x? — 60x]




Answer 16E.
Consider the integer —378.
The objective is to find the prime factorization of —378.

For this use factor tree.

i
/

-378=-1-378

\
/

2-189 (Because 2.189=378)

\
/

3-63 (3-63=189)

|
/

3-21 (3-21=63)
3-7 (3-7=21)
All the factors in the last branch of the factor tree are primes.

Thus the prime factorization of —37gis

=123 33 F = <1:2:3.7

Therefore. the prime factorization of [-378|is |—1.2.3%.7|-




Answer 16PT.

Consider the polynomial 24% _34-18
The objective is to factor of given polynomial.
Compare 2p* —3h—18 WIth g* + hx+¢
Here a=2,b=-3,c=-18
20 —3h—18=2h" + mh+nh—18
Now find two numbers m,nsuch that m+n=-3,m-n=(-18)-2=-36

Since m+ n is negative then either m or n must be negative. For this list all the factors of -36
in those on factor is negative.

In the list of pair of factors of -36 choose a pair whose sum is -3

Factors of -36 | Sum of factors
-1-36 35

1-=36 =35

-2-18 16

2--18 =16

=3-12 9

3--12 -9

-4-9 5

4.-9 -5

—6-6 0

There is no pair of factors, such that 4+ p=<3

Thus the given polynomial cannot be factored using integers.

Therefore, the given polynomial is



Answer 17E.
Consider the set of monomials 35,30.

The objective is to find the GCF of given set of monomials.

Since the G F of two or more monomials is the product of their common factors when each
maonomial is in factored form.

For this first find the prime factorization of 35and 3().
35=5-7 (Since 5.7 =35)
30=2-15 (2-15=30)

=2-3.5 (3-5=15)
Circle the common factors.
35=(5)-7

30=2-3-(5)

Therefore GCF =Product of common prime factors.
=5
Therefore, [GCF|of and 30]is .

Answer 17PT.

Consider the polynomial g3 +15x* -9y
The objective is to factor the given polynomial.
6x' +15x* =9x=3-2-x-x*+3-5-x-x=3-3-x
=3.r[2.r1 +5x—3] (Factor GCF 3x)

Mow factor 242 4+ 5v—3

Compare 2y 4+5x—3 Wi g + by +¢
a=2,b=5 c=-3

2x* +5x=3 2x* +mx+nx-3

Now find two number m, n such that 4+ x=5and mn=-3.2 =-6. since m+ n is positive
and mmn is negative then either m or n must be negative but not both.

Now list all the factor of g = —§ In those one factor is negative,

In those choose a pair of factor whose sum is 5.

Factor of —g | Sum of factors

v/




5
1-—6 -5
-, 1

2-=3 -1

The correct factors are —1, 6.
3x[ 2x7 +5x - 3] =3x[ 2" +mx + nx -3 |
—31[21‘2—I+61_3] (m=-1,n=6.)
=3x[x-2x+-1-x43-2x+-1-3]
=3x[x(2x-1)+3(2x-1)] (Factor the GCF)

=3x[(x+3)(2x-1)] By distributive(b+¢)a = ba +ca

Thus the factorization of give polynomial is 3x|:[x+ 3}{21—1}]

Answer 17STP.

The expression is (x+1)x+(x+1)y
The objective is to express the given expression as product of two factors
The distributive property is a(b+c)=ab+ac and (b+c)a=ba+ca

(x+ i‘]x +(x+ ."]_y =(x+ .r}[x+ y] [E}f distrihulive]

Therefore, |(x+1)x+(x+1)y=(x+1)(x+y)




Answer 18E.

Consider the set of integers are 12,18,40 .
The objective is to find the (GCF of given set of integers.

Since the (GCf of two or more integers is the product of the prime factors common to the
integers.

For this first find prime factorization of given integers
12=2-6 (Since 2.6=12)
=2-2-3 (2-3=6)
18=2.9 (2-9=18)
40=2-20 (2-20=40)
=2-.2-10 (2-10=20)
=2-2-2-5 (2:5=10)
Now circle the common factors
12=(2)-2-3
18=(2)-3-3
40=(2)-2-2-5
GCF =Product of common prime factors.
=2
Therefore of given set of integers is _




Answer 18PT.
Consider the polynomial 64p* —-63p+16
The objective is to factor the given polynomial.
Compare 64p° —63p+16 With agp® +6p +¢
Here a=64,b=-63,c=16
64p" —63p+16=64p" +mp+np+16
=64p° +(m+n)p+16
Here m+n=-63 and mn=64-16=1024
Since m+n 15 negative and mmn is positive, then both m,»n are negative.

List all the factors of 1024 in those choose a pair whose sum is -63

Factors of 1024 | Sum of factors
-1--1024 -1025
-2--512 =514
—4.-256 -260
-8--128 -134
—-16--64 -80
-32.-32 -64

There exists no pair of factors whose sum is -63.
Thus 64p® —63p+16is not factored.

Therefore, the given polynomial is |Prime



Answer 18STP.

Consider that the product of two consecutive odd integers is 195.
The objective is to find the integers.
Since the general form of on odd integer is 2x 41
The consecutive odd integers are 2x+1,2x+3
Given that the product of consecutive odd integers is 195.
(2x+1)(2x+3)=195
2x-2x+2x-3+1.2x+1-3=195 [ By FOIL method]
dx® +6x+2x+3=195
4y 8x+3=195 [Combine like terms]
4x* +8x+3-195=195-195 [Subtract 195 on both sides]
4x* +8x-192=0

Now factor 452 +8x—192

Compare 4x* +8x—192 With gx* + by +¢
a=4,b=8,c=-195
4x* +8x-192 =4x* + mx+nx—192
=4x" +(m+n)x =192
Now find two numbers m, nsuch that m4+p=8 and mpn=4.-192 = =768
Since m+ n is positive and mn is negative then one of m or n must be negative but not both.
The suitable factors are 32,-24
4x* +8x—192 =4x" +32x—24x-192
=4x(x+8)-24(x+8) [Factor the GCF|
=(4x-24)(x+8) [B}r distributive (b+ c}a:ba+m]
4x* +8x-192=0
(4x-24)(x+8)=0
4(x-6)(x+8)=0



The zero product property is if gh=0 then g=0 or b =0 or both
x=6=0o0rx+8=0
x=6=0
x=6+6=0+6 [Addﬁun both sidf:s]
x=6
x+8=0
x+8-8=0-8 [Subtract 8 on both sides]
r=-8
Therefore, y=6orx=-8
For x=¢6.the odd integers are
=2x+1, or =2x+3
=2(6)+Lor =2(6)+3 [x=6]
=13, or =15
For y=-8.the odd integers are
=2x+1, or =2x+3
=2(-8)+lor =2(-8)+3 [x=-8]
=-135, or =—13

Therefore, the odd integers are (13,15 0or -15,-13




Answer 19E.

Consider the set of monomials 12 gp,44%h" -

The objective is to find the GCF of given set of monomials.

Since the GCF of two or more monomials is the product of their common factors when each
monomial is in factored form.

For this first find the factorization of each monomial
|12ab=2-6ab (Because 2.6=12)
=2.2:3ab (2-3=6)
=2-2-3-a-b
44°h* =2-24°* (Since 2.2=4)
=2.2.q-q-B° (Since z2 _ 4. 4)
=2.2.a-a-b-b (b =b-b)

Now circle the common factors

12ab=(2)-(2)-3:(a)-(b)
408 =(2)(2)-a-(a)-(b)-
GCF =Product of common factors
=2-2-a-b
= 4 ab (Simplify)

Therefore. |G¢F)| of given set of monomials is (4 ab|.




Answer 19PT.

Consider the polynomial 24% 4+ 4 —1

The objective is to factor of given polynomial.

Compare 24% +d —1 WIth gx* + bx+¢

Here a=2b=1,c=-1

2d* +d —1=2d* + md +nd -1

MNow find two numbers m,nsuchthat m+n=1lm-n=2--1==-2

Since m+ n is positive and mmn is negative then either m or n negative but not both.

List all the pair of factors of jy.p = =2, in those choose a pair whose sum is 1.

v4

Sum of factors

Factors of -2

1.2 1

1.=2 -1

The correct factors are —1,2

2d* +d =1=2d" +md +nd -1
=2d*+2d-d-1  [m=2n=-1]
=2-d-d+2-d+(-1)-d+(-1)
=2d(d +1)+-1(d +1)[Factor the GCF]

=(2d-1)(d+1)  [ByDistributive (b+c)a=ba+ca|

Check: To check the factor, multiply the factors using FOIL method

(2d-1)(d +1)=2d-d +2d-1+(-1)d +(=1)-1 [FOIL Method]
=2d* +2d -d -1 [Simplify]
=2d*+d-1 Tre

Therefore, the factorization of given polynomial is |(2d —1)(d +1)




Answer 19STP.
Consider the equation 252 4 5x—-12=0
The objective is to find the solution set of given equation by factoring.
For this first factor 2,2 45y —12
Now compare 2y* +5x—12 With gx? + hx+c
Here d=2,b=5,c=-12
2% +5x-12=2x" +mx+nx—12
=2x" +(m+n)x-12
MNow find two numbers m,»n suchthat mep=5and m-p=2--12=-24
Since m+ n is positive and mmn is negative then one of m or n must be negative but not both

List all the factors of -24 in those choose a pair whose sum is 35

Factor of -24 | Sum of factors

—1.24 23
1.-24 -23
212 10

2--12 0
-3.8 4]
3.-8 5
4.6 2
4-—6 -2

The correct factors are =38



2 +5x-12=2x"+mx+nx—-12

=2x"-3x+8x-12 [m=-3,n=3]

= x[lr—3}+ 4{21—3) [Fa-:tnr the GCF]

=(x+4)(2x-3) [ By distributive (b+c)a=ba+ca
25 +5x-12=0

(x+4)(2x-3)=0
The zero product property isif gh=0 then g=0 or b=0 or both

x+4=00r2x-3=0
Now solve
x+4=0
x+4-4=0-4 [Subtract 4 on both sides |
x=—4
2x-3=0
2x-3+3=0+3 [Add 3 on both sides]
x=3
%?:% [ Divide with 2 on both sides|
it

The solution set is {-4%}



Check:

To check the proposed solution set substitute each solution in the given equation and verify.

2x* +5x-12=0
2(-4)" +5(-4)-12=0 [Put x = 4]
32-20-12=0 [Simplify]
32-32=0
0=0 True
2x 1 4+5x-12=0
2
Z[EJ +5[§]-|2=ﬂ {Putx=i:|
2 2 2
z-z-ﬁ;--m:n [Simplify]
3+E-1z=n
2 2
9+|5—24:G
2
0=0 True

Therefore, the solution set of given equation is {-4,_,3}




Answer 20E.

