Chapter 9. Factoring

Ex. 9.6
Answer 1CU.

A trinomial is a perfect square trinomial of its first term is perfect square
Last term is perfect square
And the second term must be twice the product of the square roots of the first and last terms.
Then it is a perfect square trinomial.
Answer 2CU.
Consider the following statement
a’-2ab-b* =(a-b)’,
a0

The objective is to check the given statement is true or false.
a’~2ab-b* =(a-b)

a’-2ab-b* =a’ -2ab+b’

a* =2ab-b* —a* = a* - 2ab+b* - 4* (Subtract ,2on both sides)
~2ab-b? = -2ab+b* +2ab (SiMplify)

b—b? +2ab=-2ab+b> +2ab (Add 2abon bothsides)

—h? = p? (Simplify)

b +p? = p? + p? (Add p2on both sides)

0=2p*

267 =0

2
257 _9 (Divide with 7 0n both sides)

2 2
b’ =0
B =0 (Only when p=0)
But p#0 (Given)
Hence the given statement is true only when
b=0

Therefore,

a® —2ab-b* =(a-b),
b#0

is never true.




Answer 3CU.

Consider the polynomial 2% + 35 —32y—48
Now factor the given polynomial

G th havi
2x“+3x2—32x—48=[2x“+3x2)+{—32x—48} [ g s awng}

common factors
=[2.1c'I -.r+3.rz]+[lﬁ-2x+[—lﬁ-3)}
= x*(2x+3)+(-16)(2x+3) [Factor the GCF]

By distributive
=(#* -16)(2x+3) [(h+c]a=ba+ca]

The difference of square property is g’ —=h* = (a+b)(a-b)
=(x* —4%)(2x+3) [ Since; 16=4" |
=(x+4)(x-4)(2x+3) [By difference of squares property |

Here, to factor the polynomial, use the grouping property and difference of square property,
distributive property.

Answer 4CU.
Consider the trinomial },3 +8y+16-

The objective is to factor the given trinomial, if it is a perfect square.
Since a trinomial is perfect then

Its first term is a perfect square.

Last term is a perfect square.

Middle term is equal to twice the product of the square roots of first and last terms.
The first term _},1 :(J;)I (Perfect square)

Lasterm 16=4-4

={4)2 (Perfect square)

Middle term =8y

=2-4-y

= Twice the product of square not of first and last terms.

Therefore, 2 +8 y +161s a perfect square trinomial.

48y +16=(y) +2-y-4+(4)

=(y+4)° [Because g? +2ab+b* =(a+b)’]

Therefore the factorization of },2 +8y+16

is (y+4}2 _




Answer 5CU.
Consider the trinomial 9 y2 —30x+10-

The objective is to factor the given trinomial if it is a perfect square trinomial.
Since a trinomial is said to be perfect square, if its first term is perfect square.

Last term is perfect square and middle term is equal to twice the product of the square roots of
first and cast terms.

First term —g 2

=3.3.x.

=(3_r}2 (Perfect square)

Lastterm =10

=125 (No. Itis not a perfect square)
Since the last term JQof gxf -30x+101s not a perfect square.

The given trinomial is not a perfect square.

Answer 6CU.

Consider the polynomial 2 +2 +18.

The objective is to factor the given polynomial
2x7 +18=2-x"+2.9

= z(f +9) (Factor GCF(z x1,13)= 2)

Since the binomial ,2 4 gis not factored further.

Therefore, 2x> +18= 2(.::2 +9)

2 % +18is not factored |2 42 +18]is prime.

Answer 7CU.
Consider the polynomial 02 —5¢+ 6.

The objective is to factor 22 —5¢+ 6.

Since 25 ¢? —5¢+6Is trinomial, in this ,2is perfect square but the lost term g is not
perfect square.

S0 perfect square method is not applicable here.

Compare ¢2 —5c+6With 2 L prge



Where ph=-5and
c=6
¢ ~5c+6=(c+m)(c+n)
=r:2+(m+n}(c+n)
Thatis y+n=-5is negative and
mn = 6is positive that mean both mand nare negative.

