Chapter 9. Factoring

Ex. 9.3

Answer 1CU.
Consider the polynomial 42 +§v+9.
Compare x2 +6x+9 With 32 4 py 4 -
b=6,
c=9
Since pand care positive,

¥ 46x+9 =(x+m)(x+n)
= x" +(m+n)x+mn
Therefore, m+n,mn are positive, therefore, m,nmust be positive.
That is the pair of factors of ¢ must be positive.
Consider only positive factors of 9.

It is not necessary to check the sum of factor pairs —jand —9 or 3 and 3.



Answer 2CU.
Consider the equation

2 +2x+1=0
It is solved by using factoring x2 + 2 x +1and used zero product property.
The zero product property is

ab=0.than

a=10.0r

b =0or both.

Compare x? 4+2x+1With 2 ¢ prsn
b=2,

c=1

X 42x+1=(x+m)(x+n)

=y’ +(m+n)x+m-n

since men=2.

mn = 1 both positive, so find two numbers whose product is jand sumis 2.

Factors of | | Sum of factors

.1 2




The correct factors are 1,1
Xr42x41=(x+m)(x+n)
=(x+1)(x+1) (m=1Ln=1)
X +2x+1=0

= (x+1)(x+1)=0
x+1=00r

x+1=0 (By zero product property)

Mow solve equation separately.

x+1=0

x+1-1=0-1 (Subtract jon both sides)
x=-1

Also x+1=0

x+1-1=0-1 (Subtract jon each side)

x=-1

The solution setis |{—1,—1}|.




Answer 3CU.

Consider the equation +2 +2x=15

Peter solved this as

¥ +2x=15
x=15

Or x+2=15
x=13

Aleta solved as
¥ +2x=15
¥ +2x-15=0

[J:-3][Jr+5}=ﬂ
x=3=0

Or x+5=0
x=3

x=-5

The procedure of Aleta is true

Since Aleta used zero product property.

Thatis gh=(then
a=0or
b = O but not both.
But peter solved
x(_r+ 2] =15 then
x=]1500
x+12=15iswrong.

Aleta is correct. the solution set is




Answer 4CU.

Consider the trinomial 2 4+11x+24

The objective is to factor the given trinomial,

Compare x2 411x+24With x2 { by e

Here p=11.

c=24

Since

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

Now find the two number whose product is 24 and whose sum is |].

For this list all the factors of 24, and choose a pair of factors whose sumis 1.

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

The correct factors are 3,8

Hence
¥ +1 1_r+24=[x+m)lix+n)
={I+ 3][I+3) [m=3,n=3}

Check: Now check the result by multiplying the two factors using  FOJI method.

F o 1oL
(x+3)(x+8)=x-x+x-8+3.-x+3-8

{ FOIL method)
= x% +11x+24 True (Simplify)

Therefore factorization of |y2 +11x+ 24

s |(x+3)(x+8)




Answer 5CU.

Consider the trinomial o2 -3¢ 42
The objective is to factor the given trinomial.
Compare 2 —3c4+2 With 42 L peqd-
b=-3,

d=2

¢ =3c+2=(c+m)(c+n)

=ct +(m+ n)c+mn

Thatis 4 pn=-3Iis negative and

mn = 215 positive
So mand nmust both be negative.

Now make a list of negative factors of 2, in those pair of factors, choose the factors whose
sumis 3.

Factors of 2 | Sum of factors

-1,-2 -3

The correct factors are =1,-2

Therefore, ¢ =3¢c+2= [r:+ m}(c +n)

:(c +|:-I)][r:+{—2}] [rn ==ln= —1]
={|:' —I][c—?.}

Check: Check the results by multiplying two factors by F¢JI method.

F (8] I

L
(e=1)(e=2)=c-e+(-2)c+(-1)e+(-1)(-2)
( FOIL method)

= ¢t —2¢—c+2 (Simplify)

=¢?—3¢+2 True

Therefore. the factorization of (o2 -3¢ +2|is |(c—1)(c-2)|.




Answer 6CU.

Consider the trinomial y2 +13p-48.

The objective is to factor given trinomial.

Compare p? +13n-48With 2 L hrse.

Here ph=13.

¢ =-48

n*+13n-48=(n+x)(n+y)
=n+(x+y)n+x-y

Thatis x+ y =13 positive and

xy = —48is negative.

So, either x or ynegative, but not both.

Now make list of factors of —48. where one factor of each pair is negative, in those pair of
factors, choose the factors whose sumis 3.

Factors of —48 | Sum of factors
-1.48 47

l.—48 -47

-2.24 22

2.-24 -22

-3.16 13

3.-16 -13

—-4.12 8




6.-8 -2

The correct factors are =3,16.

Therefore. n’ +13n-48=(n+x)(n+y)
=(n+(-3))(n+16) (x=-3,y=16)
=(n=3)(n+16)

Check: Check the results by multiplying two factors by  Feyf, method.

(H—3}{n+|6]= :-I-n+16-ﬁ+ [j3)~n+{f3]-{16]

( FOIL method)
=n® +16n-3n-48 (Simplify)

=n? +13n-48 True

Therefore, the factorization of |42 +13n—48

s |(n=3)(n+16)|.




Answer 7CU.

Given trinomial is  p? —2 p-35.
The objective is to factor given trinomial.
Compare Fz —2p-35With g2 4 hyye-
Here p=-2.

c=-35

p?-2p-35 =(p+m)(p+n)

=p’ +(m+n)p+mn

Thatis m+p=-2is negative and
mn = =35 is also negative.

So, either mor nis negative but not both

Now make list of positive factors of —35, in those pair of factors, choose the factors whose
sumis -2.

Factors of —35 | Sum of factors
1,-35 -34

7.-5 2

-1,5 -2

-1,35 34

The correct factors are =7.5.

Therefore, p? —2p-35=(p+m)(p+n)
= (;J +(-?)}{p +5] (m ==T.n= 5]

=(P=7)(p+5)

Check:- Check the result by multiplying the factors by F@fL method.

F or f L
(;}—?)(p+5] = p-;}+5-p+(—‘?)p+(=—?)5
( Fofl, method)
= p* +5p—7 p-35 (Simplify)

= p? -2 p-35 True

Therefore. the factorization of |p% -2 p-35|is |(p—7)(p+5)|-




Answer S8CU.

Consider the trinomial 72 +27 g + a°

The given equation can be written as 42 + 274+ 72.
The objective is to factor the given trinomial
Compare g2 4+27a+72 With 42 L by o

Here h=27.
c=172
Since [a+m][a+n}=a2+[m+n}a+mn

Now find the number whose productis 72, and choose a pair of factors whose sum is 27.

Factors of 72 | Sum of factors

1.72 73
2.36 38
3.24 27
18.4 22
6.12 18

8.9 17




The correct factors are 3,24.
Therefore, a”+27a+72=(a+m)(a+n)
:{a +3}{a+24} [mzlnziﬂl}

Check - Check the results by multiplying two factors by F¢J[ method.

F oo 1 L
(a+3)(a+24)=a-a+24-a+3-a+3-2

( FOIL method)
—a’+24a+3a+72
(Simplify)

—a*+27a+72 True

Therefore. the factorized form of |42 +27 g+ 72| is {a +3}[a+ 24]_

Answer 9CU.

Consider the trinomial y? — 4 xp+3 ?
The objective is to factor the given trinomial.
Compare x2 —4xp+3y? With 2 4 prye
bh=-4y,
c=3y2
since (x+m)(x+n)= x? +(m+n)x+m-n
Now find two numbers whose productis 3 y?and sumis —4y

Since b=-4yis negative m+ nis negative & mmn is positive therefore both m, » are negative.

Factors of 32 | Sum of factors

~1.-37 ~1-3y?

—3.—;.:2 —3—}'2

-3y.-y =4




Therefore, the correct factors are =3 Y=y -

Hence x*—4xy+3y” =(x+m)(x+n)

=(x+(-37))(x+(-»))
(m=-3y.n=-y)
=(x=3y)(x-y)

Check: Check the result by multiplying two factors by  Fojf, method.

(x=3y)(x-y)= x-i+(—f}:}~x+{—£y]x+(::}a}~{—3y)

( FOIL Method)

=x’ —Iy-3xj:+3y2
(Simplify)

=x* —4Iy+3y2 True

Therefore. the factorization of |x? -4 xy +3 y”

is [(x=3y)(x-»)|




Answer 10CU.

Consider the equation

n+Tn+6=0

The objective is to solve the given equation.

For this first factor 42 4+ 7 1+ 6 and then use zero product property.
Compare 2 +7m+6With 2 L by

Here h=17,

c=6-
since (n+k)(n+l)=n"+(k+I)n+ki
Now find two numbers whose product is gand sumis 7.

For this list all the factors of and choose a pair of factors whose sumis 7.

Factors of g | Sum of factors

1,6 7

2,3 5

The correct factors are 1,6
n*+Tn+6=(n+k)(n+l)
=(n+1)(n+6) (I=1k=06)
Therefore, 2 +T7n+6=0
(n+1)(n+6)=0 (Factor)

n+l=0



Or, p+6=10 (By zero product property)
Now solve each equation separately.
n+l=0

n+1-1=0-1 (Subtract jon each side})
n=-l

n+6=10

n+6-6=0-6 (Subtract on each side)
n=-6
The solution set is {-L—ﬁ}.

Check: To check the proposed solution set substitute nby -6,-1in the given equation.
For p=-1.

e+ Tn+6=0

(-1)* +7(=1)+6=0 (Put p=-1)
1-7+6=0 (Smplify)

0=0 True
For p=-6.

n+Tn+6=0

(=6)* +7(~6)+6=0 (Put n=-6)
36—42+6=0 (Simplity)

42-42=0

0=0 True

The solution setis |{—1,—6}|.




Answer 11CU.

Consider the equation

a*+5a-36=0

The objective is to factor the given equation.
Compare g2 +5a-36With 2 L pv4c
Here h=35.

c=-36

a* +5a-36 =(a+m)(a+n)

=a’ +(m+n)a+mn

This is p+ p = 5 Positive and

mn = =36Is negative.

So, either mor nnegative but not both.

MNow make list of factors of —3§, where one factor of each pair is negative, in those pair of
factors, choose the factors whose sum is §.

Factors of —3¢ | Sum of factors

1.=36 —35
-1.36 35
-2.18 16
2.-18 -16
6.-6 0




-3.12 9
9.-4 5
-9.5 -5

The correct factors are 9,—4.
a’+5a-36 =(a+m)(a+n)

= {.:;' +9][a+ [—4}) I:m =9 n= —4}
:{ﬂ+9][a—4}

Therefore, 42 +55-36=0

I:a+ 9}{9 -4} =( (Factor)

a+9=0

(or) g—4 =0 (By zero product property)
Now solve each equation separately.
a+9=0

a+9-9=0-9 (Subtract 9on each side)
a =-9 (Simplity)

a-4=10

a-4+4=0+4 (Add 4on each side)
a=4



The solution setis {-9,4}.

Check:- To check the proposed solution set substitute aby -9, 4in the given equation.
For g=-9

a’+5a-36=0

(-9)* +5(~9)-36=0 (Put g=-9)
81-45-36=0 (Simplify)

0=0 True

For g=4.

a’+5a-36=0

(4)" +5(4)-36=0 (Put g=4)

16 +20-36=0 (Simplify)
0=0 True

Therefore. the solution setis |{-9,4}|.




Answer 12CU.
Consider the equation

pr-19p-42=0
The objective is to factor given equation.
Compare p?_19p—42with 2  peye
Here p=-19,

c=—42

p-19p-42=(p+x)(p+y)

=p* +(x+y)p+ay

Thatis x+ y=-19is negative,

xy = =42 is also negative.