Consider the set of monomials 16 mre, 30 m’r-

The objective is to find the GCF of given set of monomials.

Since the GCF of two or more monomials is the product of their common factors when each
monomial is in factored form.

For this first find the factorization of each monomial.
16mrt =2-Bmrt [Z-Ezlﬁ]
=2-2-4.-mrt (8=24)
=2:2:2.2-mrt (4=2-2)
=2-2-2-2-m-r-t

30m°r =2.15m*r (Because 30=2.15)
=2-3-5m% (3-5=15)
=2-3-5-m-m-r (m2=m-m]

Now circle the common factors
|6mr!=(2)~2-2r2v{m)~{r]vi
30m*r=(2)-3-5-(m)-m-(r)

GCF =Product of common factors

=2-mr

= 2mr

Thus, GCF of given set of monomials is |2 mr|.




Answer 20PT.
Consider the polynomial 16428 —45gh%-

The objective is to factor the given polynomial.

For this first find the GCF of 36a°b,45ab* -
Since the GCF is the product of common factors which are in both factorizations.
36a’h’ =2-18-a’h (2:18=36)
=2.2.9.4°%° (2-9=18)
=2.2.3.3.4%° (3-3=9)
=7.2.3.3.q-ab° (.:ra:c:rz}
=2.2.3-3-a-a-b-b-b
(6*=b-b-b)
45ab* =5.9ab* (5-9=45)
=5.3.3ab" (3:3=9)
5.3 % g di- bbb [bd=b~b-b-b)
Circle the common factors
36a°b? =2-2-(3)-(3)-(a)-a-(b)-(b)-(b)
45ab" =(3)-(3)-5-(a)-b-(b)-(b)-(b)
GCF =3-3-a-b-b-b

=9ab’

36a’h’ —45ab* -9.4.0.a-b° -b-9.5.a-b°-b
=9ab’-a-9ab’-5h
=9ab’(4a-5b) (Factor GCF)

Thus the factorization of given polynomial is |9 gh° {4&—53)} .




Answer 20STP.

Consider the polynomial number 242 4+ 7y +3
The objective is to factor the given polynomial.
Compare 2x? 4+ 7x+3With g 4 hy+c
There g=2.b=7,c=3.
2 +Tx43=2x" + mx+nx+3
=2x" +(m+n)x+3

Now find two numbers m,n suchthat m+n=7,mn=32=6. Since m+n and mn are
positive, then both m.,n are positive.

List all the factors of jyn =6 in those choose a pair whose sum is 7.

v/

Sum of factor

Factor of &

1-6 7

2-3 3

The correct factors are 1, 6

2x* + Tx+3=2x"+mx+nx+3

=2x"+x+6x+3 (m=1n=6)
=_r[2x+l]+3(2x+l] {fa::tmGCF:I
=(x+3)(2x+1) (By disttributive (b +c)a = ba + ca)

Check,

To check the factorizations multiply the factors using FOIL Method.

F O 1 L
(x+3)(2x+1)=x-2x+x-1+3-2x+3-1  (FOILMethod)
=2x" +x+6x+3 (Combine like terms)
=2x" +7x+3 True

Therefore, the factorization of given polynomial is (x +3){2x+ l}




Answer 21E.

Consider the set of monomials gﬂ”{gjnpi

The objective is to find the GCF of given set of monomials.

Since the (G F of two or more monomials is the product of their common factors when each
maonomial is in factored form.

For this first find the factorization of each monomial.
20n% =2-10n% (Because 2.10=20)
=2.2.52% (2:5=10)
=2.2:5:-nn H2=n~n)

25np® =5-5np° (25=5-5)
=55n-p-pppp

(P =p-p-p-pp)

MNow circle the common factors

20n* =2-2-(5)-(n)-n

25np” =5-(5)-(n)-p-p-p-p-p
GCF =Product of common factors

=5n
=5n

Thus, G F of given set of monomials is |5n|.




Answer 21PT.

Consider the polynomial

36m’ +60mn+250° =6-6m° +2-5:-6-m-n+5-5n°
=6'm* +2-5:6-m-n+5n
=(6m) +2-5-6-m-n+(5n) " -b" =(ab)" |
= {6»1}1 + 2-[6m}{5n}+(511}1

Clearly it is a perfect square trinomial.

Since the first term is perfect square (f,m)z

Last term is perfect square

middle term is twice the product of first and last terms 2.6m-5Sn

Since (a:;:+af:v]2 =a’ +2ab+b’

36m° +60mn +250° = (6m)’ +2-(6m)-(5n)+(5n)’
=(6m+5n)’

Therefore, the factorization of given polynomial is (ﬁm+ 5,_;)1




Answer 21STP.

Consider that the length and width of an advertisement in the local newspaper has to be
increase by the same amount in order to double its area.

The original advertisement has a length of & centimeters and a width of 4 centimeters.
(a)
Length of original advertisement =§ cm

Width of original advertisement =4 e¢m

6+2x

X 6 cm &

4 cm 4+

X

Let x cm be the amount to be increased to double the are.

Length of enlarged advertisement =(6+2x) cm
Width of enlarged advertisement =(4+2x) cm

Area of original advertisement = 2 x length x width

=6x4
=24

Area of enlarged advertisement = 2x Area of original advertisment

=2x24
=48

That is area of enlarged advertisement [6+ 2.‘:][44— 2_:}: 48

(642x)(4+2x)=48
6-446-2x+2x-4+2x-2x =48 [By FOIL method]

24+12x +8x+4x" = 48

4x" +20x+24 = 48

4x* +20x+24-48=48—48 [Subtract 48 on both sides]
4x* +20x-24=0

Therefore, the equation represents to area of enlarged advertisement is (42 +20x=24=10




(b)
Area of enlarged advertisement is
4x* +20x-24=0
4x* +24x-4x-24=0
4x(x+6)-4(x+6)=0 [ Factor GCF]
(x+6)(4x-4)=0 [B}f distributive (h+c¢)a= ba+c:a:|

4[x—l]{x+6:}:ﬂ
The zero product property isif gh=0 then =0 or b= or both
x—1=0orx+6=0
x—1=0
x=141=04+1 [Add 1 on both sides]
x=1
x+6=0
x+6-6=0-6 [Subtract 6 on both sides]
x=-6
x=lorx=-1
Since length always positive, so consider y =1

The new dimensions of advertisement is length =6+ 2x

=6+2(1)  [x=1]

=8
Width =442y
= 4+2{i)
=6
The new dimensions of advertisement is length =8 cm
width =6 cm

(c)

New area of advertisement

= Area of enlarged Advertisement — Area of original advertisement
=48-24

=24

Therefore, new area of advertisement is |24 square centimeters




Answer 22E.

Consider the set of monomials g ﬁfﬁ}szl.

The objective is to find the GCF of GCF of given set of monomials.

Since the (GCF of two or more monomials is the product of their common factors when each
monomial is in factored form.

For this first find the factorization of each monomial.
60x*y* =2-30x%y* (60=2-30)

=2.2-15x%y* (30=2-15)

=2.2.3.5x%* (15=3.5)

=2.2.3.5.a-x- )" [.r~x=.r2)
=2.2.3:-5-x-x-y-¥

(»=yy)

35xz =5.7x2% (35=5-7)

Now circle the common factors.

60x%y* =2-2-3-(5)-(x)-x-y-y
35xz° =[5)-?-[r}-z-z-z

GCF =Product of common factors

=5x
=3X

Thus, the GCF of given set of monomials is |5 x]|.




Answer 22PT.

Consider the polynomial 42 _ 4.
The objective is to factor the given polynomial.

The difference of square property is
a’-b* =(a+b)(a-b)

g —-4=g%-2.2 (Since 2.2-4)
=gt -2% {x~x=x2}
:(a+2}{a-2] (Here a=a,b=2)

Thus, g®-4-= (a+2)(a-2)

Therefore, the factorization of given polynomial is {a+ 2}{a— 2) .

Answer 22STP.

Consider that the area of rectangular plot of land is (6:.-1 +7e— 3]5q. miles.

(a)

The objective is to find the algebraic expression for length and width

For this factor area = ge? +7¢-3

=6¢’ +9c—2c¢-3
=3c(2c+3)-1(2c+3) [Factor the GCF]
=(3c-1)(2c+3) | By distributive (b+c)a=ba+ca|

The algebraic expression for length and width is |(3c—1)(2c+1)




(D)
Given area of rectangle =21 sQuare miles
Thus, gc* +7¢-3=21
6¢’+7¢-3-21=21-21  [Subtract 21 on both sides]

6c’ +Tc—24=10
6c® +16c—9¢—24=0
2¢(3c+8)-3(3c+8)=0 [Factor GCF]
(2¢-3)(3c¢+8)=0 [ By distributive (b+c)a=ba+ca|

The zero product property is of gh=0 then g=0orbh=0 or both
2e=3=00r3c+8=0

2¢-3=0
2¢-3+3=0+3 [Add 3 on both sides]
2e=3
% =% [ Divide with 2 on both sides]
3
c==
2
2..?_€ =% [ Divide with 2 on both sides]
3
c==
2
-3
c=—
3

Since c is length it is always positive.

So consider the positive values for c.

cC=—

2

Therefore, the value of ¢ is
2



(c)

Here the objective is to find the length and widths from (a)
Area =(3c-1)(2c+3)

length =2¢+3

width =3¢—1

from (b)

=2
2

Length =2c43

- z[%}rs [Putc=%}

=E+3
2

[

=3+3
=bH
Width =3¢—1

Sl

Il
Ll

I ]
WD | N
|
[

H |

k3| =

Length = 6 miles
Therefare,

Width =% miles




Answer 23E.
Consider the polynomial 13x+26y .

The objective is to factor the given polynomial,

To factor 13x+ 26y . first find GCF of 13x,26 yand then write 13x,26 yas product of GCF
and use distributive to factor GCF .

13x=13-x

26y=2-13y (26:2-13}

=2-13-y
Now circle the common factors in 13x,26 y

13x=(13)-x

26y = 2-(13)-}*

GCF =Froduct of common factors

=13
Therefore,

13x+26y=13-x+2:13-y
=13.x+13:2y

=13(x+2y) (By distributive a(b+c)=ab+ac)

Therefore, the factorization of 13x+26 yis ]3(.1:+ Ey] .

Answer 23PT.

Consider the polynomial 4my —20m+3py—15p
The objective is the factor given polynomial

For this first group the terms having common factors and then factor the GCF. After use
distributive property to factor completely

4imy —20m+3py—15p =(4my —20m)+(3py—-15)
={:4.m-.y_f..q..m].,.(3.;;._},_3.5.;)]
=4m(y-5)+3p(y-5) [Factor GCF|
=(4m+3)(y-5) [EI},f Distributive (b+ c}a=ba+ca]

Therefore, the factorization of given polynomial is {4m+3}(y—5}




Answer 23STP.