MNow find two negative, whose sum is
m+n=-=5. product is
mn=6-

For this first list all the negative factors of §.

Factors of & | Sum of factors

-1,-6 =7
_21 _3 _-5

The connect factors are =2, =3

¢ =5c+6=(c+m)(c+n)

~(e+(-2)e+(-3)) (m=-2n=-3)

=(e=2)(c-3)

Check: To check the factors multiply factors using FOJL Method
Foo0 ! I

(e=2)(c=3)=c-c+(=-3)ec+(-2)c+(-2)(-3)

( FOILMethod)

=¢* =3¢-2c+6 (Smplify)

=¢? —5¢c+6 (True)

Therefore, the factorization of |2 — 5.+ glis {c—?](c—f'r} :




Answer SCU.

Consider the polynomial 54* -804 -
The objective is to factor the given polynomial.

5q4°-80a=5-a-a-a-5-16-a (Because &* = g.4.4,80 = 5.60)

Sa[a-a-lﬁ] (Factor GCF(Sas,BUa]=5a]|
=5a(a2—43) (Because 16=4-4)

=5a(a+4)(a-4) [Because a” —b* =(a+b)(a-b)]

Therefore. the factorization of |54° —-80alis |Sa(a+4)(a—4)|-

Answer 9CU.

Consider the polynomial § 2 —18 x =35
The objective is to factor the given polynomial

Compare §x? —18x-35With 42 4 pr+c

Here
a=_8,
b=-18,
¢=-35

We have to find two numbers mand mnsuch that,

m+n=-18and
mn=ac
=8'{:—35)
==-270
sSince m+p=-18Iis negative and

mn = =280 is negative, either mor nmmust be negative but not both.

List all the factors of —280in those choose a pair of factors whose sumis —1§.

Factors of —280 | Sum

—1-280 279

1--280 =279



~2-140 138
2.-140 ~138
~4-70 66
4--70 66
~5.56 51
5.-356 -5
~7.40 33
7--40 33
-8.35 27
835 27
~10-28 18
10--28 18
~14-20 6
14--20 -6




The correct factors are 10,-28.

Therefore,

8x7 —18x-35=8x" + mx+nx-35

=8x +10x—-28x-35 (m=10,n=-28)
=2-4-x-x+2-5-x-T7-4-x-7-5
(Simplify)

—11‘ 4x+5)+ -?)4r+ —?)5

)
(Factor GCF(S le) x)
= 2x(4x+5)+(-T)(4x+5)

(Factor GCF (-28x,-38)=-7)
=(2x+(-7))(4x+5) (Because (b+c)a=ba+ca)
=(2x-7)(4x+5)

Check: To check the proposed factors use FOJ Method to multiply the factors

(2x-7)(4x+5)= 22-4x+20.r~[5}+{—f?]4x +{:?}5
( FGI Method)

=8x% +10x-28x—35 (Simplify)

=8x% —18x—-35 (True)

Therefore the factorization of given polvnomial is {2x—?}(4x+5) ;

Answer 10CU.
Consider the polynomial ng +12g-4

Compare ggz +12g—4with 4.2 L pey e
a=9,

b=12,

c=-4

Find two numbers m, 0 such that,

mn=>b o, ive and

=12

P . B — A



e —
=9-(-4) negative
=-36

9g? +|2g~—4=9g2+mg+ng—4

Since m+ nis positive and mn is negative, then either mor »nmust be negative but not both

For this list all the factors of —3§, in those choose a pair of factors whose sumis (2.

Factors of —36 | Sum of factors
-1.36 35

1.—36 =35

-2.18 14

2.-18 -14

—-3.12 9

3.-12 -9

-4.9 5

-6.6 0

There exists no pair of factors whose sum is (2.

Therefore ggz +12 g —41s not factored.

Therefore. given polynomial is prime.




Answer 11CU.