S0, either x(or) yis negative but not both.

Now make list of factors of —42in those pair of factors, choose the factors whose sumis —19.

Factors of _42 | Sum of factors
1.—42 —41

-1.42 41

7.-6 1

-71.6 -1

2.-21 -19

-2.2] 19

-3.14 11




3.-14

-11 ‘

The correct factors are 2,=-21.

Therefore,
p2—19;1—42=(p+1){;1+y)

={:p+2;l(p +(-2]]]

(x=2,y=-21)

=(p+2)(p-21)
S0, p*-19p-42=0
[p+2}|:p-21:|=ﬂ (Factor)
p+2=0
(or) p-21=0 (By zero product property)
Now solve each equation separately.
p+2=0
p+2-2=0-2 (Subtract 2 on each side)
p =—2 (Simplify)
p—21=0
p=21+21=0+21 (Add 2]on each side)
p =21 (Simplify)
The solution setis {-2,21}.

Check:- Check the proposed solution set, substitute pby —2,21in the given eguation.



For y=-2.

p-19p-42=0

(-2)" —19(-2)-42=0 (Put x=-2)
4+38-42 =0 (Simplify)

0=0 True

For y»=21.

pr=19p-42=0

(21)* -19(21)-42=0 (Put x=21)

441-399-42 = (Simplify)
0=0 True

Therefore. the solution setis |{-2,21}.




Answer 13CU.
Consider the equation

Y +9=-10y

Y +9=-10y

e +9+10y=-10y+10y (Add 10yon each side)
yE+10y+9 =0 (Simplify)
The objective is to solve the given equation.

For this first factor 2 410 y+9and then use zero product property.
Compare y? 410y +9With 2 L prsc

Here bh=10,

c=9

since (y+m)(y+n)= y? +(m+n)y+mn
MNow find two numbers whose product is gand sumis ().

For this list all the factors of gand choose a pair of factors whose sumis 0.

Factors of ¢ | Sum of factors

1.9 10

3.3 6

The correct factors are 1,9.

Y +10y+9=(y+m)(y+n)
=(y+1)(¥y+9) (m=Ln=9)
Therefore, % 4 10y+9=0
(_};+]][_};+9)={} (Factors)

y+1=0

(or) y+9=0 (By zero product property)

Mow solve each equation separately.



y+1=0

y+1-1=0-1 (Subtract jon each side)
y=-1

y+9=0

y+9-9=0-9 (Subtract gon both sides)
y==9
The solution set is {-L—Q}.

Check:- To check the proposed solution set substitute yby -=1,-9in the given equation.
For y=-1,

Y +10y+9=0

(-1)° +10(=1)+9=0 (Put y=-1)
1-1049 =0 (Simplify)

0=0 True

For y=-9,

Y +10y+9=0

(-9)* +10(=9)+9=0 (Put y=-9)

81-90+9 =0 (Simplify)
0=0 True

Therefore. the solution setis |{-1,-9}|.




Answer 14CU.
Consider the equation

Oy +x° =22

The objective is to factor the given equation.
Ox+x* =22

O x+ x> =722 =22-22 (Subtract 270n each side)
x* +9x-22=0 (Simplify)

Compare 2 49 y—22Wwith

X +br+c=0

Here =09,

c=-22

X +9x-22=(x+m)(x+n)

=3 +(m+n)x+mn

Thatis 4+ n =9Is positive and
mn = =2215 negative.
So, either m (or) nnegative, but not both.

Mow make list of factor of _272 . where one factor of each pair is negative, in those pair of
factors, choose the factors whose sumis Q.

Factors of _22 | Sum of factors
l.-22 -21

-1.22 21

11.-2 9

-11.2 -9

The correct factors are 11,-2.



¥ +9x=-22 ={x+m][r+n]

=(x+11)(x+(-2))

[m:ll,n:—?.)

=(::r+| I}[Jr—?.}

Therefore, x2 4+9x-22=0
(x+11)(x=2)=0 (Factors)

x+11=0

(or) x—=2 =0 (By zero product property)

Now solve each equation separately.
x+11=0

x+11-11=0-=11 (Subtract 1jon each side)
x=-=11

x=-2=0

x—242=0+2 (Add 2o0n each side)

x =2 (Simplity)
The solution setis {-11,2}.
Check - To check the proposed solution set substitute xby =11,2in the given eqguation.
For x=-11.

X +9x-22=0

(-11)? +9(=11)-22=0 (Put x=-11)

121-99-22 =0 (Simplify)
0=0 True

Therefore. the solution setis |{-11,2}|.




Answer 15CU.
Consider the equation

d*-3d =170
The objective is to factor given equation.
d*-3d =170

d* =3d—70=70-70 (Subtract 7¢on both sides)
d* -3d-70=0 (Simplify)

Compare g2 —34-70With 2 4 by 4 c-
Here p=-3.

c==70

d*~3d-70=(d+m)(d+n)

=d* +{m+n:]d+mn

Thatis m+p=-3is negative,
mn = =7(1is also negative.

So either m(or) nmis negative but not both.

Now make list of factors of —7(in those pair of factors, choose the factors whose sum is -3.

Factors of —70 | Sum of factors

1.=70 —69
-1.70 69
10.-7 3

-10.7 -3




—-2.35 33

—-14.5 -9

The correct factors are =10,7 .
d*-3d-T0=(d+m)(d+n)
=(d+(-10))(d+7) (m=-10,n=7)
=(d-10)(d +7)

Therefore. 42 -34-70=0
= (d-10)(d +7)=0 (Factors)
d-10=0

(or) d+7 =0 (By zero product property)

Now solve equation separately.
d=10=0
d—10+10=0+10 (Add 100n each side)
d=10
d+7=0
d+7-7=0-7 (Subtract 7on each side)
d=-7

The solution set is {tﬂﬁ—?}.



Check:- To check the proposed solution set, substitute gby 10,=7in the given equation.
For d=10.

d*-3d-70=0

(10)* =3(10)-70=0 (Put d=10)

100-30-70=0 (Simplify)

0=0 True

For d=-7.

d*-3d-70=0

(-7)° =3(=7)-70=0 (Put d=-7)

49+21-70=0 (Simplity)
0=0 True

Therefore, the solution set is {IIJ,—'.F} :




Answer 16CU.

Consider that the product of two consecutive integers is 156.-
The objective is to find the consecutive integers.
Let the consecutive integers be x,x+1.
Since the product of x, x+1i5 156-
x-x+1=156
r[:x+]]= 156
x-x+x-1=156 (By distributive a(b+c)=ab+ac)

x> +x=156

¥ +x—156=156—156 (Subtract |560n both sides)
X +x-156=0

Now solve the above equation for x.

First factor the polynomial 2 4 «_ 156

Compare 2 4 x—156With »? 4 hy+c

Here p=1.

c==156-

X 4+ x=156=(x+m)(x+n)

=z +[m+n}x+ mmn

That is m+n=1.
mn=-156
m+ nis positive and mwn is negative. So either mor nnegative but not both.

Mow make list all the factors of —]56. where one factor of each pair is negative in those pair of
factors, choose the factors whose sum is 1.



Factors of —156 | Sum of factors
-1.156 155
1.—156 =155
-2.78 76
2.-78 -76
-4.39 35
4.-39 —35
-3.52 49
3.-52 -49
-12.13 1
12.-13 -1

The correct factors are —-12,13.

Therefore, x* +x—156=(x+m)(x+n)
=(x+(-12))(x+13) (m=-12,n=13)

=(:r- |2){.r+|3}



Therefore, 2 4 v_156=0
= (I—]E](I+13)=ﬂ

= x=12=0

Or x+13=0 (By zero product property)

Now solve each equation separately

x=12=0

x—=12+12=0+12 (Add 120n each side)

x=12
x+13=0

= x+13-13=0-13 (Subtract |3on each side)

x==[3
The solution setis {12,-13}

There are two consecutive integer sets.

For x=12.
x+1=12+1
=13
For y=-13.
x+1==13+1
=—12
Check: 12.13=156 True

—12-=13=156 True

Therefore the two consecutive integers are

12.13

or

~13,-12|.




Answer 17PA.

Consider the trinomial 42 +8a+15-

The objective is to factor the given trinomial.
Compare g2 +8a+15With 42 4 prsc-
Here bh=8§,

c=15

Since
(.r+ M)(I +H}= Iz +{m‘+r.'].r+ mH
Now find two numbers whose product is |§and sumis §.

For this list all the factors of 15and choose a pair of factors whose sumis §.

Factors of |5 | Sum of factors

113 16

3.5 3

The correct factors are 3,5.

Hence
a’ +8a+15=(a +m)(a+n)
:(ﬂ+3]{ﬂ+5} [mzlnzﬁ]

Check: Check the result by multiply tow factors by FJf, method.
F (] ! L
(@+3)(a+5)=a-a+5a+3a+35

( FOIL method)

=a*+8a+15 True

Therefore. the factorization of (4% +8a+15

s [(a+3)(a+5)|




Answer 18PA.
Consider the trinomial 2 +12x+27
The objective is to factor the given trinomial.
Compare x2 412x+27With y2 L by e
Here p=12.
=27

Since
(x+ m}(:+n]=x2 +(m+n)x+mn
Now find two numbers whose product is 27and sumis (2.

For this list all the factors of 27and choose a pair of factors whose sum is (2.

Factors of 27 | Sum of factors

1,27 28

3,9 12

The correct factors are 3,9

Hence
¥ +12x+27 =(x+m)(x+m)
:{x +3){x+ 9} I:mzlnzﬁ]

Check: Check the result by multiplying two factors by FOJf[, method.

I i} ! L
(I+ 3)[I+9] — v-x+9-x+3x+39 ( FOIL method)

= ¥ +12 x+27 True (Simplify)

Therefore, the factorization of |x2 +12x+27

s |(x+3)(x+9)|.




Answer 1PA.

Consider the trinomial 2 +12¢+35.
The objective is to factor the given trinomial.
Compare ¢2 +12¢+35With 2 L peyd-
Where h=12.
d=33
Since (I-]- m)(x + n::l =x? +{:m+ n}x+ Hin
Now find two numbers whose product is 35and sum is 12.

For this list all factors of 35and choose a pair of factors whose sum is (2.

Factors of 35 | Sum of factors

1,35 36

5,7 12

The correct factors are 5,7.

Hence ¢® +12x+35=(c+ m)(c+n)

= (c+5}(c+ ?:l [m =5,n= ?:l

Check: Check the result by multiplying two factors using Fjf method.
(c+5)(c+T)=c-c+T-c+5-c+5-7

( FOIL method)

— 2 4120+ 5.7 (Combine like terms)

—¢? +12¢+35 True

Therefore, the factorization of |2 +12¢+35

s |(c+5)(c+7)|-

Answer 20PA.
Consider the trinomial },3 +13y+30-

The objective is to factor the given trinomial.



Compare y? 413y +30With 2 L prse.

Where h=13,

c=30

Since (.r+ m)(x+n)=xz +{:m+n}x+ n-n

Now find two numbers whose product is 30, and sum is 13.

For this list all the factors of 30and choose a pair of factors whose sumis (3.

Factors of 3() | Sum of factors
1,30 31
2,15 17
3,10 13
5,6 11

The correct factors are 3,10.