Consider that, Madison is building a fenced, rectangular dog pen.
The width of the pen will be 3 yards less than the length.
Total area enclosed is 28 square yards.
(a)
Let L represents length of the pen.
Width of pen = 3 yards less than the length
= length -3
=L-3
Area of rectangular pen = length - width
= L(L—B}
Given area of pen = 28

L(L-3)=28

Therefore, equation showing area of the pen in terms of lengths L(L—3) =28

(b)
From (a)
L(L-3)=28
L-L-3-L=28 [Ev'r].,»r distributive property a(b +c¢) = ab +a¢:':|
[}-3L=28
[}-3L-28=28-28 [Subtract 28 on both sides]
L(L-3)=28
L-L-3.L=28 [E].,»r distributive property a(b +¢) = ab +a¢‘::|
[}-3L=28
[’ -3L-28=28-28 [Subtract 28 on both sides]|
The zero product property is if gh=0 then g=0 gr b = (or both
L-7=00rL+4=0
L-7=0
L+7-T=0+7 [Add 7 on both sides|
L=7
L+4=0
L+4-4=0-4 [Subtract 4 on both sides|
L=-4
The solution setis {7,-4}

Since length always positive, consider f =7

Therefore, length of pen [7 yards]



(c)
The objective is to find the number of yards of fencing that will heed to enclose the pen
completely

For this find perimeter of pen

Length ofpen [ =7

Width of pen =J -3
=7-3
=4

Perimeter of rectangular pen = 1[! +b}
=2(7+4) [I=7.b=4]

=2(11)

=22

Therefore, to enclose the pen completely it requires |22 yards| of fencing.




Answer 24E.

Consider the polynomial 24 #2b% — 18 ab
The objective is to factor the given polynomial.

To factor 24 4%p% —18ab . firstfind GCF of 244°p,18aband write 24 4%, 18ab as product
of GCF .

Then use distributive property to factor.
24a’p? =2-124%0* (24=2-12)
=2.2-6a’h" (2-6=12)
=2.2.2.3.a°%* (6=2'3)
=2.2.2.3.g-ab® (a3=a-a)
=2:2.2:3-a-a-b-b (b°=b-b)
18ab=2-9ab (18=2-9)
=2-3-3.gb (9=3-3)
Now circle the common factors in 2452;;{] Rah-
24a°b* =(2)-2-2-(3)-(a)-a-(a)-b
18ab=(2)-3-(3)-(a)-(b)
GCF =Product of common factors

=2.3:a.h
=hHab

244°p* -18ab=2.2-2-3-a-a-b-h-2-3-3-a-b
=6ab-4ab-6ab-3 (Product of GCF)
=6ab-4ab+(-1)-6ab-3

=6ab-4ab+6ab-(-1)-3

= 6ab| 4ab+(~1)3] (By distributive a(b+c)=ab+ac)

= 6&&(43;’)- 3]

Therefore thus, the factorization of given polynomial is 6ab(4ab —3] :




Answer 24PT.

Consider the polynomial 5425+ 54 —10a
The objective is to factor the given polynomial.
15a°b+5a" ~10a =(15a’b+5a" )-10a
=(3-5-a’h+54*)-10a (3-5=15)
=5a*(3b+1)-10a (Factor GCF54° )
=54 (3b+1)-2-5a (2:5=10)
=5-a-a(3b+1)-2-5a (a*=a-a)
=5a[ a(3b+1)-2] (Factor GCF 5a)

Thus the factorization of given polynomial is 5a[a[3b+1}—2:|

Answer 25E.

Consider the polynomial 26 ab +18ac+32 a* -
The objective is to factor the given polynomial.

To factor, 26ab+18ac+324%. find GCF of gﬁag—,‘[ga&;ga? and write each term as
product of GCF .

26ab=2-13-a-b (26=2-13)
18ac=2-9-a-c (18=2.9)
=2-3-3.g-¢ (9=3-3)

324 =2-16-a* (2:16=32)
=2.2-8-a-a (16=2-8)
=5, 9.99
(8=2.2.2)

Now circle the common factors
26ab=(2)-13-(a)-b

18ac =(2)-3-3-(a)-c

324" =(2)-2-2-2-2-(a)-a

GCF =Product of common factors



=iz

26ab+18ac+32a* =2-13-ab+2-3-3-a-¢+2-2.2.2.2-a-a
=2a-13b+ Za(gc']+2a-lﬁa

=2a[l3b+9c+164]

(Factor GCF)

Thus the factorization of given polynomial is |2a(134 +9c+|6a} :

Answer 25PT.
The equation is 6y* -5y —6
The objective is to find given polynomial
Compare 6y* —S5y—6 With g2 4 hx+¢
Here ga=6,b=-5,c=-6
6y —5y—6=6y" +mx+nx-6
Mow find two numbers m,n such that pm4p=6=-5and m-n=g-c=6-—6=-36
Since m+n,mn are negative then either m or n must be negative but not both

For this list all the factors of -36 in those choose a pair whose sum is -5

Factor of -36 | Sum of factors
—1-36 35
1--36 -35
—2.18 16
2--18 -16
-3-13 10
3--13 -10
4 |
5
4.-9 ]
&-—6 0

The correct factors are 4,-9



6y =5y—6=6)"+my+ny-6
=6)" -9y +4y-6 [m=4,n=-9]
=2-3.y-y=3-3y+2-2y-2.3
=3y(2y-3)+2(2y-3) [ Factors GCF|

|B‘_‘,-' distributive 1

=(3y+2)(2y-3) (b+c)a=ba+ca

Check:

To check the factorization, product the factors using FOIL method

(3y+2)(2y-3)=3y-2y+3y-(-3)+2(2y)+2-(-3)[FOIL method|
=6y —9p+4y—6 [Simplify]
=6y =5v—-6 True

Therefore, the factorization of given polynomial is {3y+ 2}(2}*—3)

Answer 26E.

Consider the polynomial 42 —dac+ab-4be
The objective is to factor the given polynomial.
a* —4ac+ab—4bc=(a2 —4ac}+{ab—4bc]
(Group terms with common factors)
:(a-a—4-a-c]+(a-b—4-b-c]

= a[a-4c]+h[a—4c]

(Factor the GCF)

={ﬂr+b)(a—4c)

(By distributive (b+c¢)a=ba+ca)

Therefore the factorization of given polynomial is {a +b}(a—4c] .




Answer 26PT.
Consider the polynomial 44% —100¢*

The objective is to factor the given polynomial

4s% 1007 =2-25* —1007° [2:2=4]
=2%6"=10-10-/*  [10-10=100]
=(2s)' -107¢* (10 =10-10]

=(2s) -(10¢)’ @b = (ab)" |

The difference of squares property is a® —b* =(a+b)(a-b)

=(2s5+10r)(2s -10¢) [ Difference of squares property|
=(25+2-51)(2-5-2-51)
=2(s+51)2(s-51) [Factor of GCF]

=4(s+5t)(s—51)

Therefore, the factorization of given polynomial is 4(s+51}(s—51)

Answer 27E.
Consider the polynomial 4rs+12 ps+2mr+6mp
The objective is to factor the given polynomial.
Since the polynomial has 4 terms, to factor it first group the terms having common factors.
And then use distributive property

4rs+12 ps+2mr +6mp

=(4rs+12 ps)+(2mr+6mp)
=(4-r-s+4-3-p-s)+(2-m-r+2:3-m- p)
:4_5-(,-+3p}+2m{;--3p) (Factor the GCF)
=(4,~;+2m}{r +3 p) (By distributive (b+c)a=ba+ca)

=2(2s+m)(r+3p) (Take 2as common factor)

Therefore the factorization of given polynomial is 2(25+m][r +3p] .




Answer 27PT.

Consider the polynomial % _4x* _ 9y 4+ 36
The objective is to factor the given polynomial
For this first group the terms having common factors

And then factor of GCF in each group. After that
Use distributive property (b+c)a=ba+ca
X —dx* —9x+36= (.r" —4x2)+ (-9x+36) [ Group the terms]
=(:.:crx2 —4~x3)+[—9~x+[—9][—4]]
=x*(x-4)+(-9)[x-4] [Factor the GCF|
= (xz —9){:—4] [By distributive property]

Therefore, the factorization of given polynomial is (:_:c2 -9}(;:-4}

Answer 28E.

Consider the polynomial 24am—-9an+40bm—15bn .

The objective is to factor the given polynomial.

Since the polynomial has 4terms, group the terms have common factors and then use
distributive property to factor the given polynomial.

2dam—-9an+40bm —15bn
=[24am—9an}+{4ﬂhm-lﬁbn]

:(3-8-am—3-3-a-n}+{5r8-b-m—5-3-.-5-17)
=3H[Em—3n)+5h[8m-3n} (Factor the GCF)

=(3a+5b)(8m—3n) (By distributive (b+c)a=(ba+ca))

The factorization of given polynomial is {Ba +5b][8m—3n} i




Answer 29E.

Consider the equation
x{l:r -5} =0
The objective is to find the solution set of given equation.
x(lx -5} =0
The zero product property is of
ab = 0then
a=0or
b = Qor both
x(i_x -5} =0
x=10
Or, 2x-5=0 (By zero product property)
Now solve each equation separately.
x=0.
2x=5=0

2x=5+5=0+5 (Add s5o0n both sides)

2x=3
2X _ 3 (Divide with 2 0n both sides)
2 2
5
xX=—=
2

The solution set is {ﬂ,%}.

Check: To check the proposed solution set substitute each solution in the given equation.
Given equation is

x(2x-5)=0
0(2(0)-5)=0 (Put x=0)
0(-5)=0

0=0 True

Far, ,1‘=E_.
2

x(lx-i}:ﬂ'

5 5 5
2] gl 2 =5 [wo (Pt g
2[2[2] 5] 0 (Put x 2]

2(5-5)=0 (smpify)

=0 True

The solution set of given equation is {D,E} .




Answer 30E.

Consider the equation

[3n+8}{2n-ﬁ]=ﬂ

The objective is to find the solution set of given equation.
(3n+8)(2n-6)=0
The zero product property is if

ab =0then

a=Qor

b = Qor both

In+8=00r

2n-6=0 (By zero product property)

Now solve each equation completely.
In+8=0

3n+8-8=0-8 (Subtract gon both sides)
In=-8

3—" = _?8 (Divide with 3on both sides)

3

-
3

2n-6=0

b

2n-6+6=0+6 (Add gon both sides)

2n=6
2_; =E (Divide with 2 on both sides)
n=3

The solution set is {_?3,3}.

Check: To check the proposed solution set substitute each solution in the given equation.

Given equation is



(-8+8) 32-6) =0 (smpity)

u[%-a}:n

0=0 True

For =3,

(3n+8)(2n-6)=0
(3(3)+8)(2(3)-6)=0 (Put p=3)
(9+8)(6-6)=0 (Simplify)
7(0)=0

0=0 True

The solution set of given equation is {—,3 ,




Answer 30PT.
Consider the equation (4x-3)(3x+2)=0
The objective is to find the solution set of given equation.
The zero product property is of gh=( then g=0 or b=0 or both.
(4x—3)(3x+2)=0

4x-3=0o0r3x+2=0 [By zero product property|
Now solve each equation separately.
4x-3=0
4x-3+3=0+3 [Add 3 on both sides]
4x=3
% 2 [ Divide with 4 on both sides|
4 4
3
x==
4
3Ix+2=0
3x+2-2=0-2 [Subtract 2 on both sides)
Ix=-2
=2 . . :
3% = [ Divide with 3 on both sides]
=2
x=—
3
The solution set is {-Ei
33

Check: To check the proposed solution set. Substitute each solution in the given equation.

Given equation is (4x—3)(3x+2)=0

{4[_3_2] _3}[3[_?2}+ 2} =10 [Put xX= _?2}
[%5-3]{-14, 2)=0 [Simplify]
= _3]=
( ’ 32;1 True
(4x-3)(3x+2)=0

GPPEe e
{3-3][%+2: =0 [Simplify]
n(3+zw=u
4

0=0 True

Therefore, the solution set of given equation is {_?2,%}




Answer 31E.

Consider the equation
4x =-Tx
The objective is to find the solution set of given equation.
4xt=-Tx
4x2 +Tx==Tx+7x (Add 7xon both sides)
4x*+7x=0
4-x-x+7-x=0 [-*-‘2 = -1“-1‘)
x(4x+?]=ﬂ (Factor GCF(4x1,?x)=.r]|
The zero product property is of
ab = 0then
a=(or
b =0or both.
x=0
Or, 4x+7 =0 (By zero product property)
Now solve each equation completely.
4x+7=0

4x+7-7=0-7 (Subtract 7on both sides)

4x=-7
4x = = (Divide with 4 on each side)
4 4
i |
X=—
4

The solution set is {{1,-??}.

Check - To check the proposed solution set substitute each solution in the given equation.

Given equation is



4x =-7x
40% =-7(0) (Put x=0)

0=0 True

For y= —1__

4x* =-7x

2
4[ﬂ] _ _?[i] (Put x=_1)
4 4 4

49 49
—_— = —— (SImpli
= (Smeiy)

E =£ True

4 4

The solution set of given equation is {ﬂ,_—?} .

Answer 31PT.

Consider the equation 8¢ +72s=0
The objective is to find the solution set of given equation.

185" +725 =0
18-5-5+18-45=0  [Since 18-4=72]
185-5+18s-4=0
18s[s+4]=0 [Take GCF [1833,?25)= 185 as factnr]

The zero product property is of gh=0 then g=0or b =0 or both.
18s(s+4)=0
&8s =0o0rs+4=0 [13].r zero product prupf:rty]

Now solve each equation separately.

18 =0
18s 0
18 18
s=0
s+4=0
s+4-4=0-4 [Subtract 4 on both sides]
§=—4
The solution set is {{},-4}

[ Divide with 18 on both sides]



Check: To check the proposed solution set. Substitute each solution in the given equation.

Given equationis 8¢ + 725 =0

18(0)" +72(0)=0 [Puts=0]
0+0=0
0=0 True
185 + 725 =0
18(~4)" +72(-4)=0 [Put s = —4]
18-16-72-4=0 [Simplify]
288-288=0
0=0 True

Therefore, the solution set of given equation is |{0,—4}




Answer 32E.

Consider the trinomial Pz +Ty+12

The objective is to factor the given trinomial.
Compare y? 47 p412With 32 L pey e
Here p=17.

c=12

Now _}r1+?y+12:[y+m)(y+n}

- _]32 +[m+n)y+mn

Mow find two numbers m,nsuch that
m+n="7and

mn=12

Since m+nand mnare positive then m, nmust be positive
To find m,nlist all the factors of

mn =12. in those choose a pair whose sum is 7.

Factors of 12 | Sum of factors

112 13
2,6 8
3.4 7

The correct factors are 3,4.

_}:1+T_];+|2=(_}:+m)(y+n}

:{_}=+3][y+4} [m=3+n=4)

Check: To check the factors, multiply the factors using FQJL Method.
(_}r+3][_}r+4}: }=-;+y-g+i-y+3-jr

( FOIL method)

= y? +4 y+3 y+12(Simplify)

=2 +7y+12 True

(Combine like terms)




Therefore, the factors of given trinomial is |(y+3)(y+4)|

Answer 32PT.
Consider the equation

4x* =36

The objective is to find the solution set of given equation

4x* =36
2
4x" _ 36 Divide with 40n both sides)
4 4
=9

The square root property is if

n =0,
then

— x= iﬁ (By square root property)
x=13

V9 =3
The solution setis {-3,3}.

Check:- To check the proposed solution set substitute each equation in the given equation.
Given equation is

4x* =36

4(-3)° =36 (Put x=-3)

4.9=36

36=736 True

4x* =36

4.3% =36 (Put x=3)

4.9 =36 (Simplify)

36=136 True

The solution set of given equation is ({-3,3}/.




Answer 33E.

Consider the trinomial 2 -9y —136.
The objective is to find the factorization of given trinomial.
Compare x? —9y—36With 42 4 pr4c-

b=-9,

c=-36

X —9x-36=(x+m)(x+n)

= xz{m+u)x+mﬂ

Here m+n=-9,

mn = =36

m+n,mn are negative, then either mor nnegative but not both.
For this list all the pair of factors of

mn = =36 in those one factor is negative choose a pair whose sum is —9.

Factors of _36 Sum of factors
1.-36 -35

~1.36 35

~2.18 16

2.-18 -16

-3.12 9

3.-12 -9

49 5

4.-9 -5




6.6 ‘n ‘

The correct factors are 3,—-12.
¥2 —9x—36=(x+m}{x+ﬂ}
= (::r +3}[x— 12:] {m =3.n= —IE}

Check: To check the factors multiply the factors using F¢JI method.

F o} f L
(x+3)(x=12)=x-x+(-12) x+3 x+3-(-12)
( FOIL Method)
=x"—12x+3x-36
(Simplify)

=x? -9x-36 True

Therefore the factorization of given trinomial is {.r +3)(x—12] .




Answer 33PT.

Consider the equation 2 L 25 =10

The objective is to find the solution set of given equation.

r+25=10¢
* +25-106 =107 =101 [Subtract 107 on both sides]
=100 +25=0
£ -2.5.145.5=0 [Since 2-5=10]

1#-2.51+5 =0
The perfect squares property is (a—b}z =a*=2ab+ b
1?=2-51+5 =0
{r-S}z =0 By perfect square property
The zero product property is of gh=0 then g=0 or b=0 or both.
(1-5)" =0
(¢-5)(1-5)=0
t=5=0o0rt=5=0
Now solve each equation separately.
t=5=0
=5+5=04+5 [Add 5 on both sides]
i=35
The solution setis {5}

Check: To check the proposed solution set substitute each solution in the given equation.
Given equation is
1 +25=10¢
(5) +25=10(5)  [Putr=5]
25+25=50
50=50 True

Therefore, the solution set of given equation is |{5}

Answer 34E.
Consider the trinomial p2 +5h—6.

The objective is to factor the given trinomial.

Compare p2 +5p—gWith 2 ¢ v 10



Here g=35.and
c=-06
b® +5b—6=(b+m)(b+n)
=p* +(m +H)h+ mn
Here m+n=35,
mn = -6
Since m+ nis positive and mmn is negative, then one of mor nrmust be negative but not both.
MNow list all the factors of

mn = -6, in those choose a pair whose sumis §.

Factor of —g | Sum of factors
-1.6 5

l.—6 =

-2.3 1

2.-3 -1

The correct factors are -1,6.
Thus, b*+5b—6=(b+m)(b+n)
:{b—l){i’?+ﬁ} {m:—l,nzﬁ)

Check: To check the factors multiply the factors using fF/L method

(b=1)(b+6) =b-g+6~fh}+{—‘rl]ab+(jl}~6

| FOff, method)
=b% +6b—-bh-6 (Simplify)

=p? +5h-6 True

Therefore, the factorization of given trinomial is {b—l){b+ﬁ] .




Answer 34PT.
Given equation is 42 _94—-52 =10
The objective is to find the solution set of given equation.
For this first factor 42 _945-52
compare 4% _9g5-52 With 42 4 ba+e¢
Here g==9,¢c=-52
a —9a-352 =[a+m][a+n}
=a +(m+n)a+mn
Here m+n=-9. mn=-52

Now find two numbers m,n such that m+n = -9, mn = -52 both are negative then one of m.
n must be negative but not both.

For this list all the pair of factors of -52 in those choose a pair whose sum is -9

Factor of -52 | Sum of factors

-1-52 a1
l--52 -51
-2.26 24
2--26 -24
—4-13 9

4--13

The correct factors are 4,-13



a’~9a-52=(a+m)(a+n)
=(a+4)(a-13) [m=4,n=-13]
@ -9a-52=0
(a+4)(a—13)=0 [By factorization ]
The zero product property isif gh=0 then g=0 or b= 0 or both
a+4=00ra=-13=10

a+4=0
a+d-4=0-4 [Subtract 4 on both sides]
a=-4
a-13=0
a=13+13=0+13 [Add 13 on both sides]
a=13

The solution is {-4,13)

Check:
To check the proposed solution set substitute each solution in the given equation and verify.

Given equation is

a’-9a-52=0
(—4)’ —9(-4)-52=0 [Put a=-4]
16+36-52=0 [Simplify]
52-52=0
0=0 True
a’-9a-52=0
(13)° -9(13)-52=0 [Puta=13]
169-117-52=0 [Simplify]
169-169 =0
0=0 True

The solution set of given equation is {—4,]3}




Answer 35E.

Consider the trinomial |8 =9y + 2.

The objective is to factor the given trinomial completely

18=9r+rt=r*-0r+18

Compare it with 2 ¢ py 4 o

b=-9,

c=18

2 ~9r+18=(r+m)(r+n)
=2 +(m+n)r+mn

Here 4 p=-9and

mn =18

That is we have to find m,»nsuch that

m+n=-9.

mn=18

Since m+ nis negative and mn is positive then m+ nboth m,nare negative.

For this list all the negative factors of |§is those choose a pair whose sumis —-9.