Hence, y*+13y+30=(y+m)(y+n)

:(_],=+3}{y+ I{}} (m=3n= Iﬂ)

Check: Check the results by multiplying two factors by F¢f[ method.
Fooo ! L

(y+3)(y+10)=p-p+10-p+3- y+310

( FOIL method)
=32 +13 y+3.10 (Combine like terms)

=2 +13y+30 True

Therefore. the factorization of |y% +13 y+30

is |(y+3)(y+10)|.




Answer 21PA.

Consider the trinomial p? —22 m + 21-
The objective is to factor given trinomial.
Compare % —22m+21With 42 4 py4e-
Here p=-22,

c=21

m* —=22m+21=(m+r)(m+ p)

=m’ +(r+p)m+rp

Thatis r+ p=-22is negative and

rp = 21is positive.

So rand p must both be negative.

Now make a list of negative factors of 21, in those pair of factors, chose the factors whose
sumis -22.

Factors of 21 | Sum of factors

-1,-21 =22

The correct factors are =1,-21.

Therefore,

m* =22m+21=(m+r)(m+p)
=(m+(-1))(m+(-21)) (r=-1p=-21)
= (m=1)(m-21)

Check:- Check the results by multiplying two factors by Feyr method



@

( FOIT method)

=m® =22m+21 True

Therefore. the factorization of

!

(m=1)(m=21) = m-m (21 m-+ (-1 m-+ (~1)-(~21)

m® —22m+21

is

(m=1)(m=21)|.




Answer 22PA.
Consider the trinomial 42 — 74 +10-

The objective is to factor the given trinomial.

Compare g2 —74+10With 32 L b s e

b=-7,

c=10

d* =Td+10=(d+m)(d +n)
=d? +{m+n)d+mﬁ'

Thatis m+p=-7.

mn =10, m+ nis negative and mn is positive.

So mand nmust both be negative.

Now make a list of negative factors of 1(). in those pair of factors, choose the factors whose
sum is —7.

Factors of |( | Sum of factors

-10,-1 -11

_51- -2 _?

The correct factors are =5,-2.

Hence d” -7d+10=(d+m)(d+n)
(@ +(-9)(d+(2)) (m=-5.n=-2)
=(d-5)(d-2)

Check: Check the result by multiplying the factors by F¢Jf, method



(a’-—5}(d—2)=d-g+(—ﬂz}-a’+[j5]d+[—5}-{—£2}

( FOIL method)
=d? -2d =54 +10 (Simplify)
=d?-7d+10 True

Therefore, the factorization of |42 =74 +10|i

(d-5)(d-2)|.




Answer 23PA.

Consider the trinomial 5% —17 p+72
The objective is to factor given trinomial
Compare p2 —17 p+72With 2 L by s e,
b=-17,

c=72
p*-17p+72=(p+m)(p+n)

= pz +[m+n}p+nm

Thatis mn=—17is negative and

mn = 72 is positive

S0 mand nmust both be negative.

Now make list of negative factors of 72, in those, pair of factors choose the factors whose
sumis —17.

Factors of 72 | Sum of factors
-1,-72 -73
-2,-36 -38
-3,-24 -27
—4.-18 = )
-6,~-12 -18
—8,-9 -17




The correct factors are —8,-9.

Therefore,
_,r:r2 —1?p+?2={p+m){p+n:l
=(p+(-8))(p+(-9)) (m=-8.n=-9)
={p—3}{p-9]
Check: Check the results by multiplying two factors by Foff, method
o ¥ ! L
(p=8)(p=9)=p-p+p-(-9)+(=8) p+(-8)(-9)
= p* -9 p—-8 p+72 (Simplify)

=p*-17 p+72 True

s [(p-8)(p-9)|

Therefore the factorization of | p? —17 p+72




Answer 24PA.

Consider the trinomial gz ~19g +60
The objective is to factor gives trinomial.
Compare g2 — 19g+60With 2 L by 4 e
Here b=-19,
c=60
g’ —19g+60 =(g+m)(g+n)

= g? +(m+n)g+mn
Thatis py+x=—19is negative and
mn = 60is positive
S0 mand nmust bots be negative.

Now make list of negative factors of (. in those pair of factors, choose the factors whose
sumis —19.

Factors of &) | Sum of factors
~1,-60 -61
-2,-30 -32
-3,-20 -23
—4,-15 19
-5,-12 -17
—6,-10 -16

The correct factors are —4,-15.



Therefore,
g -19g+60=(g+m)(g+n)
=((g+(-14))g+(-15)) (m=-4.n=-15)
=(g-4)(g-15)

Check: Check the results by multiplying two factors by FQJi Method

(2-4)(g-15) = - +(-15) g +(~4) g +(~4)(-15)

( FOIL method)
=g* -15g -4 g +60 (Simplify)
=g? -19g +60 True

Therefore. the factorization of gz ~19g+60

s [(g—-4)(g-15)|

Answer 25PA.

Consider the trinomial 2 4+ 6v—7
The objective is to factor given trinomial.
Compare x2 +6x—7With 2 4 prse
Here b=6,

c==7

X +6x-T=(x+m)(x+n)

=_r2(:m+n]x+mn

Thatis w4+ n = 6positive and

mn = =7 is negative.

So either mor nnegative, but not both.

Now make list of factors of —7, where one factor of each pair is negative, in those pair of
factors, choose the factors whose sumis §.

Factors of —7 | Sum of factors

-1,7 6




The correct faciors are =1,7.

Therefore, x*+6x—7=(x+m)(x+n)
={x+{-l]][r+7} [m =—I,n=7]

={I-I][I+ ?)

Check:- Check the results by multiplying two factors by Foff, method.

(x=1)(x +?)=x-£+‘?-g+{-fl}~x +(—LI}?

( FOIL method)
=x* +7x—-x—7 (Simplify)

=2 +6x—7 True

Therefore. the factorization of |x2 +6x-7]is |(x—1)(x+7)|-




Answer 26PA.

Consider the trinomial 32 4 p_20-
The objective is to factor given trinomial.
Compare p? 4 p-20WIN 2 4 ex4d-
Here ¢=1,
d=-20
b* +b-20=(b+m)(b+n)
=p? +(m+n}b+mn
Thatis 4 p=1positive and
mn = =20is negative.
So, either mor nnegative, but not both.

Now make list of factors of —2(, where one factor of each pair is negative, in those pair of
factors, choose the factors whose sum is 1.

Factors of 20 | Sum of factors
-1,20 19

1,-20 -19

4,5 -1

-4.5 |

10,-2 8

-10,2 -8




The correct factors are —4,5.

Therefore,

b* +b—20=(b+m)(b+n)
=(b+(-4))(b+5) (m=-4.n=5)
—(b-4)(b+5)

Check:- Check the results by multiplying two factors by  Foff, Method.

(b~4](b+5}=b-g+5-g+(a—14)-b+{it}5

( FOIL Method)
=bh* +5h—4b-20 (Simplify)
=b* +b-20 True

Therefore, the Tactorized form of (32 ,  _20lis |(b-4)(b+5)|.




Answer 27PA.
Consider the trinomial %2 + 34 =40

The objective is to factor given trinomial
Compare j2 +3h—40 With 52 4 by 4 c-
Here p=3.
¢ =-40
B +3h-40=(h+x)(h+y)
=i +{x+_y}h + Xy
Thatis x+ y=3, positive and
xy =—4( is negative.
So either xor ) negative, but not both.

Mow make list of factors of —4(, where one factor of each pair is negative, in those pair of
factors, choose the factors whose sumis 3.

Factors of —40 | Sum of factors

1.—40 -39
-1.40 39
8.-3 3
-8.5 -3
2.=-20 -18

-2.20 18




10.—4 6

-10.4 -6

The correct factors are 8,-5.
Therefore, h* +3h-40=(h+x)(h+y)
=(h+8)(h+(-5)) (m=8n=-5)
=(h+8)(h-5)

Check:- Check the results by multiplying two factors by Fojf, method.

(h+8)(h-5)= g-h+3-g+{—"5:}~h+§(—5:}
( FOIL method)

= h* +8h—5h—40 (Simplify)

= h? +3h—40 True

Therefore. the factorized form of |42 +3h-40|is |(h+8)(h-35)|.




Answer 28PA.
Consider the trinomial ;2 + 3 -54

The objective is to factor given trinomial
Compare p? +3n-54With 2 L prye.
Here p=3.

c=-54

n’ +3n-54=(n+x)(n+y)

= +(x+y)n+xy

Thatis x+ y=3. positive and

xy = -54is negative.

So either xor y negative, but not both.

MNow make list of factors of —54, where one factor of each pair is negative, in those pair of
factors, choose the factors whose sumis 3.

Factors of —54 | Sum of factors
1.-54 =53

-1.54 53

9.-16 3

6.-9 -3

3.-18 -15

-3.18 15

2.-27 =25




-2.27 25

The correct factors are 9, —6.
Therefore, n® +3n—-54=(n+ x)(n+y)
=(n+9)(n+(-6)) (x=9.y=-6)
=(n+9)(n~6)

Check:- Check the results by multiplying two factors by Fojf, method.

F 0 ! L
(n+9)(n=6)=n-n+(-6)n+9-n+9(-6)
( FOFL method)
=n’ —6n+9n-54 (Simplify)

=n? +3n-54 True

Therefore, the factorized form of |4? +3,-54is |(n+9)(n-6)|.




Answer 29PA.
Consider the trinomial _,,1 -y=42.

The objective is to factor given trinomial.
Compare y? — p—42with 2 g pyye.
Here b=-1,

c=-42

y?—y=42=(y+m)(y+n)

= y? +(m+n)y+mn

Thatis g+ p=—1is negative and

mn = =42 is also negative.

S0, either mor nis negative but not both.

Now make list of positive factors of —42, in those pair of factors, choose the factors whose
sumis —J.

Factors of —42 [ Sum of factors
1,—42 —41

—-1,42 41

6,-7 - |

6,7 |

2,-21 -19

-2,21 19

3.-14 ~11




-3,14

The correct factors are 6,-7 .

Therefore,
Vi—y—42=(y+m)(y+n)
=(y+6)(y+(-7)) (m=6,n=-7)
=(y+6)(y-7)

Check:- Check the result, by multiplying the factors by fFoJf, method.

(y+6)(¥=7) =;~y +{—tj7")-y+é~y+6~[—f:}‘]

( FOIL method)
= y* =7y +6 y—42 (Simplify)

=y? —y—42 True

Therefore. the factorized form of },2 -y=-42 is {_}'+ﬁ](}1_?} _




Answer 30PA.
Consider the trinomial -2 _ 18z —40

The objective is to factor given trinomial.
Compare z2 —18z—40With 2 L pv 4 e-
Here bh=-18§,
¢ =—40
22 -18z-40=(z+m)(z +n)
=z 4 (m+n)z+mn
Thatis m+n=-18Is negative and
mn = =40is also negative.

So, either mor mis negative, but not both.

Now make list of negative factors of —4(), in those pair of factors, choose the factors whose
sumis —18.

Factors of —4( | Sum of factors
1,-40 -39

—-1,40 39

2,-20 -18

-2,20 18

10,4 6

-10.4 -6

8,-5 3




-8,5 -3 ‘

The correct factors are 2,-20.

Therefore,
32—133—4U={z+m}{z+n)
={z+2:l[z—20] (m =2n =—2D]

Check:- Check the result, by multiplying the factors by FOJff method.

' i f I
(z+ 2){2 — 20) =z.z4 z-{—20)+ Z(z}+ 2 -(—2{})
( FOII Method)
=22 —20z+2z-40

(Simplify)
=z2 —18z-40 True

Therefore. the factorized form of |2 _18z-40is |(z+2)(z-20)|-




Answer 31PA.
Consider the trinomial —72 + 6w+ w*

The given trinomial can be written as 2 + §w—72-
Compare w2 +6w-72 With 2 4 by 4

Here h=6,

c=-72

w? +6w=72=(w+m)(w+n)

= H’E + l:.i‘ﬁ +ﬂ'}‘|~#+ LEaiy

Thatis 4+ n = 6is positive and

mn = =72 15 negative.

So, either m (or) » negative, but not both.

Now make list of factors of —72, where one factor of each pair is negative, in those pair of
factors, choose the factors whose sumis § .

Factors of —72 | Sum of factors
1.=72 =71

-1.72 71

8.-9 -1

-8.9 1

-3.24 21

3.-24 =21

6.—12 -6




-6.12

6 ‘

The correct factors are =6,12.

Therefore, w” +6w—72=(w+m)(w+n)
= (w+(-6))(w+2)

(m=-6,n=12)

=(w-6)(w+12)

Check - Check the results, by multiplying two factors by FQJL method.

(w=6)(w+12)= :,. w+.[_05)- W+ I,E- u+(—.,6) 12
( FOIL method)

=w? —6w+12w-T72

(Simplify)

=w? +6w-72 True

Therefore. the factorized form of |w? +&w—T72

s |(w=6)(w+12)|.




Answer 32PA.
Consider the trinomial —30+13x+ x°

The given trinomial can be written as 2 +13x=130.

Compare x? 4+13x-30With 2 4 pyie
Here b=13,

c=-30

X 413x-30=(x+m)(x+n)

= x? +I:m+n)_r+mn

Thatis pr+p=13Is positive and
mn = =30 is negative.
So, either mor) » negative, but not both.

Now make list of factors of —3(), where one factor of each pair is negative, in those pair of
factors, choose the factors whose sum is 13.

Factors of —3() | Sum of factors
1.-30 -29

-1.30 29

6.-5 I

-6.5 -1

2.—15 -13

-2.15 13

3.-10 =




-3.10

? ‘

The correct factors are =2.15.

Therefore, x* +13x-30=(x+m)(x+n)
=(x+(-2))(x+15)

(m=-2,n=15)

=(x=2)(x+15)

Check - Check the results, by multiplying two factors by FQJI method.

(x=2)(x+15)= ;~x+(—nz)~x+;'-lﬁ+(—!:?}-li
( Fodi method)

=x*=2x+15x-30

(Simplify)

=x? +13x-30 True

Therefore. the factorized form of |y? +13x=30

s |(x=2)(x+15)].




Answer 33PA.
Consider the trinomial g2 +5ab +45b*.
The objective is to factor the given trinomial.
Compare g% +5agb+4p*With 32 L vl g
Where ¢ =56,
d =46
Since
(.:a-+Jr:'q-][.a+av.-:]=¢:-1 +(m+n)a+m-n

Now find two numbers whose productis gg?and sumis 5p.

Factors of 442 | Sum of factors

252b 4h
4bb 5h
1.45% 4% +1

The correct factors are b, 45 .

Hence
a +5ab+4b =(a+m}(ﬂ+ﬁ}
=(a+b)(a+4b) (Put m=b,n=4b)

Check: Check the result by multiply two factors by fFQJf, method.
F 0 I L
(a+b)(a+4b)=a-a+a-4b+b-a+b-4p | FOILMENOD)

=a° +4ab +ab+4b* (Simplify)

—a° +5ab+4h* True

Therefore the factorization of |42 +5ab+4h°

s |(a+b)(a+4b)|.




Answer 34PA.
Consider the trinomial x2 —13 xy + 36

The objective is to factor the given trinomial.
Compare 2 - 13y-x .;._.;},Ewith YL S
b==13y,
c=36 yz
X2 —13xy 436y =(x+m)(x+n)
=x° +(m+n)x+mn
Thatis m+n=-13 yis negative and
mn = 36 y*is positive.
S0, m,nmust both be negative.
Now list of negative factors of 36 y?. in those pair of factors, choose the factors whose sum is
-13y.
36 % =1.36 )7
=1-3-12.)°
:].3.3.4.J,3
- ],3.3.2,2,};3
=1:3:3.2-2.y-y
Choose the factors,
36y =9y-4y
The negative factors are —4y,-9y.
The sum of the factors is
-4y+-9y=-13y
Therefore, the correct factors are —4 y,-9 y

Therefore,



x* =13xp+36)° =|::r+m}[r+n]

= {I + —4 y}(r+{—'}y}] [m =—4y.n= -9_}:)

={;r—4_p)(1-9y]

Check: Check the result by multiplying the factors by FOfL method.

(x=4y)(x-9y) =;:-x+x-[

( FOIfL method)
=x* —13xy+36y* True

Therefore, the factorization of

0y )ex-(<dy) (<4 y)(-9y)

x2 - 13 xy +3|I!5r}-'E

5

(x—4y)(x=9y)|.




Answer 35PA.
Consider that the area of a rectangle
=x* +24x -8l
The objective is to find an expression for the perimeter of a rectangle.

For this first factor 2 +24 x =81

Compare x? +24x-81With 2 L hr s e
Here b=24,
¢==81
X +24x—-81=(x+m)(x+n)
=_1'2 +(m+n).‘r+m-u
Here m+ n = 24 positive and
mn = —81is negative
So either mor » is negative but not both

Mow make list all factors of —&]where one factor is negative, choose a pair of factors whose
sumis 24 .

Factors of —81 | Sum of factors
-1.81 80

l.—81 -80

-3.27 24

3.-27 =27

9.-9 0

The correct factors are -3,27

Therefore,



x* +24x-81=(x+m)(x+n)
=(x+(-3))(x+27) (m=-3,n=27)
=(x-3)(x+27)

Since area of rectangle

=1-b.

Here [=x+27,

b=x-3

Also perimeter of rectangle
p=2-(1+b)
=2(x-27+x-3) (Substitute 1,b)
= E{I +x+ 24}
=2(2x+24) (Combine like terms)
=2.2x+2.24 (By distributive)
=4x+48

Therefore. perimeter of rectangle

=|4x+48|.




Answer 36PA.
Consider that area of a FEI:'EEIFI-QIE
=x?+13x-90
The objective is to find an expression for the perimeter of a rectangle.

For this first factor +2 +13x=90.

Compare x2 +13x-90With ,2 L byt
Here h=13,
c=-90.
X +13x-90=(x+m)(x+n)
= x* +(m+n)x+m-n
Here m+p=13Is positive and
mn = =90is negative.
So either mor nmust be negative but not both

Mow make list all factors of —9Qwhere one factor is negative choose a pair of factors whose
sumis 13.



Factors of —9Q | Sum of factors
1.-90 -89
-1.90 89
-2.45 43
2.—45 —43
-3.30 27
3.-30 =27
-5.18 13
5.-18 -13
-6.15 9
6.-15 -9
-9.10 1
9.-10 -1

The correct factors are -5,18.

Hence




X +13x-90=(x+m)(x+n)
=(x+(-5))(x+18) (m=-5,n=18)
=(x=5)(x+18)

Since area of rectangle

={-b

Here /=x+18,

h=x-5

Also perimeter of rectangle
p=2(1+b)
=2thE+x—5]{I=x+]&b=x—5}
=2(2x+13) (Simplify)
=2-2x+2-13 (By distributive a(b+c)=ab+ac)

=4x+26

Therefore, perimeter of rectangle is (4 x+ 26|.




Answer 37PA.
Consider the equation

P +16x+28=0
The objective is to solve the given equation.

For this first factor 2 4+16 x+ 28and then use zero product property.
Compare x2 4]16x+28With ,2 by
Here b=16,
c=28
Since (x+ m:l{:r + H) =x*+ [m+ u]x+ min
Now find two numbers whose product is 28and sumis 16.

For this list all the factors of 28and choose a pair of factors whose sum is 6.

Factors of 28 | Sum of factors

1.28 29
7.4 11
14.2 16

The correct factors are 14,2.

x> +16x+28=(x+m)(x+n)
=(x+14)(x+2) (m=14,n=2)
Therefore, x? +16x+28=0
(x+14)(x+2)=0 (Factor)
x+14=0

(or) x+2 =0 (By zero product property)

Now solve each equation separately.

x+14=0



x+14-14=0-14 (Subtract j4o0n each side)
x=-14

x+2=0

x+2-2=0-2 (Subtract 2 on each side)
x==2
The solution set is {-I-fL—Z}.

Check:- To check the proposed solution set, substitute xby —14,=2in the given equation.
For x=—14.

X +16x+28=0

(-14)* +16(~14)+28=0 (Put x=-14)
196 — 224 + 28 = 0 (Simplify)

0=0 True
For x=-2.

X +16x+28=0

(-2)° +16(~2)+28=0 (Put x=-2)

4 -32+28 =0 (Simplify)
0=0 True

Therefore. the solution setis |{-14,-2}|.




Answer 38PA.
Consider the equation
b* +20b+36=0
The objective is to solve the given equation.
For this first factor p2 4205+ 36 and then use zero product property.
Compare j2 + 2048+ 36 with Y ibrte
Here b=20,
c =36
Since (b+m}(b+n}:h1 +(m+n)b+mn
MNow find two numbers whose product is 3gand sumis 2(.

For this list all the factors of 3gand choose a pair of factors whose sum is 2().

Factors of 36 | Sum of factors
1.36 37
2.18 20
3.12 15
9.4 13
6.6 12

The correct factors are 2,18.
b* +20b+36=(b+m)(h+n)
={b+2}{b+13] {mzi,nzlﬁ]

Therefore,



b +20b+36=0

(b+2)(b+18)=0 (Factor)

b+2=0 (or)

b+18 =0 (By zero product property)

Now solve each equation separately.

b+2=0

b+2-2=0-2 (Subtract 2on each side)
b=-2

b+18=0

h+18-18=0-18 (Subtract |8on each side)
b=-18
The solution set is {-}L—IE}.

Check: To check the proposed solution set substitute p by -2, —18in the given equation.
For p=-2.

b* +20b+36=0

(-2)* +20(-2)+36=0 (Put p=-2)
4-40+36 =0 (Simplity)

0=0 True

For p==18.

b +20b+36=0

(~18)* +20(-18)+36 =0 (Put h=-18)

324-360+36 =0 (Simplify)
0=0 True

Therefore. the solution setis |{-2,-18}|.




Answer 39PA.
Consider the equation

yi+dy-12=0
The objective is to solve the given equation.

For this first factor 2 4 4y —12and then use zero product property.

Compare 2 44 p—12With 2 L by e

Here h=4.
c=-12

Since (_y+m;|{y+n}=y2 +{m+n]_}r+ mn .

Thatis m+ n = 4positive and

mn = —121s negative. So, either m (or) nnegative but not both.

Mow make list of factors of —]2, where one factor of each pair is negative, in those pair of
factors, choose the factors whose sumis 4.

Factors of —12 | Sum of factors

1.-12 -11

3.-4 -1
34 l
2.-6 -4
~26 4

The correct factors are =2.6.

_}:2+4_}:-12=(y+m:](_}:+n]



={_].=+[-Ej]}{y+ﬁ:| [m =—2,n=ﬁ}
=(¥=2)(»+6)
Therefore, y%44y-12=0
[};_g)(y...ﬁ}:ﬂ (Factors)

y=2=0

(or) y+6=0 (By zero product property)
Now solve each equation separately.
y=2=0

y=2+2=0+2 (Add 2o0n both sides)
y=12

y+6=0

y+6-6=0-6 (Subtract gon both sides)
y=-6

The solution setis {2,-6}.