Factors of 18 | Sum of factors

-18,-1 -19

_21‘_9 "] ]

-3,-6 -9




The correct factors are -3,—6
rP-9r+18= (r+ m}{r +n)
= (r-3](r —6] [m ==-3n= —6]
Check: To check the factors, multiply the factors using FOJf, method.
F o I L
(r=3)(r—6)=r-r+r-(=6)+(=3)r+(-3)(-6)
( FOII method)
=12 —6r—3r+18 (Because simplify)

=12 —9r+18 True

Therefore, the factorization of given trinomial is |(r—3)(r-6)|.

Answer 35PT.
The equationis y* _ 5y —66x =0

The objective is to find the solution set of given equation.

For this first factor ,* _5x* —g6x

x'=5x" —66x=x-x" =5xx—66-x

=:::[Jvc3 —5.\:—65]

MNow compare 2 _§y—66 With gv? + by +c

Here b=-5¢c=—66

x'=5x—66=(x+m)(x+n)

=x"+(m+n)x+mn

Now find two numbers m,n such that m+p=-5 and y.pn=—@(6 Negative
Since m+n,mn are negative then one of m or n must be negative but not both.

List all the factors of —ggin those choose a pair whose sum is -5

Factor of -66 | Sum of factors

~1-66 65

1--66 -65

-2.33 31




2--33 -31
-3.22 19
3.--22 -19
—6-11 5
6--11 t/
-5

The correct factors are 6,-11

Thus x* —5x—66= {x+ rn}{x +n)
={.t+6]{x—11) [.rn=ﬁ,n=—||]
Therefore x* —5x* —66x =10
x(x* ~5x-66)=0
x(x+ﬁ][r—11}: 0
The zero product property is if gh=0 then =0 or b= or both
x=0orx+6=00rx-11=0
Now solve each equation completely
x=1)
x+6=10
X+6-6=0-6 [Subtract 6 on both sides]
x==6
x=11=0
x=11+11=0+11 [Add 11 on both sides]
x=11
The solution setis {0,-6,11}



Check:
To check the proposed solution set substitute each solution in the given equation and verify.

Given equation is

X —5x*—66x=0

(0)'~5(0)" -66(0)=0 [Putx = 0]
0=0 True
X' =5x"—66x =0
(-6)" -5(-6)" —66(-6)=0 [Put x = 6]
-216-180+396 =0 [Simplify]
~396+396 =0
0=0 True
x*=5x* —66x=0
(11) =5(11)" -66(11) =0 [Putx=11]
1331-605-726=0 [Simplify]
1331-1331=0
0=0 True

The solution set of given equation is {U,—ﬁ,l I}»

Answer 36E.

Consider the equation 42 4 gax — 40x°
The objective is to solve the given equation.
Compare g 4 6ax—40x* With &% + ba+¢
Here p=6x,c=—-40x
a’ +6ax—40x" =(a+m)(a+n)
=a’ +(m+n)a+mn
Here m+n = 6x,mn = —-40x"

Now find m,»n such that pm+p = 6x IS positive and ,y = —40,* IS Negative and one of m or
n is negative

List all the factors of ,u, = —405? in those choose a pair whose sum is gy



Factor of _4(y?

Sum of factors

—1-40x —1+405*
1-—40x° 1 —40x°
~2-20x* ~2+20x°
2.-20x* 2-20x°
4--10x° 4-10x"
—4-10x* —4+10x°
~5-8x° ~5+8x*
5.—8x* 5—8x*
—x-40x 39x
x-—40x -39x
=2x-20x 18x
2--20x ~18x
4x-=10x —bx
~4x-10x 6x




—5x-8x 3x

Sx-—8x —3x

The correct factors are —4x,10x

a + 6ax —40x° =(a +m}(a+n)
={r:.r—4x){a+lﬂx) [m =—dx.n= lllt]

Check:

To check the factorizations multiply the factors using FIOIL method.

(a—4x)(a+10x)=a-a+a-10x+(—4x)-a+(—4x)-10x  [FOIL Method]
=a’ +10ax — 4ax - 40x°

=a +6ax—40x" True

Therefore, the solution set of given equation is {[a—4x]{a+ Il}x]}




Answer 36PT.

Consider the equation 2x® =9 +5

The objective is to find the solution set of given equation.

2x° =9x+5
2% —Ox=9x+5-9x [Subtract 9x on both sides]
2x" -9x =35
2% =9x=5=5=5 [Subtract 5 on both sides]
2xF —9x—-5=0

For this first factor 242 _9y_—5
Now compare 2y _9x—§ With gv? + by +¢
Here a=2,b=-9,c=-5
2x* —9x-5=2x* +mx+nx-5
=2x"+(m+n)x-5
Now find two numbers m,n suchthat p4yp=—9and p-p=2--5=-10

Since m+n,mn are negative then one of m or n must be negative but not both.

List all the factors of mn = —10in those choose a pair whose sum is -9
Factor of -10 | Sum of factors
=1-10
9
1--10 -9
=2.5 3
2.-5 -3

The correct factors are 1,-10



Thus 25 _9x—5=2x+mx+nx—>5

=2x* +x=10x=5 [m=1,n=-10]

=x(2x+1)+(-5)(2x+1) [Factor the GCF]

= {x -5)(21 + l) [B}f distributive (b i c)a = ha +c'a:|
2 —9x-5=0

[1—5H21+I}:D
The zero product property is if gh=0 then g=0 or b= or both
x=5=0o0r2x+1=0

Now solve each equation completely

x=5=10
x=5+5=0+5 [Add 5 on both sides]
xr=>5
2x+1=0
2x+1-1=0-1 [Subtract 1 on both sidcs]
2x=-1
2x -1 . . .
== [Divide with 2 on both sides]
=1
Xx=—
2

The solution set is {5-?[}

Check:
To check the proposed solution set substitute each solution in the given equation and verify.

Given equation is

2x? =9x+5
() =o(F)es [pux=F]
2 2 2
2k s [Simplify]
4 2 :
%: _9;“:' [Simplify]
l=l True
2 2



2% =9x 45

2(5) =9(5)+5 [Putx=5]
50=45+5 [Simplify]
50=50 True

The solution set of given equation is {-?lﬁi}

Answer 37E.
Consider the equation 52 _ 4mm — 325

The objective is to solve the given equation.

Compare p® —dmn—32n" WD * + bm + ¢

Here b =—4n,c=-32n"

m’ —dmn—32n" =(m+x)(m+y)

=m’ +(x+y)m+xp

Here x+y=-4nand xy=-32n"

Now find X,y suchthat x+ y=—4n is positive and 13;3_32;;.’ .
Since x+ y,xy are negative then one of x or y must be negative.

List all the factors of xp = —32x* in those choose a pair whose sum is —4n



Factor of _32,4* | Sum of factors
—1-32n° —1+32n°
1--32n" 1-32n°
~2-16n" —2+16n°
2.—16n° 2-16n°
—4.8n* —4+8n°
4.-8n° 4-8n°
-n-32n 3n
=2n-16n 14n
2n-—16n —14n
—4n-8n J

4n
4n-—8n —4n

The correct factors are 4n,—8n

Thus m’ —4mn-32n" = (m+x)(m+y)

={m+ 4:1}(;}?—&?]



Check:
To check the factorization multiply the factors using FIOIL method.
[m +4n][m—8n) =m rm+m~{—3n}+4n-m +4n[—8n] [FD[L MEthﬂd]
=m* —8mn+4mn—32n" [Simplify]

=m’ —dmn—-32m" True

Therefore, the solution set of given equation is {[m+4n][m - En)}

Answer 37PT.
Consider the equation 35° 16=11bk

The objective is to solve find the solution set of given equation

W +6=11h
3 +6-11b=11b-11b [Subtract 115 on both sides]
I +6-11b=0 [Cgmbine like tf:rms]

First factor 352 _11b+6
Compare 3p* —11b+6 With ab® +ch+d
Here g=3,c=-11,d=6
3b*+6=11b=3b"+mb+nb+6
= 3b° +(m+ﬂ}f}+ﬁ
Now find two numbers m,n such that j+p=-=112and mpn=3.6=18
Since m+ n is negative and mmw is positive then both m and n are negative.

List all the negative pairs of mn =18 is those choose a pair whose sum is -11

Factor of 18 | Sum of factors

-1--18 -19

-11




The correct factors are =2,-9

3 +6=11h=3b"+mb+nb+6

=3b"-2b-9b+6 [m=-2,n=-9]

=b(3b-2)-3(3b-2) [ Factor the GCF]

=(b-3)(3b-2) [ By distributive (b+c)a=ba+ca)
3" —11b+6=0

(b-3)(36-2)=0

By zero product property if gh=0 then =0 or h =0 or both

b-3=00r3h-2=0 [By zero product property]
Now solve each equation completely
h=3=10
h-3+3=0+3 [Add 3 on both sides]
b=3
3b-2=0
3h-2+2=0+2 [ Add 2 on both sides]
3h=2
% =§ | Divide with 3 on both sides |
b=
3

The solution set is {3%}



Check

To check the proposed solution set, substitute each solution in the given equation and verify

Given equation is 3452 +6=11b

3(3)" +6=11(3) [put b =3]
27+6=33 [Simplify]
33=33 True
36 +6=11b

{3 wnfs) 3]

3—+6=— [Simplify]

4+18 22

3 3

22 22
—=— True
3 3

Therefore, the solution set of given equation is {—J}




Answer 38E.
Consider the equation y* +13y+40=0
The objective is to solve the given equation.
For this first factor the polynomial }-1 +13y +40
Compare y* +13y+40 With y* + by +¢
Here b=13,c=40
¥ 413y +40=(y+m)(y+n)
=y +(m+n)y+mn
MNow find two numbers m,»n suchthat m+n=13,mn =40
Since m+n,mn are positive then both m,n are positive

List all the pair of factors of pm = 40 in those choose a pair whose sum is 13

Factor of 40 | Sum of factors
1-40 41
2.20 22
4-10 14
5.8
13




The correct factors are 5, 8
v +13y+40=(y+m)(y+n)

=(y+5)(y+8) [m=5.n=8]
Thus y* +13y+40=0

(y+5)(y+8)=0
The zero product property isif gh=0 then g=0 or b=0 or both
v+5=00ry+8=0
Now solve each equation completely
y+5=0
y+5-5=0-5 [Subtract 5 on both sides]
y==5
y+8=0
y+8-8=0-8 [Subtract 8 on both sides]
y=-8
The solution setis {-5,-8}

Check:
To check the proposed solution substitute each solution in the given equation

Given equationis y* +13y+40=0

(=5)" +13(-5)+40=0 [Puty =-5]
25-65+40=0 [Simplify]
65-65=0
0=0 True
(—8)" +13(-8)+40=0 [Put y = -8]
64-104+40=0 [Simplify]
104-104 =0
0=0 True

Therefore, the solution set of given equation is {—5,—8}




Answer 38PT.