Check:- To check the proposed solution set, substitute yby 2,-6in given eguation.
For y=2,

Yy +4y-12=0

(2)* +4(2)-12=0 (Put p=2)
4+8-12=0

0=0 True

For y=-6,

(-6)” +4(~6)-12=0 (Put y=-6)

36-24-12=0
36-36=0
0=0 True

Therefore. the solution setis |{2,-6}|.




Answer 40PA.

Consider the equation

d*+2d-8=0

The objective is to solve the given equation.
For this first factor 42 4+ 2 4 —gand then use zero product property.
Compare g2 4+24-8With 42 { prsc-
Here h=2.

c=-8

Since (d+m}(d+n}=a’1 +(m+n]d+mn
Thatis p+n = 2positive and

mn = =815 negative.

So either m(or) nnegative but not both.

Now make list of factors of —g. where one factor of each pair is negative, in those pair of
factors, choose the factors whose sumis 2.

Factors of —§ | Sum of factors
l.-8 -7

-1.8 7

2.-4 -2

-2.4 2

The correct factors are =24 .
d? +2d—3={:d+m}{:d+n}
= {.r.f— E}(d+ 4] [m ==2.n= 4]

Therefore, 42 4+24-8=0



(d-2)(d +4)=0 (Factors)

d-2=0
(or) d+4=0 (By zero product property)
MNow solve each equation separately,
d-2=0
d-2+2=0+2 (Add 2o0n each side)
d=2
d+4=0
d+4-4=0-4 (Subtract 4on each side)
d=-4
The solution setis {2,-4}.

Check: To check the proposed solution, substitute gby 2,-4in the given equation.
For d=2.

d*+2d-8=0

(2)° +2(2)-8=0 (Put d=2)

4+4-8=0 (Simplity)

0=0 True

For d=-4.

d*+2d-8=0

(-4)" +2(-4)-8=0 (Put d=—4)

16 —8-8=0 (SImplify)
0=0 True

Therefore, the solution setis |{2,—4}|.




Answer 41PA.

Consider the equation

a’-3a-28=0
The objective is to solve the given equation.
For this first factor 42 —34-2g8and then use zero product property.
Compare 4% -3g-28With 2 L prse-
Here p=-3.

c=-28

Since (a+ m]l:a+ n) =a’+ [n:r+ H)a + mn
Thatis m+pn=-3. negative and

mn = =28is also negative.

So, either m(or) mis negative, but not both.

Now make list of factors of —28, in those pair of factors, choose the factors whose sumis 3.

Factors of 28 | Sum of factors
1.-28 =27

-1.28 27

4.-7 -3

-4.7 3

2.-14 -12

-2.14 12

The correct factors are 4,-7.

a —3&-23=[a+ m}{a+ n]

& -n ER A ) F O "



=(a+4)(a+(-7)) (m=4,n=-7)
=(a+4)(a-7)
Therefore, g% —34-28=0
(a+4)(a=7)=0 (Factor)

a+4=0

(or) g-7=0 (By zero product property)
Now solve each equation separately.
a+4=0
a+d4-4=0-4 (Subtract 4on each side)
a=—4
a=7=10
a-T+7=0+7 (Add 7on each side)
a=T7
The solution setis {—4,7}.

Check:- To check the proposed solution, substitute aby -4, 7 in the given equation.
For g=-4.
at-3a-28=0

(-4)* -3(-4)-28=0 (Put g=—4)

16+12-28=0
0=0 True
For g=17.
a*-3a-28=0

(7)*-3(7)-28=0 (Put g=7)

49-21-28=10
0=0 True

Therefore. the solution setis |{—4,7}.




Answer 42PA.
Consider the equation

gi-4g-45=0
The objective is to solve the given equation.

For this first factor 42 —34—28and then use zero product property

Compare g: —4g —45with

XX +bx+e=0

Here h=-4.

c=-45

Since (g+x}[g+_}=]=g2 +(x+y)g+xy
Thatis x+ y=-4negative and

xy =—45is also negative.

So, either m (or) nis negative, but not both.

Now make list of factors of —45. in those pair of factors, choose the factors whose sum is —4.

Factors of —45 | Sum of factors
1,—45 44

—-1,45 44

9,-5 4

-9.5 -4

3,-15 -12

-3,15 12

The correct factors are =9.5.



g'-4g-45=(g+x)(g+y)
=[:g+(—9]][g +5:| [r: -9,y=5}
=(g-9)(g+5)
Therefore,
g'-4g-45=0
(g-9)(g+5)=0 (Factors)
g-9=10 (or)
g +5=0 (By zero product property)
Now solve each equation separately.
g-9=0
£-9+9=0+9 (Add 9on each side)
g=9
g+5=0
g+5-5=0-35 (Subtract 5on each side)
g==-5
The solution setis {9,-5}.

Check:- To check the proposed solution, substitute gby 9, -5in the given equation.



For g=9,

gl -4g-45=0

(9)* -4(9)-45=0 (Put g=9)
81-36—45=0 (Simplify)

0=0 True

For g=-5,

gi-4g-45=0

(-5)* —4(-5)-45=0 (Put g=-5)

25+20-45 =0 (Simplity)
0=0 True

Therefore. the solution setis |{9,-5}|.




Answer 43PA.

Consider the equation
m=19m+48=0
The objective is to solve the given equation.

For this first factor ,p% —19,;+ 482and then use zero product property.
Compare ;2 —19m+48 With 2 4 pr 4 ¢
Here h=19,
c=48
Since (m +_r}{m+ y} =m*+ (x+ y}m + Xy
Thatis x+ y=-19negative and
xy = 48is positive.
So. x & y must both be negative.

MNow make list of factors of 48, in those pair of factors, choose the factors whose sumis —]9.

Factors of 48 Sum of factors
~1.-48 —49
—2.-24 26
—6.-8 -14
~16.-3 19
—4.-12 -16

The correct factors are —=16,-3.

m® =19m+48 :[nr+x){m+ _],:.]

=(m+(-16))(m+(-3)) (x=-16,y=-3)



= (m-16)(m-3)
Therefore,
m* —19m+48=0
[m —Ié}{m —3) =( (Factor)
m=16=0
(or) m—3=0 (By zero product property)
MNow solve each equation separately.
m-16=0
m-16+16=0+16 (Add ]g0on both sides)
m=16
m-3=10
m-3+3=0+3 (Add 30n each side)
m=3
The solution setis {16,3} .
Check:- To check proposed solution, substitute mby 16,3in the given equation.
For m=16.
m* ~19m+48=0

(16)* ~19(16)+48 =0 (Put m=16)

256-304+48 =0 (Simplity)
0=0 True

Therefore. the solution setis |{16,3}|.




Answer 44PA.

Consider the equation

n=22n+72=0

The objective is to solve the given equation.
For this first factor 2 —22 4+ 72and then use zero product property.
Compare p?2 —22p+72With 2 L pvie.
Here p=-22.

c=72

Since (n+ :r](ﬂ+ _],r} =1 +(:: + y)n+ xy
Thatis x+ y=-22negative and

xy = 72 positive.

So, xand ymust both be negative.

Now make list of factors of 72 . in those pair of factors, choose the factors whose sumis -22.

Factors of 72 | Sum of factors
-1.-72 =73
-8.-9 -17
-36.-2 -38
-24.-3 =27
-18.-4 -22
—-6.-12 -18

The correct factors are —18,—4

n1—22H+?2={n+I){x+y)



=(n+(-18))(n+(-4)) (x=-18,y=-4)

={n—|3){n—4]

Therefore, 32 =22 5+72=0

[H— IE){H— 4} =0 (Factor)

n—=18=10

(or) p—4 =0 (By zero product property)
MNow solve each equation separately.
n-18=0

n—18+18=0+18 (Add [§on both sides)
n=18

n—=4=0

n—4+4=0+4 (Add 4on both sides)
n=4

The solution setis {18,4}.

Check:- To check the proposed solution, substitute nby 18,4 in the given equation.
For p=18.

n*=22n+72=0

(18)* -22(18)+72=0 (Put n=18)
324-396+72 =0 (Simplify)

0=0 True

For p=4.

n'=22n+72=0

(4)°-22(4)+72=0 (PUt n=4)

16 —88+ 72 =0 (Simplity)
0=0 True

Therefore. the solution set |{18,4}].




Answer 45PA.

Consider the equation
22 =18-7z
The objective is to solve the given equation.
22 =18-7z
22 _18=18—=7z—18 (Subtract |gon each side)
z? =18 = =7 z (Simplify)
22 _18+7z=-7z+7=z (Add 7zon each side)
z* +7z-18 =0 (Simplify)
The given equation can be written as
22+7z-18=0
For this first factor ;2 47> —18and then use zero product property.
Compare z2 4+7z-18With 2 L phrac-
Here h=17.
c=-18
Since (z +m](z+rf:|= z* +(m+n]z+mn
Thatis + = 7positive,
mn = —18negative.
So, either m (or) n negative, but not both.

Now make list of factors of —]§&, where one factor of each pair is negative, in those pair of
factors, choose the factors whose sum is 7.



Factors of —1& | Sum of factors
-1.18 17

18. -1 -17

-3.6 3

3.-6 -3

D=2 7

9.2 =7

The correct factors are 9,=2.

22 +7z-18=(z+m)(z+n)
=(z+9)(z+(-2)) (m=9,n=-2)

= {:: +9][z - 1]
Therefore, z2 4+7z-18=0
(z+9)(z-2) =0 (Factors)

z+9=0

(or) z—2 =0 (By zero product property)
Now solve each equation separately.
z49=0
z+9-9=0-9 (Subtract gon each side)
z==9

z-2=0

z_2+7=0+2 (Add 7on each side)



z=2
The solution setis {-9,2}.

Check:- To check the proposed solution, substitute z by -9, 2in given equation.

For z=-9,

22 +7z-18=0

(-9)* +7(-9)-18=0 (Put z=-9)
81-63-18=0

0=0 True

For -=2.

22 +7z-18=0

(2)* +7(2)-18=0 (Put z=2)

4+14-18=0
0=0 True

Therefore. the solution setis |{-9,2}|.

Answer 46PA.



Consider the equation

b +15=-16h

The equation can be written as

B +15+16h=-16h+16k (Add 16/ 0n each side)
=  h*+16h+15=0 (Simplify)

The objective is to solve the given equation.

For this first factor ;2 416k +15and then use zero product property.

Compare p2 +16k+15With 2 Lphyse-

Here h=16.

c=15

since (h+m)(h+n)= W +(m+n)h+mn

Thatis m+p =16positive and

mn =1451is also positive.

Mow find two numbers whose productis |5and sumis 6.

For this list all the factors of 15and choose a pair of factors whose sum is 6.

Factor of |5 | Sum of factors

L15 16

3.5 8

The correct factors are 1,15.

B +16h+15=(h+m)(h+n)
=(h+1)(h+15) (m=1n=15)
Therefore,

W +16h+15=0
(h+1)(h+15)=0 (Factor)



h+1=0(0r)
h+15=0 (By zero product property)
Mow solve each equation separately.
h+1=0
h+1-1=0-1 (Subtract jon each side)
h=-1
h+15=0
h+15-15=0-15 (Subtract |5on each side)
h=-15
The solution set is {—I,—IS}_
Check: To check the proposed solution, substitute jby =1,-15in the given equation.
For h=-1.
W +16h+15=0
(=1)* +16(~1)+15=0 (Put h=-1)
1-16+15=0 (Simplify)
0=0 True
For h=-15.
W +16h+15=0

(-15)° +16(-15)+15=0 (Put h=—15)

225-240+15=0 (Simplify)
0=0 True

Therefore. the solution setis |{-1,—5}|.

Answer 47PA.
Consider the equation

24+ k% =10k
= 24+ k% 10k =10k =10k (Subtract 10kon each side)
= 24+ k2 =10k = 0 (Simplify)

The equation can be written as



kK -10k+24=0
The objective is to solve the given equation.
For this first factor g2 — 10k + 24 and then use zero product property.
Compare %2 -10k+24wWith 2 L prse-
Here bh=-10,
c=24
Since [k +w':'}[.f;r+m]zl‘:1 +{m+n)k+mﬂ
Thatis m+ p=-1(Qnegative and
mn = 24 1s positive.
S0, both m,nare negative.

For this list all the factors of 24 and choose a pair of factors whose sum is —]().

Factors of 24 | Sum of factors
-1,-24 =25
-6,—4 ~10
-2,-12 ~14
-8,-3 -11

The correct factors are -6,—4.

k> =10k +24 = (k+m)(k+n)



= (k+(-6))(k +(-4))

[m ==6.n= —4)
=(k-6)(k-4)
Therefore,

k* =10k +24=0

(k—=6)(k-4)=0 (Factor)

k-6=0 (or)

k —4 =0 (By zero product property)
Mow solve each equation separately.
k-6=0

k—6+6=0+6 (Add gon each side)
k=6

k-u=0

k-u+u=0+4 (Add 4on each side)
k=4

The solution setis {6,4}.

Check:- To check the proposed solution, substitute L by 6,4 in the given equation.



For k=6.
k2 =10k+24=0

(6)*~10(6)+24=0 (Put k=6)

36-60+ 24 = 0 (Simplify)
0=0 True

For k=4.

k2 -10k +24=0

(4)* -10(4)+24=0 (Put k=4)

16-40+ 24 =0 (Simplify)
0=0 True

Therefore. the solution set is

16,4}|.




Answer 48PA.

Consider the equation
¥ -20=x
¥2 —20—x = x—yx (Subtract xon each side)
=  x’—x-20=0 (Smplify)
The objective is to solve the given equation.
For this first factor 2 _ ,._ 9gand then use zero product property.
Compare ,2 _y,_2gWith 2 ¢ gy
Here p=-1.
c==20
since (x+m)(x+n)= x? +(m+n)x+mn
Thatis 4+ n =] negative and
mn = =201s also negative.
So either m(or) nis negative but not both.

Now make list of factors of —2(, in those pair of factors, choose the factors whose sum is —.

Factors of —20 | Sum of factors
-1.20 19

1.—20 -19

4.5 I

4.-5 -1

2.-10 -8

-2.10 8




The correct factors are 4,=5.
x° —~x=20=(x+m)(x+n)
F— (:x +4}(r+{—5)} [m =4 n= —5}
= {:x +4)(_‘r— 5]
Therefore, 2 _x_20=10
(x+4)(x=5)=0 (Factors)
x+4=0
(or) x—5=0 (By zero product property)
Now solve each equation separately.
x+4=0
x+4-4=0-4 (Subtract 4on each side)
x=-4
x=5=0
x—=5+5=0+5 (Add 50n each side)
x=35
The solution setis {—4,5}.

Check:- To check the proposed solution, substitute xby —4,5in the given equation.



For y=-4.

¥ -x=20=0

(-4)* =(-4)-20=0 (Put x=—4)

16+4—20=0 (Simplify)
0=0 True

For y=45.

X =x-20=0

(5)° -5-20=0 (Put x=5)
25-5-20=0 (Simplify)
0=0 True

Therefore. the solution set is

{-4.5}.




Answer 49PA.
Consider the equation

¢t -50=-23¢
= ¢t —50+23¢=-23¢+23¢ (Add 23con each side)
= ¢’ +23¢-50=0 (Simplify)
The objective is fo solve the given equation.
For this first factor 2 4+ 23— 5pand then use zero product property.
Compare ¢2 4+23¢-50With 2 L pyse-
Here ph=23,
c==50.
since (c+m)(c+n)=c*+(m+n)c+mn
Thatis w+ p=23positive and

mn = =50is negative.
S0, either m (or) nis negative but not both.

Now make list of factors of —5(. in those pair of factors, choose the factors whose sum is 23,

Factors of —5(Q | Sum of factors
-1,50 49

1,-50 —49

-2,25 23

2,-25 =23

-10,5 -5

10,-5 5




The correct factors are -2,25.

¢? +23¢=50=(c+m)(c+m)
=(c+(-2))(c+25) (m=-2,n=25)
=(e-2)(e+25)

Therefore,

¢?+23¢-50=0

(¢-2)(¢c+25)=0 (Factor)

c=2=0 (or)

¢+ 25=0 (By zero product property)

Now solve each equation separately.

c=2=0

c—24+2=0+2 (Add 2o0n each side)

c=2

c+25=0

c+25=25=0-25 (Subtract 250n each side)

c=-25
The solution setis {2,-25}.
Check:- To check the proposed solution, substitute cby 2,-25in the given equation.
For ¢=2.
> +23¢-50=0
(2) +23(2)-50=0 (Put ¢=2)
4+46-50=0 (Simplity)
0=0 True
For ¢=-25.
¢* +23¢-50=0
(-25)% +23(-25)-50=0 (Put ¢=-25)

625-575-50=0 (Simplify)
0=0 True

Therefore. the solution setis |{2,-25}|.




Answer 50PA.
Consider the equation
y? =29y =-54
= y? —29y+54=-54+54 (Add 540n each side)
=  y -29y+54=0
The objective is to solve the given equation.
For this first find factor 2 — 29 y 4+ 54and then use zero product property
Compare y? —29y+54With 2 4 pry e
Here p=-29.
c=54
Since (_}:+m){y+n)=y2 +(m+n)y+mn
Thatis 4+ n = -29negative and

mn = 5415 positive.
S0, m & nmust be negative.

Now make list of factors of 54, in those pair of factors, choose factors whose sum is —29.

Factor of 54 | Sum of factors
—-1.-54 -55
-9.-6 =15
-27.-2 =29
-18.-3 21

The correct factors are =27,-2.
_}:1 —29_}:+54=(_}«'+m][_}r+n]

=(y+(=27))(»+(-9))

(m=-27,n=-2)



=(y-27)(»y-2)
Therefore,
Y =29y +54=0
(y=27)(y-2)=0 (Factor)
y=27=0(or)
y—2=0 (By zero product property)
Now solve each equation separately.
y=27=0
y=27+27=0+27 (Add 27on each side)
p=27
y=2=0
y—2+2=0+2 (Add 2on each side)
y=2
The solution setis {27,2}.
Check:- To check the proposed solution, substitute yby 27.2in the given equation.
For y=27,
Y =29y +54=0
(27)* —29(27)+54=0 (Put y=27)
729-783+54=0
0=0 True
For y=2,
y-29y+54=0
(2)" -29(2)+54=0 (Put y=2)
4-58+54=0

- 0=0 True

Therefore the solution set is {2?,2} :




Answer 51PA.
Consider the equation
14 p+ p* =51
— 14 p+ PE —51=51-51 (Subtract 5]on each side)
=  p’+14p-51=0 (Simplify)
The objective is to solve the given equation.
For this first factor 2 414 p—51and then use zero product property.
Compare FE +14 p—51With 2 4 by e
Here h=14.
c=-51
Since [p+x}{p+_}:)=p?‘+[,r+y]p+xy
Thatis x+ y=I14positive and
xy ==51is negative.
S0, either x(or) yis negative but not both.

Now make list of factors of —51, in those pair of factors, choose whose sum is 4.

Factors of —5] | Sum of factors
1.-51 =50

-1.51 50

-17.3 -14

17.-3 14

The correct factors are 17,=-3.
p2+]4p—5]=[p+1)(f?+_}’)

=(p+7)(p+(-3)) (x=17,y=-3)



=(p+17)(p-3)

Therefore, p? 414 p-51=0

[p+ 1 ?)(p —3} = (Factors)

p+17=0

(or) p-3=0 (By zero product property)
Now solve each equation separately.
p+17=0

p+17-17=0-17 (Subtract 17 on each side)
p==17

p=-3=0

p=3+3=0+3 (Add 3on each side)
p=3
The solution set is {-I?_.,3}_

Check:- To check the proposed solution, substitute pby —=17,3in each equation.
For p=-17,

pr+14p-51=0

(-17)* +14(-17)-51=0 (Put p=-17)
289-238-51=0

0=0 True

For p=3,

pl+148-51=0

(3)° +14(3)-51=0 (Put p=3)

9+42-51=0
0=0 True

Therefore. the solution setis |{-17,3}].




Answer 52PA.
Consider the equation
X =2x-6=74
— X2 =2x—-6-74=74-T74 (Subtract 74on each side)
=  x*-2x-80=0
The objective is to solve the given equation for this first factor 2 — 2 y —gpand then use zero
product property.
Compare 2 -2x-80With 2 L prye.
Here bh=-2,
c=-80
Since (,r+ m)(x +n} =x +{m+ n}x+ mn
Thatis m+pn=—2negative and
mn = —R0is also negative.
So, either m(or) » is negative but not both.

Now make list of factors of —g&0, in those pair of factors, choose whose sumis -2.



Factors of —80 | Sum of factors
-1.80 79
1.—80 -79
2.-40 -38
-2.40 38
4.-20 -16
-4.20 16
8.-10 -2
-8.10 2
16.—5 11
-16.5 ~11

The correct factors are 8,-10.

x° —2.r-3ﬂ=(x+m){x+n}

={.t+3](x+(—1ﬂ}:l {m =8.n= -Iﬂ]

={I+3](Iﬁlﬂ:l

Therefore, 2 —2x-80=0



(x+8)(x~-10)=0 (Factor)
x+8=0
(or) x-=10=0 (By zero product property)
Now solve each equation separately.
x+8=0
x+8-8=0-8 (Subtract gon each side)
x=-8
x=10=0
x—10+10=0+10 (Add 1Qon each side)
x=10
The solution setis {-8,10}.

Check:- To check the proposed solution, substitute xby -8,10in the given equation.
For xy=-8.

x*=2x-80=0

(-8)* -2(-8)-80=0 (Put x=-8)

64+16-80=0

0=0 True
For y=10.

X’ =2x-80=0

(10)* -2(10)-80=0 (True x=10)

100-20-80=0
0=0 True

Therefore. the solution setis |{-8,10}|.

Answer 53PA.
Consider the equation

¥ —x+56=17x

= 2 —x+56=1Tx=17x—17x (Subtract 17 xon each side)

¥ o



= x“=18x+56=0 (SImpity)

The objective is to solve the given equation.

For this first factor 2 —18 x + 56 and then use zero product property.
Compare x2 —18x+56With 2 L by

Here h=-]8§.

c =56

since (x+m)(x+n)= x? +(m+n)x+mn
Thatis m+ p =—]8 negative and

mn = 5615 positive.

So, mand nboth are must be negative.

Now make list of factors of 56, in those pair of factors, choose whose factors of sumis —1§.

Factors of 56 | Sum of factors
-1.-56 =57
-8.-7 -15
-2.-28 =30
-14.-4 -18

The correct factors are =14,—4.

x -18x+ 56:(_r+m}{x +H}

=(x+(-14))(x+(-4))

I:rn:—lﬂl*n:-ﬂl}



={:x-|4}{x—4)
Therefore, x2 _18x+56=0
[.1’— 14}{:1 —4] =0 (Factors)
x=14=0 (or)
x—=4 =0 (By zero product property)
Now solve each equation separately.
x=14=0
x—14+14=0+14 (Add 140n each side)
x=14
x=4=0
x—4+4=0+4 (Add 4on each side)
x=4
The solution setis {14,4}.