Consider that a rectangle is 4 inches wide by 7 inches long.

T+x

Also length and width are increased by same amount, the area is increased by 26 square
inches.

The objective is to find the dimensions of new rectangle
Length of old rectangle [=7 in

Width of old rectangle h=4 in

Area of old rectangle 4 =/p

=74 [Puti=7,b=4]

= 28 Square inches

The new rectangle is formed by adding same amount to length and width



Let x be the added amount

Length of new rectangle = length of old rectangle + added amount

=T+x

Width of new rectangle = width of old rectangle plus added amount

=4+x

Given area of new rectangle = Area of old rectangle plus 26 square inches.

Thatis (7+x)(4+x)=28+26

(?+x][4+x)= 54

7-4+7-x+x-4+x-x=54 [By FOIL method]
x* +11x+28=54 [Combine like terms]
X +11x+28-54=54-54 [Subtract 54 on both sides]
X +11x-26=0
X +11x-26=0
X +2x+13x-26=0 [Factor]

x(x=2)+13(x-2)=0 [Take factor the GCF|
(x+13)(x=2)=0 [ By distributive (b+c)a=ba+ca

The zero product property is if gh=0 then g=0or b =10 or both
y+13=00rx=2=0

x+13=10
x+13-13=0-13 [Subtract 13 on both sides]
x=-13
x=2=0
x—-2+2=0+2 [Add 2 on both sides]
x=2

Therefore, y=—13orx=2



Since length always positive consider y =72

Length of new rectangle =74+ x

=7+2 [putx=2]

=9

Width of new rectangle =44 x
=4+2 [putx=2]
=6

Therefore, the dimensions of new rectangle are length :, width :



Answer 39E.
Consider the equation »? _5y_66=0

The objective is to solve the given equation.

For this first factor the polynomial 52 _5y_g6

Compare x* _5x—66 With x* 4 by +¢

Here b=-5,c=-6

x*=5x—66=(x+m)(x+n)

= .‘EE + [.Hil' + H}_‘{ +mn

m+n=-=5mn=-606

Mow find two numbers m,n such that m+n=-=5mn=-66

Since m+n,mn are negative then either m or » negative but not both

List all the factors of —g6 in those choose a pair whose sum is -5

Factor of -66 | Sum of factors
-1-66 65
l-—66 -65
-2-33 31
Z—33 -31
-3.22 19
3.-22 -19
6-—11 E/
-5
—6-11 5




The correct factors are 6, -11
X' =5x—66=(x+m)(x+n)
=(x+6)(x-11) [m=6,n=-11]
x'=5x-66=0
(x+6)(x=11)=0
The zero product property isif gh=0 then g=0 or b=0 or both
x4+5=0o0rx-11=0

Now solve each equation completely

x+6=0
x+6-6=0-6 [Subtract 6 on both sides]
x=-6
x=11=0
x=11+11=04+11 [Add 11 on both sides]

x=11

The solution setis {-6,11}

The correct factors are 6, -11
x:—Sx—ﬁﬁ:{x+ﬂﬂ{x+n}
=(x+6)(x-11) [m=6,n=-11]
x'=5x-66=0
(x+6)(x=11)=0
The zero product property isif gh=0 then g=0 or =0 or both
x4+5=00rx-11=0

Mow solve each equation completely

x+6=0
x+6-6=0-6 [Subtract 6 on both sides]
x=-6
x=11=0
x=11+11=0+11 [Add 11 on both sides]

x=11

The solution setis {-6,11}



Check:
To check the proposed solution substitute each solution in the given equation

Given equationis 42 _§y_p6=0

(-6)" —5(-6)-66=0 [Put x = -6]
36+30-66=0 [Simplify]

66— 66=0

0=0 True

x'=5x-66=0
(1) =5(11) =66 =0 [Putx=11]
121-55-66=0 [Simplify]

121-66=0

0=0 True

Therefore, the solution set of given equation is {—6,1 l}

Answer 39PT.

Consider that a rectangular lawn is 24 feet wide by 32 feet long.

32 feet

24 feet

Also a side walk will be built along the inside edges of all four sides.
Area of remaining lawn = 425 sq. ft
The objective is to find the wide of the walk.



Let of wide of walk = x ft

Then length of remaining lawn = length of lawn — [2xwide of walk]
=32-2x

Width of remaining lawn = width of lawn — 2xwide of walk
=24-2x

Area of Remaining lawn = 425 sq. ft

Length x width = 425 sq. ft

(32-2x)(24-2x) =425
32-24+32(-2x)+24(-2x)+(-2x)(-2x) = 425 [FOIL method]
768 —64x —48x +4x° =425 [Simplify]
4x7 —112x+768 =725 [ Combine like terms]

4x’ —112x+768-425=425-425 [Subtract 425 on both sides]

4x* —112x+343=0
4x' —98x—14x+343=0
2x(2x-49)-7(2x-49)=0 [Factor the GCF|

{B}r distributive }

(2x-7)(2x-49)=0 (b+c)a=ba+ca



The zero product property is if gh=0 then g=0 or b=0 or both
2x-T=00r2x-49=0

2x-7=0
2x-T+7=0+7 [Add 7 on both sides]
2x=7
%’* =% [Divide with 2 on both sides]
7
X==
2
And
2x-49=0
2x-49+49=0+49 [Add 49 on both sides]
2x=49
%"" = 42—9 [Divide with 2 on both sides|
49
X=—
2
49
X=—0rx=—
2
49

If x =?, then width of side walk is y = 24.5 is more than width of lawn 24

x= 4—; is not possible

Thus I=E
2

Therefore, wide of walk is 1 feet

Answer 40E.

Consider the equation p* _ 3 —12=0

The objective is to find the solution set of given equation
For this first factor 2 _m—12

Compare pp® —p—12 Wit 3’ + b + ¢

Here b==1,c==-12

m* +bm+e=(m+x)(m+y)

=m’ +(x+y)m+xy



Here x+y=-lxy=-12

Now find two numbers x,y such that x+ y=-1 negative and xy =-12 negative. Thus
either x or y must be negative.

List all the factors of xy =-12 in those chose a pair whose sum is -1

Factors of -12 | Sum of factors

=1-12 11

=112 -1

3.4 -1

The correct factor are 3..—4
m —m—llz{m+x][m +y)
=(m+3)(m—4) [x=3.,_;:=—4]
Thus p —m-12=0
[m +3]{m-4] =0

By zero product property of gh=0 then =0 or b =0 or both



m+3=0orm-4=10

Now solve each equation completely

m+3=0
m+3-3=0-3 [Subtract 3 on both sides]
m=-=3
m=-4=10
m—-4+4=0+4 [Add 4 on both sides]
m=4

The solution set is {-3_4}

Check:
To check the proposed solution set substitute each solution in the given equation
Given equation is ;% _m—12=0
(-3) =(-3)-12=0 [putm=-3]
9+3-12=0 [Simplify]

12-12=0
0=0 True
m —m-12=0
4 -4-12=0 [put m = 4]
16-4-12=0 [Simplify]
16-16=10
0=0 True

Therefore, the solution set of given equation is {—3,4}




Answer 41E.

Consider the polynomial 2,42 —94+3
The objective is to factor the given polynomial.
compare 24° —9g+3 WIth g? + hx +¢
Here d=2,b=-9,6=3
2a° -9a+3=2a’ +ma+na+3
=2a’ +(m+n)a+3
Now find two numbers m, nsuchthat m+n=-9.mn=2-3=6
Since m+ n negative and mn is positive then both m,n are negative.

Now list all the negative factors of pyn = 6in those chose a pair whose sum is -9

Factors of & | Sum of factors

—1--6 -7

=03 -5

There exists no pair of factors whose sum is -9
Thus 24% _94+3 is not factored.

Therefore, 24% —_Qg4+3 is prime

Answer 42E.
Consider the polynomial 2442 +13m— 24

The objective is to factor the given polynomial.
Compare 2m? +13m—24 Wt am® + bm + ¢
Here g=2bh=13,c==-24
2m® +13m—24=2m" + pm+qm—24
=2m’ +(p+q)m-24
Now find two numbers p, g suchthat p+g=13, pg=2--24 = 48

Since p+g is positive and pg =—48 IS negative then both p or g must be negative but not
both.

List all the factors of -48 in those choose a pair whose sum is 13



Factors of -48 | Sum of factors
—1-48 47
| -—48 -47
=2.24 22
2.-24 v
-22
-3.16 13
3--16 -13
—4-12 8
4.-12 -8
—6-8 v,
6-—8 -2

The correct factors are =3.16

2m° +13m=24=2m" + pm+gm-24
=2m’ =3m+16m-24
=m(2m—3)+8(2m-3)
=(m+8)(2m-3)

[p=-3.9=16]
[Factor GCF]



Check:
To check the proposed factorization multiply the factors using FOIL method.
(m+8)(2m—3)=m-2m+m(-3)+8(2m)+8(-3) [FOIL method]
=2m’ =3m+16m-24 [Simplify]
=2m’ +13m—24 True

Therefore, the factorization of given trinomial is {m+ 8][2m—3]




Answer 43E.

Consider the polynomial 25,2 4+ 20r + 4

The objective is to factor the given polynomial.
Compare 25,° +20r +4 WIN g 4 br+ ¢
Here ga=25b=

257 +20r+4 =

Mow find two numbers m, nsuchthat ;i p=202and mn=agc=25-4=100
Since m+n and mn are positive then both py and i are positive

Now list all the positive factors of 100 in those choose a pair whose sum is 20

20,c=4

25¢ +mr+nr + 4

=25r" +(m+n)r+4

Factors of 100 | Sum of factors
1-100 101

2-50 92

4.25 29

5-20 ;;

10-10 20

The correct factors are 10,10

25r +20r+4=
=25¢" +10r +10r +4
=5r(5r+2)+2(5r+2)

Thus the factorization of 25,2 £ 20y +4 I8 (5,- + 2)1

2587 +mr + e + 4

(5r+2)(5r+2)

[nrzlﬂ,u :ID']
[ Factor GCF]



Check:
To check the proposed factorization multiply the factors using FOIL method.
(5r+2)(5r+2)=5r-5r+2-5r+2-5r+2.2 [FOIL method]
=25/ +10r +10r +4 [Simplify]
=25/ +20r +4 True

Therefore, the factorization of given trinomial is (5r+ 2][5;'+2]

Answer 44E.
Consider the polynomial 22 + 7243

The objective is to factor the given polynomial.

Compare 6z* +7z+3 With g2 4 bz 4 ¢
Here a=6,b=7,c=3
Now
22 +7z+3=62"+mz+nz+3
=6z’ +(nm)z+3
Now find two numbers m, nsuchthat m+n=7.mn=6-3=18
Since m+n and mn are positive then both m,» are positive.