Check:- To check the proposed solution, substitute xby 14,4 in the given equation.
For x=14.

X’ ~18x+56=0

(14)° ~18(14)+56 =0 (Put x=14)

196-2524+56=0

0=0 True

For x=4.

X' =18x+56=0

(4)’ -18(4)+56=0 (Put x=4)

16-72+56=0
0=0 True

Therefore, the solution setis |14,4|.




Answer 54PA.

The Justices of the supreme court assemble to on the bench each day.
Each Justice shakes hands with each of other justices for a table of 36 hand shad shakes.

The total number of handshakes h possible for n people is given by

The objective is to find the number of Justices on the Supreme Court.

For j =36 handshakes,

b =8
2
n-n _h
2
F
= "-3 [ =36]
2
Hz =1
.2=36-2 [Multiply with 2 on both sides]
n—-n=72
n'—-n-72=72-72 [Subtract 72 on both sides|
nw-n-72=0
(n-9)(n+8)=0 [Factor]

By zero product property of gh=( then g={( or b= or both.
n-9=0orn+8=0
n=9=10
n-9+9=0+9 [add 9 on both sides]
n=9
n+8=10
n+8—8=0-8[Subtract 8 on both sides]
n=-8
Since n always positive, p=9

Therefore, the number of Justices on the supreme Court is E]



Answer 55PA.

Consider that the product of two consecutive even integers is 168.
The objective is to find the consecutive even integers

Let the consecutive even integers be 2x,2(x+ I}.

Since the product of even integers is 168.

2x-2(x+1)=168

4-x(x+1)=168
4'I(I+I} = 168 (Divide with 4 on each sides)
4 4
x[:_t+|}=42

x-x+x-1=42 (By distributive a(b+c)=ab+ac)

X +x=42

v2 +x—42 =42 —42 (Subtract 42on both sides)
X tx-42=0
Now solve the above equation for x.
For this first factor ,2 , . _492.
Compare ,2 ¢ ._goywith 2 w1 p.
Here g=1.

b=-42

x2+x—42={x+m)(x+n}

= x? +(m+n)x+m-n

That is m+n=1.

mn=-42
m + n = 115 positive and mmn is negative, so either mor snegative but not both

Mow make list all the factors of —42. where one factor of factors whose sumis |.



Factors of _42 | Sum of factors
-1.42 41

l.-42 -41

2.-21 -19

-2.2] 19

3.-14 =11

-3.14 11

-6.7 I

-71.6 -1

The correct factors are —6,7.

Therefore,

X+ x=42=(x+m)(x+n)
=(x+(-6))(x+7) (m=-6,n=7)
= (x-6)(x+7)
Therefore,

X +x-42=0

= (x—ﬁ}(x+?]
=0



x=6=0
Or, x+7=0 (By zero product property)
Now solve each equation separately.
x=06=0
x—-6+6=0+6 (Add gon each side)
x=6
x+7=0
x+7-=7=0-=7 (Subtract 7on both sides)
x==7
The solution setis {6,-7}.

For x=6.the consecutive integers are 21_.,2(x+|}

2(6),2(6+1) (x=6)
12,2-7
12,14

For x=-7,the consecutive integers are 2{-?),2[—T+I]
-14,2(-6)

—14,-12

Check: 12.14=168% True

~12--14 =168 True

The two consecutive integers are (12,14|or (-14,-12].




Answer 56PA.

Consider the triangle

(2 h+ 6)cm

Given that area of triangle is 4( square centimeters.
And jkis height of the triangle.
Since the area of a triangle with height }. base jis area

=lb~h
2

Given that base hb=2h+6
Height h=h

Area =4Qsquare centimeters

-b-h =40

P | =

(2h+6)-h=40

2| = | =

.(2h+6) =40 (Simpliy)



(8 3 [ N

,2h+g.ﬁ=4ﬂ (By distributive a(b+c)=ab+ac)

h?* +h-3 =40 (Smplify)

h? +3h=40

h? +3h—40=40-40

W +3h-40=0

Now we solve the above equatinn for h-

W —5h+8h-40=0
h-h-5h+8h-8.5=0

h(h-5)+8(h-5)=0 (By distributive)
(#+8)(h-5)=0 (By distributive)
By zero product property, of

ab = (then

ﬂ':{]Dr

b = (or both
h+8=00r



h=5=0
h+8=0
h+8-8=0-8§ (Subtract gon both sides)
h=-8
h=5=0
h=54+5=0+35 (Add 5on each side)
h=35
Since height is a length it is positive
S0 consider (=5
Check:
Area =l.b,};
]
=%{2hy+ﬁ}-h

=%[2{5}+6]~5

=>(16)'5

=85
=40 True

Therefore. height of the trianale is

fi=5cm)|.




Answer 57PA.

Consider the trinomial y? 4 kx—19
The objective is to find all value of k so that 2 4 f—19 can be factored.
Forfactor 4* 4 jv—19.

Compare it with 32 4 by 4+ ¢

b=k,c=-19

X +hxe—19=(x+m)(x+n)

=X +(m+n)x+mn
Now find two numbers m, nsuchthat m+n=k,mn=-19

For find all the factors of mp=-19.and m+ n is nothing but the sum of factors.

Factors of -19 | Sum of factors men=4k

~1-19 18

1--19 -18

Thus the possible values of k are 18 or -18

Also in each case 2 4 py—19 is factored.

Therefore, the possible values of k are |-18,18




Answer 58PA.

Consider the trinomial 4 kv 414
The objective is to find all value of kso that 42 4 kv 414 can be factored.
To factor y2 4 gy +14. compare twith 2 4 py +¢
Where k=b,c=14

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

=x"+(m+n)x+mn
m+n=k.mn=14
Since ! 4 kv +14 are factored using integers,

Find the two numbers m, nsuchthat men=% and pn=14

For this list all the factors of 14, then k is nothing but sum of factors.

Factors of 14 | Sum of factors
1-14 15
-1-—14 -1
247 9
-, -9

Thus the possible values of k are -15,15,-9.9

Therefore, the possible values of k are |+9,+15




Answer 59PA.

Consider the trinomial x* -8x+4&, k>0
The objective is to find all value of k so that ¥ —8x+k, k>0 can be factored using integers.
Compare ? —gx+kWIN »* 4 hx+c
b=-8,c=k
x* —8x+k=(x+m)(x+n)
=x" 4+ (m+n)x+mn
m+n==8mn==k
Since 5 _gx+ & is a factored using integer,
For the two numbers m, n m4p=-R and mn=%k>0

List all the pairs of number whose sum is -8 and whose productis mp =k > 0. It is possible
only when both m,n are negative.

m+n==8| mn=k>0
~1.-7 7
2.6 12
-3.-5 15
—4.-4 16

Thus the possible values of kare 7,12,15,16

Therefore, the values of kare (7,12,15,16




Answer 60PA.

Consider the trinomial x* -5x+k, k>0
The objective is to find all values of k so that x? —5x+k, k>0 can be factored using integers.
Compare y? _Sx+k WIth x* 4 hy+c-

Here b=-8,c=k

x'=5x+k=(x+m)(x+n)

=.1’2 {m+ n}x+mn
m+n==5and mpn=Fk>0
since 4 p =-5I1s negative

List all the pairs m,»n sothat ppep=-5and pun=k =10

m+n==5| mn=k>=0

—1--4 4

., 6

Thus the possible values of k are 4, 6.

Therefore, the values of k are |4,6

Answer 61PA.

Consider that the length of a Rugby field is 52 meters longer than its width w .
The objective is to write an expression for the area of the rectangular field.
Width of the field =w
Let length of the field —J
Since length of field is 52 meters longer than width
So length =width plus 52
=w+52
Area of rectangle =length -width
={:w+52]~w
= W(W+52:Im1

Expression for area of Ruaby field

=|w(w+52)m*|




Answer 62PA.

Consider that the length of a Rugby league field is 52 meters longer than its width w.

That is width of field = w meters
Length of field =(w+52) meters

Also given Area of Rugby field = 8160 square meters
The objective is to find the dimension of the filed
Since Area of rectangular filed = length - width
Elﬁﬂ={w+ 52)-w
w(w+52)=8160

wew+w-52=816 [ By distributive a(b+c¢) = ab +ac
w' +52w=8160
w’ +52w—8160 = 81608160 [Subtract 8160 on both sides]

w* +52w-8160=0
NowTfactor w2 +52w—8160=0
Compare 2 + 52w—8160WIth x* 4+ by +¢
b=52,c=-8160
W' +52w—8160 =(w+m)(w+n)
=w +(m+n)w+mn
Now find two numbers m,n such that g4+ p =52 positive and pn = -816() negative.

Since m+ n is positive and mn is negative then one of m or n must be negative but not both.



For this list all the factors of -8160 in those choose a pair whose sum is 52

Factors of -8160 | Sum of factors
~1-8160 8159

1--8160 -8159
_2.4080 4078
2--4080 -4078
=3-2720 2717
3.--2720 -2717
—4-2040 2\[‘]1
120--68 52

The connect factors are 120,-68
W +52w—-8160 = {w+ m}{w+ n]
=(w+120)(w—-68) [m=120,n=—-68]

w +52w—8160=10
{w+12ﬂ](w— ﬁE):D



The zero product property isif gh=0 then g=0 or p=0 or both
w+120=00rw—-068=10
w+120=0
w+120-120=0-120 [Subtract 120 on both sides]
w=-120
w—68=10
w—68+ 68 =0+68 [Add 68 on both sides]
w=068
Since width always positive take = & meters lengths
=w+52
=68+52
=120 meters

length =120 meeters

Therefore, dimensions of Rugby league field are .
width = 68 meters

Answer 64PA.
Consider the trinomial x2 —17 x+42.
The objective is to factor the given trinomial
Compare x? —17x+42With 2 4 ey
Here b=-17,
c=42
X -17x+42=(x+m)(x+n)
= x? +(m+n)x+mn
Here m+p=—17is negative and
mn = 42 Is positives
S0 both mand »nmust be negative.

For this list all negative factors of 42, in those choose a pair in which the sumis —17.

Factors of 42 | Sum of factors

~1,-42 43



-2,-21 =23

-3,-14 17

The correct factors are =3,-14.

Therefore,

xl—l?x+42=[x+m){x+ﬂ:}
=(I+(-3]][I+{—14}] [m ==3n =—I4]
:(1-3][I—i4}

The factored form of |2 —17 x +42]is (x—S](x—H] :

Answer 65PA.
The equationis p*-13p-30=0
The objective is to find the solution set of given equation
For this first factor p* —13p-30
Compare p*—13p—30 With gy 4 hx+c
Here b=-=13,c=-30
2p" —13p-30=(p+m)(p+n)
=2p" +I:m+n}p—mﬁ
m+n==13,mn=-=-30

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



For this list all the factors of -30 in those choose a pair whose sum is -13

Factors of -30 | Sum of factors
-1-30 29

1-=30 -23

-2-15 13

2--15 \1\;/

-3-10 7

3--10 -7

—E5 1

5.6 -1

The connect factors are 2,-15
p’=30p=30=(p+m)(p+n)
=(p+2)(p-15)
p=13p-30=0
(p+2)(p-15)=0



By zero product property is if gh=0 then g=0 or p=0 or both
p+2=00rp-15=0

p+2-2=0-2 [Subtract 2 on both sides]
p=-2 [Negative solution |
p=15=0
p-15+15=0+15 [Add 15 on both sides]
p=15 [Positive solution |

Therefore, the solution set of given equation is

Answer 70MYS.

Consider the equation

[Jr+ 3][21—5}= 0

The objective is to solve given equation and check the solution set.
The zero product property is, of

ah =0then

a=0or

b= 0or both.

[Jr-l- 3][21—5}: 0

= x+3=10

Oor, 2x=5=0

MNow solve each equality separately.

x+3=0

x+3-3=0-3 (Subtract 3on bothsides)
x=-3

Also 2x-5=0

2x-5+5=0+5 (Add s50on each side)

2x=3

% _ 3 (Divide with 7 on each side)
3

xX==
2

The solution set is {-3,%}.

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



For x=-3.

(x+3)(2x-5)=0
(-3+3)(2(-3)-5)=0 (Put x=-3)
0(—6-5)=0 (Simplify)

0=0 True.

Fm,x=£:
2
[r+3][21—5}= 0

i R
E+3 [g.%-j]:{} (Put x=%]l

=+3|(5-5)=0 (Simplify)

—+3|0=0

0=0 True

Therefore. the solution set of given equation is




Answer 71MYS.
Consider the equation b(7b-4)=0

The objective is to find the solution set of given eguation.
The zero product property is, of

ab =0then

a=(or

b =0or both

b(7h-4)=0

b=0

Or, 7b—-4=0 (By zero product property)
Now solve the above equations separately.
b=0.

Th-4=0

Tb—-4+4=0+4 (Add 4on each side)

Tb=4
E = ﬂ (Divide with 7 on both sides)
777
p=2
7

The solution set is {{},%}_

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



For p=0.

b(7h-4)=0
0(7(0)-4)=0 (Put p=0)
0(-4)=0

0=0 True

For b=i:

3
b(7b-4)=0
4(_(4 4
a2 l-a|=0@ut p=2
?H?] 4J L& g
4 o
~(4-4)=0 (smpir)

~(0)=0

0=0 True

Therefore. the solution set of given equation is




Answer 72MYS.

Consider the equation
Sy =-9y
The objective is to find the solution set of given equation.
The zero product property is
If gbh=0then
a=0or

b =0 or both.

52 +9y=-9y+9y (Add 9yon both sides)

532 +9y =0 (Combine like terms)

5-y-y+9y=0(Since 2 —y.y)

(5y+9)y =0 (By distributive property (b+c)a=ba+ca)
Hence 5y+9=0
Or y =0 (By zero product property)
Now solve the above equations completely.

5y+9=0

= 5y+9-9=0-9 (Subtract gon each side)

5y = =9 (Simplify)

5y = - (Divide with 5on both sides)

5 5
p2
5
Also y=0

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

Check:- To check the proposed solution set, substitute each solution in the given equation and
check whether it is true or false.



For y=0.
S5y =9y
50% =-9(0) (Put y=0)

0=0 True
-9
For y=—,
77
5% =-9y
For y=—
5y =-9y
9’ 9 -9
5] = | =—o| ZZ | (Put y="7)
(3 -=(3) e =3
-9 -9 -9 _.
5.—.—=-9.— (Since 42 _,.y)
- 5 X“=xx
81 8l

22 = 2% True (Simplify)
5 5

Therefore. the solution set of given eguation is




Answer 73MYS.

Consider the set of monomials are 24,36,72.
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.

Far this first factor each monomial completely
24=2-12 (24=2-12)

=2-2-6 (12=2-6)

=2.2.2.3 (.5=2,3]

36=2-18 (Since 36=2-18)

=2-2-9 (18=2.9)

=2-2-3-3 (9=3-3)

72=2.36 (Since 72=2.36)

=2.2-18 (36=2-18)

=2-2-2.9 (18=2.9)

=2-2-2-3-3 (9=3-3)
24=(2)-(2)-2-3)

36=(2)-(2)-3-03)

72=(2)-(2)-2-(3)-3

Since the integers 24,36,72has two »xand one 3as common prime factors.

The product of common prime factors
=2-2-3

=12

Therefore. the |GCF|of |24,36,72|is [12].




Answer 74MYS.
Consider the set of monomials gpzqﬂg] p3q3.

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
monomial is in factored form.

For this first factor each monomial completely.
9 plq° =3-3. p*4° (Since 9=3.3)
=33.p-p-¢° (PP =pp)
=3.3.-p-p-g-9-9-q-q
(¢°=4-9-9-9-q)
21p°¢* =3.7. p’q® (Since 7.3=21)
=3-7-p-p-p-q° [p3 =p-p-p)
=3.T-p-p-p-q-q-q
(¢°=4-4-q)

Now circle the common factors.

9p°¢" =(3)-3:(p)()-q-(a)-(9)-(a) 4
21p°q” =(3)-7-(p)-(p)-P-(a)-(9)(9)

Since the monomials has one 3. two pFand three g* 85 common prime factors.

The product of prime factors
=3-p-p-q-q-
=3 p%g°

Therefore the of given set of monomials is 3.-02?3 i




Answer 75MYS.

Consider the set of monomials are 30 x*y°, 20x%y7, 75234

The objective is to find the (G F 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 factor each monomial completely.
30x%y° =2-15x*)° (Since 30=2-15)
=2.3.5x%° (15=3-5)
=2.3.5.x-xx-x)" (¥ =xox0x0x)
=235 X XXXV Y-¥- P Y

(* =p-2py-y)

20x%y7 =2.10.x%y" (Since 20=2-10)
=2.2.5x%"7 (10=2-5)
=1.2.5.I.I.y"' [.r2=.r~.r)
=2.2.5. XXy Y-y y Y-y y
[y"'=}*-y-.1*-y~.r-y~y}

75yt =3.25x%% (75=3-25)
=3.5.5x°y* (25=35-5)
:3-5-5-x-x-xy" [IE=I‘I'I)
=355 x-x-x ey Yy

(3 =yyyy)

MNow circle the common factors



30x%y% =2:3-(5)-(x)-(x)-x-x-(3)-(»)-(»)-(») ¥

20x°y" =2:2:(5)-(x)-(x)- 7 »-(»)-(»)-(»)- () -»

7560y =3-5:(5)-(x)-(x)-x- (»)-(»)-(»)(»)
Since the monomials has one 5, two y~and fair y¥as common prime factors.
The pdeUCt of prime factors

- 5.:{._\{..};.}:..}:.}:
=512},4

Therefore. the of given set of monomials is 512}:“ :

Answer 78MYS.
Consider the polynomial 3},1 +2y+9y+6-

The objective is to factor the given polynomial by graphing.
3y 42y +9y+6=3-y-y+2y+3-3-y+3.2

(Since y? = .y 9=3.3,6=3-2)

:(:3_].=+2:}y+ 3{3_].? +2}

(By distributive a(b+c)=ab+ac,(b+c)a=ba+ca)
=y|:3y+2)+ 3{3_}=+2}

=(y+3)(3y+2)

(By distributive (b+c)a=ba+ca)

Check: Now check the factors using FQJL Method

I T S
(y+3)(3y+2)=yp-3y+y-243-3y+3-2

( F =Firsts, () =Astsides, j=Inside, j =Last)

=332 +2y+9y+6 True

Therefore. the factorization of given polynomialis |(y+3)(3y+2)|.




Answer 79MYS.

Consider the polynomial 342 +2a+12a+8
The objective is to factor the given polynomial by grouping.
3a’ +2a+12a+8=3-a-a+2-a+4-3-a+4-2
(Since 42 -g.4)

:(3a+2]a+4{3a+2}

(By distributive a(b+c)=ab+ac,(b+c)a=ba+ca)
=(3ﬂ+2)a+(3a+2)4

(Simplify)

=(3ﬂr+2][a+ 4]

(By distributive)

Check:- Now check the factors using FOff Method
FOIL =Firsts outsides Insides Lasts

F o 1 L
(3a+2)(a+4)=3a-a+3a-4+2.a+2-a

=3a’+12a+2a+8

(Simplify)

Therefore,

3a2+2a+12a+8={3a+2){a+4} :




Answer S8OMYS.

Consider the polynomial 442 +3x+8x+6
The objective is to factor the given polynomial by grouping the distributive property is
a(b+c)=ab+ac

(b+c)a=ba+ca

4x" +3x+8x+6=4-x - x+3-x+4.2.x+3.2
[:-:2 =.r~.r}

={4x+3:}x+[4x+3]2

(By distributive)

:(4I+3][x+ ?.]

(By distributive)

Check:- Now check the factors using F¢JI Method
FOIl =Firsts outsides Insides Lasts

F o ! L
(4x+ 3)[x+ 2) =4xx+4x2+3x+32
=4x" +8x+3x+6
(Simplify)

—4x2 +3x+8x+6 True

Therefore. the factorization of given polynomial is (4x+3)(x+2] )




Answer 81MYS.

Consider the polynomial gpz -6p+Tp-21
The objective is to factor given polynomial by grasping
The distributive property is

a(b+c)=ab+ac

(b+c)a=ba+ca

2p° ~6p+Tp=21=2-p-p+2(=3)p+7-p+7(-3)
(Because p?=p.p)

:Epl:p+[—3}]+ T[p+(—3})

(By distributive)

=2p(p-3)+7(p-3)

(Simplify)

=(2p+7)(p-3)

(By distributive)

Check: Now check the factorization using FQJf Method

FOIL =First's outsides Insides Lasts

F 0 g L
(2p+7)(p-3)=2p-p+2p(-31+7 p+7(-3)

=2p*-6p+7p-21 True

Therefore, the factorization of given polynomialis |(2 p+7)(p-3)|.




Answer 82MYS.

Consider the polynomial 3p2 +7p—=12p—-2%

The objective is to factor the given polynomial.

The distributive properties are

a{b+ :‘:}=ab+a¢

(b+c)a=ha+ca

36 +7b~12b-28=3-b-b+7-b+(-12b)+(-28)
(Because p.p = §%)
=3-b-b+7-b+(-4)3b+(-4)-7
=(36+7)b+(-4)(3b+7)

(By distributive)

=(36+7)b+(3b+7)(—4)

=(3b+7)(b+(-4))

(By distributive)

=(3b+ ?]{b—4}

Check: Now check the factorization using FOJf, Method
(3b+7)(b-4)=(3b+7)(b+(-4))

=3b-b+3b-(—4)+ T-b+7(~4)
=3b% ~12b+7h-28
(Simplify)

=3p2 +7b-12h-28

True

Therefore. the factorization of given polynomialis [(3b+7)(b-4)|.




Answer 83MYS.

Consider the polynomial 433 -2g-6g+3-
The objective is to factor the given polynomial by grouping
The distributive property is

a(b+c)=ab+ac

(b+c)a=ba+ca

4g° ~2g-6g+3=2-2-g-g+(-2g)+(-6g)+3
(Because g.g = g?)

=2-g-2g +(—|}Zg +3-(-2}g+3

= 2g-2g+2g{—1}+[—3}23 +{—3][—I]

(Because (-b)-(-1)=1)
=2g(2g+(-1))+(-3)(2g +(-1))

(By distributive)

= Eg{ig-l]+{-3][2g—l]

(Simplify)

=(2g+(-3))(22-1)

(By distributive)

={2g—3}[2g-|]

Check: The check the factorization use the F¢JI method
F(Oll =Firsts at sides Insides Lasts

' o Il L
(Eg —3}{23 ~1)=2g-2g+ Eg(—l]+(—3}lg + [—1){—3]
—4g’-2g-6g+3
(Simplify) True

Therefore. the factorization of given polynomialis ((2g-3)(2g-1)|-