Now list all the factors of 18 in those choose a pair whose sum is 7

Factors of 18 | Sum of factors

1-18 19
2.9 1
3-6 9

There exists no pair of factors whose sum is 17

Thus gz? + 72+ 3 is not factored.

Therefore, gz° +7z+3 i5 |prime




Answer 45E.
Consider the polynomial 1242 +17h+6

The objective is to factor the given polynomial.
Compare 12p° +17h+6 With gb* +db+c
Here a=12,d=17,c=6

Now

12b° +17b+6=12b" + mb+nb+6

=120 +(m+ n]b+6
Mow find two numbers m, n such that 4 » =17 positive and pyp=12.6 = 72 positive
Since m+n,mn are positive then roots m,m are must be positive

List all the factors of 72 in those choose a pair whose sum is 17

List of factors of 72 | List of factors
1-72 73
2:36 38
3-24 27
4-18 22
6-12 18
8.9 17

The correct factors are 8.9

12b° +17b+6=12b" + mb+nb+6

=125 +8b+9b+6 [m=8,b=9]
=4b(3b+2)+3(3b+2) [Factor GCF]
=(4b+3)(3b+2) [ By distributive (b+c)a=ba+ca

Check:

To check the proposed factorization, multiply the factors using FOIL method.

(4b+3)(3b+2)=4b-3b+4b-2+3-3b+3-2 [By FOIL method]
=126 +8b+9h+6 [Simplify]
=12b*+17b+6 True

Therefore, the factorization of given trinomial is |(4b+3)(3b+2)




Answer 46E.

Consider the polynomial 3,2 —6n—45
The objective is to factor the given polynomial.

3n" —6n-45=3-n"-3-2-n-3-15

=3(n* —2n-1 5] [ Factor GCF 3]

Mow factor ;42 _24-15

compare ,? —2p—15 WIth gb* + db+c

Here g=-2,c=-15

Now

n’ =3n-15=(n+p)(n+q)

=n’+(p+q)n+pq
Now find two numbers p, gsuchthat p+g=2, pg=-15
Since p+gq, pg are negative then one of p or ¢ must be negative but not both.

List all the factors of -13 in those choose a pair whose sum is -2

List of factors of -15 | List of factors

—1-15 14

1--15 14

v/

2

3.-5 -2

The correct factors are 3. -5
n'=2n-15=(n+p)(n+q)
=(n+3)(n-3) [p=3.9=-5]
3n’ —6n—45=3[n3 —EH—IS]
=3(n+3)(n-3)
Check:
To check the proposed factorization, multiply the factors using FOIL method.
3(n+3)(n-5)=3[n-n+(-5)-n+3-n+3-(-5)] [By FOIL method]
=3[n* —5n+3n-15] [Simplify]
=."-5[M3 —EH—IS]
=3n" —6n-45 True

Therefore, the factorization of given trinomialis [3(n+3)(n-35)




Answer 47E.

The equationis 2,2 _3p_20=0
The objective is to find the solution set of given equation.
For this first factor 2,2 _3, _20
Now compare 2,2 _3,_20 With g + bx+¢
Here a=2b=-3,c=-20

2r* =3r=20=2¢" +mr+nr-20

=2r" +(m+n)r-20

Now find two numbers m,n suchthat pm+p=-3 and m.-n=3.--20=-40
Since m+n,mn are negative then either m or n are negative but not both

Now list all the factors of -40 in those choose a pair whose sum is -3

Factor of -40 | Sum of factors

—~1-40 39
|-—40 -39
=2.20 18
2-=-20 -18
-4-10 6

4.-10 6

L -3

The correct factors are 5,-8



2 =3r=20=2r +mr+nr-20
=2r* —8r+5r-20 [m=-8,n=5]
=2r(r—4)+5(r—4) [ Factors GCF|
By distributive
=(2r+5)(r-4
(2r+2)r=4] [(b +c)a=bha +caj|
2r*-3r-20=0
[2r+5)(r—4}= 0
The zero product property isif gh=0 then =0 or b =0 or both
2r+5=0o0rr-4=0

Now solve each equation completely

2r+5=10
2r+5-5=0-5 [Subtract 5 on both sides|
2r=-5
% ’ ‘?5 [Divide with 2 on both sides]
-5
r=—
2
r=4=0
r—4+4=0+4 [Add 4 on both sides]
r=4

The solution set of given equation is {_?54}



Check:

To check the proposed solution set substitute each solution in the given equation
Given equation is

2 —3r=20=0

z[ﬁ]"-a['_ﬁ)-m:a [pm r:‘_ﬁ]
2 2 2
2.2, _2-0
4 2

§+ % -20=0 [Simplify]
25+15-40
——
40-40
2
0=0 True

0

=0

2r* -3r-20=0
2(4)" -3(4)-20=0 [Put r = 4]
32-12-20=0 [Simplify]
32-32=0
0=0 True

The solution set of given equation is {-—5,4}




Answer 48E.

The equation is 34° _13g+14=0
The objective is to find the solution set of given equation.
For this first factor 3,42 _135+14
Now compare 35° —13g+14 With g 4 bx+¢
Here d=3,b=-13,c=14
3a’ —13a+14=3a" + ma+na+14
=3a’ +(m+n)a+14
Now find two numbers m,»n suchthat m+p==13 and m.p=3.14=42
Since m+ n is negative and m-nis positive then both m and n are negative

Now list all the factors of 42 in those choose a pair whose sum is -13

Factor of 42 | Sum of factors
—1.-—42 -43
=D 2] -23
-3--14 v
=17
-7--6 -13

The correct factors are —6,-7



3@ —13a+14=3a" + ma+na+14

:3&2—6{?—?ﬂ+14 [H‘T:-G,H:—?]
=3a(a-2)-7(a-2)
=(3a-T7)(a-2) | By distributive (h+c)a=ba+ca |

3@ =13a+14=0
[3::—?][::1—2):[]

The zero product property is if gh=0 then g=0 orb=0 or both

Ja-T=00ra-2=0
Now solve each equation completely
3a-T7=0
3a-7+7=0+7  [Add 7 on both sides]
Ja=7
da _7

Sk [ Divide with 3 on both sides]

7
a=—
3

a=2=0
a-2+42=0+2 [Add 2 on both sides ]
a=2

The solution set of given equation is {%*2}

Check:
To check the proposed solution set substitute each solution in the given equation

Given equation is 3,42 _134+14=0

3[3—]_—I3(E]+I4:ﬂ [Puta:1:|
3 3 3
49 9] L.
Jo———+14=0 Simplif:
R [Simplify]
E—ﬂﬂﬂ,:ﬂ
3 3
1'9_—_9;_+¢E=0 [Simplify]
91-91
3
0=0 True

0




3a* —13a+14=0
3(2)" -13(2)+14=0 [Puta=2]
12-26+14=0
26-26=0
0=0 True

The solution set of given equation is {%‘12}

Answer 49E.

Consider the polynomial 40x2 + 2y = 24
The objective is to find the solution set of given equation
40x° +2x =24
40x* +2x-24=24-24  [Subtract 24 on both sides]
40x* +2x-24=0
2.20x" +2:x-2.12=0
2[20x* +x-12]=0 [ Factor the GCF 2]
Now factor the polynomial 40x? + 2x — 24
Compare 40x* +2x-24 With gy? 4+ hx+c
Here a=20,b=1lec=-12
20x* + x =12 =20x* + mx + nx —12
=20x" +(m+n)x-12
Now find two numbers m,n such that p4+p=1 and mn:Eﬂ-[—lE}:—Mﬂ

Since m+n is positive and mmn is negative then either m or n must be negative but not both

List all the factors of g = —24( in those chose a pair whose sum is 1



Factors of -240

Sum of factors

—1-240 239
|--240 -239
=2.120 118
2-=120 -18
~3-80 77
3--80 -70
—4-60 56
4.-60 96
-5.48 43
5--48 -43
—6-40 34
6-—40 -34
-8.30 22
§--30 -22




~10-24 14
10--24 14
~12:20 8
12--20 -8
~15-16 1\/
15--16 -1

The correct factor are -15,16

200" +x=12=20x" +mx+nx—12

=20x" —15x+16x-12 [m=-15,n=16]

=5x(4x-3)+4(4x-3) [Factor GCF]

=(5x+4)(4x-3) [ By distributive (b+c)a=ba+ca |
40x* +2x =24

2(20x* +x-12)=0
2[5x+4](4x-3)=0
By zero product property of gh=0 then =0 or b =0 or both
S5x+4=00rd4x-3=0
Sx+4=0
Sx+4-4=0-4 [Subtract 4 on both sides]
S5r=-4
5x _

[ Divide with 5 on both sides|

xX=

w|h w| L

4x-3=0
4x-3+3=0+3 [Add 3 on both sides]



4x =3

2 [Divide with 4 on both sides]
3
x==
4

*

The solution set is j 1
5 4

Check:

To check the proposed solution substitute each solution in the given equation

Given equation is 40x% + 2x =24

A i) [

20.28 8 _ 24

55 5

g.10_8 o4

3 3
128-8

5

=24

120_,,

24 =24 True

The equation is 40x% + 2x =24

z
41‘.}[§J +2[E]=24 I:putx=i]
4 4 4
4ﬂ-i+E:24
4.4 4
10- E+E:2r-l
4 4

Q0+ 6
4

=24
%:24
4

24 =24 True

Therefore, the solution set of given equation is {ﬁ —}




Answer 50E.
Consider the polynomial 2},3 -128y
The objective is to factor the given polynomial
2y 128y =2-y-y-y—2-64.y
=Ey(_p-_y—64) (Factor GCF(2y3,128y)= 2y)
“24( 64
The difference of squares property is
a* -b* =(a+b)(a-b)
2y3—128y=2y(y2—64)
= Ey[yz —82) (82 =64]
=2y(y+8)(»-8)

Therefore, the factorization of given polynomial is

Answer 51E.
Consider the polynomial gp? — 20

The objective is to factor the given polynomial.
9p* =3.3-b-b (9=3-3,6" =b-b)
20=2-10 (20=2-10)
=2.2.5

Since 9p2 20 have no common factors.

Therefore, g2 — 2¢0has no factorization.

Therefore, gp2 —2(is a prime.

2y(y+8)(y-8)|-




Answer 52E.

9
_F-z
16

The objective is to factor the given polynomial.

;,3 (Because P E+l]|

16 4 4

Consider the polynomial inz =

1 3Y m e
=— nz—(—j % | (Because E__[ 2| )
4 2 p™ \b

! 3 Y
——| n? _[Er] } (Because g .p" = (ab)")

) ,H.%r}[n_%r] [Since a® —b* =(a+b)(a-b)]

Therefore the factorization of given polynomial is %{n +—=r




Answer 53E.
Consider the eqguation

b -16=0

The objective is to find the solution set of given equation.
b ~16=0

b* 4.4 =0 (Because 42 _16)

b -42 =0

The difference of squares property is
a’ -b* =(a+b)(a-b)
b -4 =0
(b+4)(b-4)=0 (&’ -b" =(a+b)(a-b))
The zero product property is of
ab =0then
a=10
Or, p=( or both
b+4=0
or. b-4=0
Now solve each equation completely.
b+4=0
b+d4—-4=0-4 (Subtract g4on each side)
b=-4
b—4+4=0+4 (Add 4on each side)
b=4
The solution setis {-4,4}.
Check: To check the proposed solution set, substitute each solution in the given eguation.

Given equation is



b -16=0

4*-16=0 (Put h=4)
16-16=0

0=0 True

For p=—4.

b -16=0

(-4)° =16=0 (Put h=—4)
16-16=0

0=0 True

The solution set of given equation is |{—4,4}).

Answer 54E.
Consider the equation

25-9y2 =0

The objective is to find the solution set of given equation.
25-9y2 =0

5.5-9y2=0 (5-5=25)
57-3.3y =0 (3:3=9)
523yt =0

$2-(3y)' =0 (a"" =(ab)")
The difference of squares property is
a’ -b* =(a+b)(a-b)

52 -(3y) =0

= (5+3»)(5-3y)

=0
The zero product property is if
ab =0 then
a=(or
b = 0or both.
5+43y=0



Or 5=-3y=0

Now solve each eqguation completely.
543y=0

5+3y-5=0-5 (Subtract 5on both sides)
Iy==5

ETJ = (Divide with 3on both sides)

J’=?

5-3y=0

3y+5-3y=0+3y (Add 3 yon both sides)
3=3y
2 3y (Divide with 3 on both sides)

=¥

L | Ln '-»-rl

The solution set is {_—512}
373
_ -5
Check: For y=—=,
3
25-932 =0
2
-5 -5
25-9| == | =0 (Put p=—)
{3] Y73

25— 929—5 0 (Simplify)

25-25=0
0=0 True

5
For =—,
Y=3
25-92 =0
2
5 5
25-9|=| =0 (Put y==)
[3] Y73

25— ‘?EG
9

25-25=0

= 0=0 True

The solution set of given equation is {——5 é} :




Answer 55E.
Consider the equation

16a® -81=0
The DDjEEti‘u’E is to find the solution set of given equatinn_
16a” -81=0

4-4a° -81=0 (Since 4.4=16)

$a2-9.9=0 (9-9=81)

(4a)’ -9-9=0 (Because " .p" =(ab)")

(4a)’ -9*=0 (9-9=9°)

The difference of squares property is

a* -b* =(a+b)(a-b)

(4a)*-9% =0

(4a+9)(4a-9)=0 (By difierence of squares)
The zero product property is if

ab=10

Then g=1

Or, b =(or both.

4a+9=0

Or, 4a-9=0 (By zero product property)
Now solve each equation separately.
4a+9=0

4a+9-9=0-9 (Subtract gon both sides)

4_:: =_—9 (Divide with 4 on both sides)

4 4
-4
a=—
4
4a-9=0
4a-9+9=0+9 (Add gon both sides)
4a=9

4a _ 9 (Divide with 40n both sides)

4 4



a=—

4

The solution set is _—Q,E _
43

Check: To check the proposed solution set substitute each solution in the given equation.

Given equation is

16a -81=0
2
N 9
15{—9] _81=0 (Put g=_2)
4 4

|6%—3| =0 (Simplify)

Bl1-81=0
0=0 True

For a:E,
-

16a>-81=0

2
9

|5[E] _81=0 (Put @=2)
4 4

m-%-m =0 (Simplify)

81-81=0
0=0 True

Thus, the solution set is {——QE} N




Answer 56E.

Consider the polynomial 42 +18a +81-

The objective is to factor the given polynomial.

For this use perfect square property
a’ +18a+81=a”+2.9.a+81 (Because |§=2.9)
=a>+2-9.q+9.9 (Since 1=9.9)

=a*+2-9.a+9* (9.9=97)
The perfect squares property is

a+bY =a* +2ab+h
(a+b)

=(a+9)" (Here a=a,b=9)
Thus,

a® +18a+81=(a+9)’

The factorization of given polynomial is (a+f,})2 )

Answer 57E.

Consider the polynomial 952 12k + 4
The objective is to factor the given polynomial
9k* —12k+4=3-3k" —12k +4 (Since 9=3.3)
=37 -12k+4 (3-3=3")

=(3k)’ -2-6k+4 (12=2-6)

=(3k)’ -2-2-3k+4 (6=2-3)
=(3k)*-2-3k-2+2% (4=27)

The perfect squares property is

(a-b) =a® —2ab+b’

=(3k _2)2 (Because here a=3k,b=2)
Thus

9k -12k+4=(3k-2)

Therefore, the factorization of given polynomial is (3;;_2)2 :




Answer 58E.
Consider the equation 4 —-28, + 49,2
The objective is to factor the given polynomial.
4-28r+4972 =2.2-28,+49; (Because 2.2-4)
=22 -2-14r+7-7+" (2-14=28)
=22-2.2.7r+7% (Since 14=2.7,7-7=7%)
=22-2.7.(2r)+(7r)
(a"’ ™ ={ab]m)
The prefect square property is
((a=b)’ =a® ~2ab+ bz)
=(2 _?,.}2 (Here a=2,b=Tr)
Thus

4-28r+49r2 =(2-7r)

Therefore, the factorization of given polynomial is {2—?:‘}2 .
Answer 59E.

Consider the polynomial 32 42 =805 + 50
The objective is to factor the given polynomial.
320’ —80n+50=2-16n* -2-40n+2-25

= 2(]6!32 —40n+ 25) (Factor GCF-2)

= 2(4-4:# —40n+25] (4-4=16)

2(47n% ~2-20n+25) (4-4=47,40=2-20)
=2 (4n)* ~2-4-5n+5:5| (20=4.5,25=5.5)

=2 (4n)’ -2:(4-n)’ +57 | (57 =5:5)
The perfect square property is

(a-b) =a®-2ab+b>

=2[4n-5] (Here a=4nb=5)

Thus

32n% -80n+50=2(4n-5Y’

Therefore, the factorization of given polynomial is 3(4,,_5]2 ;




Answer 60E.
Consider the equation

6b° -245% +24b=0
The objective is to find the solution set of given equation.

656> -2456% +245=0

2 —o (b’ =b-b*24=6.4
6:b-b*—6-4-b-b+6-4-b=0 .
6b[b?~4b+4]=0 (Factor the GCF6b)
6b[ 62 -2-2b+2:2|=0 (2:2=4)
6b(b?-2-2-5+2%)=0 (22=2%)
The perfect square property is
(a-b)’ =a* -2ab+b’

6b(b-2)" =0 (Here a=hb=2)
The zero product property is if

ab = 0then

a=10

or, b =0or both.

6b=0

or. (b-2)"=0

Now solve each equation separately.
66=0

@ =E (Divide with g on both sides)

6 6
b=10
Now (p-2)" =0
b=2=0
hb=2+2=0+2 (Add 2o0n both sides)
b=2
The solution setis {0,2}.

Check: To check the proposed solution set substitute each solution in the given equation.

Given equation is



6b% —24b% +24b=0

60° —24(0)* +24(0)=0 (Put p=0)
0-0+0=0

0=0 True

For p=12.

6b° —24b% +24b=0
6(2%)-24(2%)+24(2)=0 (Put p=2)
6-8—24(4)+48 =0 (Simplify)
48-96+48=0

96 —96 =0 (Simplity)
0=0 True

The solution set of given equation is

Answer 61E.

——

0.2}]

Consider the equation

49m> —126m+81=0

The objective is to find the solution set of given equation.
49m* ~126m+81=0

7-7m* -126m+81=0 (7-7=49)
7*m*-2-63m+81=0 (2-63=126)

(7m)’ =2-7-9m+81=0 (7-9=63)

(7m)’ =2-7m-9+9.9=0 (Since 9.9=81)

(Tm)’ =2-7m-9+9* =0

The perfect square property is

(a-b) =a® -2ab+b>

(7m-9)’ =0

Tm=9+9=0+9 (Add gon both sides)

Tm=9

TTm = E (Divide with 7 on both sides)
9

m=—
]

The solution set is {%}

Check: To check the proposed solution substitutes it in the given equation.

Given equation is



49m* -126m+81=0

2
9

49[2] -126[2]+31:{} (Put m==)
7 7 7

2
49-9——1262+El=ﬂ
72 7

81 9

49- 5 —718-+81=0
§1-162+81=0 (Simplify)
162-162=0

0=0 True

The solution set is {E} -

Answer 62E.
Given equation is
2
(c-9)" =144
The objective is to find the solution set of given equation.
(c-9)* =144
The square root property is

T n>0.

x? =pthen

x= iyl";
(c-9)* =144
c—9=+./144 (By square root property)

c—9=1% (12}2 (Since 144 =122)

c—9=+./12 (Since \"a_"!:a:'
c=9+9=9+12 (Add 9on both sides)
c=9%12

c=9+12

or. ¢=9-12

c=21

or ¢=-3

The solution set is {—3,21}_

Check: To check the proposed solution set substitute each solution in the given equation.

Given equation is



(c-9)* =144

(-3-9)" =144 (PUt c=-9)
(-12)* =144

144 =144 True

For =21.

(c-9)° =144

(21-9)" =144 (Put ¢=21)
(12)° =144

144 =144 True

Therefore, the solution set of given equation is [{-3,21}|.




Answer 63E.

Consider the equation
1445 =36
The objective is to find the solution set of given equation.
144b* =36
12-125% =36 (Since 12.12=144)
122b% =36
(126)" =36 (Since " .p" = (ab)")
The square root property is, if

n>0.

x =nthen

_r:iy'{!_:l
(12b)* =36
12b=+36

125 =+6? (Because g2 _ 3¢)
125 =46 (\”E=a)

125 _16
12 12

b=+£

12
]

b=+—
12

(Divide with 12on both sides)

Or, .E‘,I=_—I
2

The solution set is {-—],l :
22

Check: To check the proposed solution set substitute each solution in the given equation.

Given equation is



144 5% =36

12 |
|44[-—] =136 (Put h=——)
> 2

144.1 ~ 36
4

35-4%:3& (Simpiify)

I6=136 True
1445% =36

1Y |
\ 144(_] _36 (Put p=1)
5 >

36~4-%=36 (Simplify)

36=36 True

The solution set of given equation is