Consider the polynomial 342 + 2nitn=12m—8n

The objective is to factor the given polynomial.

3m £ 2 n—12m—8n =[3m3 +2m2n]—12m—8n

(Factors the terms)
=(3*m-m3+2m2-n)+—4-3-m+—4a2ﬂn
=m* (3m+2n)+—43-m+—4-2-n
{GC‘F(sz,Zmln)=m2)

=m" (3m+2n)+-4(3n+2n)
(Factor GCF(-12m,~8n)=-4)
=(;n2—4)(3m+ 2n)

(Because (a+b)c=ac+bc)
=(:ﬂ2—22}{3m+2n]

(Because 4 — 22)
=(m+2)(m-2)(3m+2n)
(Because a® —b* =(a+b)(a-b))

Therefore. the factorization of given polvynomial is

Answer 12CU.
Consider the equation

4y? +24y+36=0
The objective is to solve the given equation

4y* +24y+36=0

(m+2)(m=2)(3m+2n)|

To solve the given equation first factor 4 y? + 24y +36-

Since the first term = 4,2
=22.4?

={2_},}2 (Perfect square of 2 y)




Last term =36

=2 (Perfect square of §)

Twice the square root of product of first and last term
=2.2y-6
=4-y-6
=24y (Middle term)

Therefore 4},.2 +24 y + 3615 perfect square
4y% +24y+36=(2y) +2-2y-6+6°

2 Be 2 2 2
=(2y+6)" (Because g* 42ab+b* =(a+b)’)

4y* +24y+36=(2y+6)(2y+6)

4y* +24y+36=0

2y+6=0

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

2y+6-6=0-6 (Subtract gon each side)
2y==b

% = _?ﬁ (Divide with 2 on each side)

y=-3

2g+6=0

2y+6-6=0-6 (Subtract gon each sides)
2y=-6



% =%ﬁl (Divide with 2 on both sides)

y=-3
The solution set is {-3,-3}.
Check: To check the proposed solutions substitute each solution in the given equation.
4y +24y+36=0
4(-3)" +24(-3)+36=0 (Put y=-3)
4-9+(-72)+36 =0 (Simplify)

36-72+36=0
0=0 True

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




Answer 13CU.
Consider the equation
3n® =48
The objective is to find the solution set of given equation.
3n® =48
In® —48 = 48— 48 (Subtract 48 on both sides)
3n*-48=0
3-n*=3-16=0 (3:16=48)
3(n* -16)=0 [Factor GCF(3n7,48) = 3]
3(n-4%)=0 (16=4%)
3(n+4)(n-4)=0 (Because a’ —-h? =(a+b)(a-b))
The zero product property is if
ah =(then
a=0or
b = Qor both
3[H+4]{n—4] =
n+4=0
Or p—4=0
Now solve each equation separately
n+4=10
n+4-4=0-4 (Subtract 4on each side)
n=-4
n-4=10
n—4+4=0+4 (Add 4on each side)
n=4
The solution setis {-4,4}.

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



For n=—4.
3n® =48

3(~4)* =48 (Put p=—4)
3-16=48

48 =48 True

For n=4.

3nt =48

3-47 =48 (Put y=4)
3-16=48

48 = 48 True.

The solution set of given eguation is

{-4.4}.




Answer 14CU.

Consider the equation

a -6a+9=16

The objective is to solve the given equation.
a -6a+9=16

a® -6a+3* =16 (Betause 32 _9)
a*-2-3-a+3 =16

(a-3)" =16 (Since g® ~2ab+b* =(a-b)")

(a-3)’ =16

Since forany ps1(.
x? =p.then
x=+Jn

(a-3)" =16.
16=0

a_3=i.jﬁ (Square root property)
a—3+3=3++4® (Add 30n each side)
a=3t4

Therefore g=3+4

or, g=3-4

a=17

Or. g=-1

The solution setis {-1,7}.

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



For g=-1.

a’ —6a+9=16

(-1’ =6(=1)+9=16 (Put g=~1)
1+6+9=16

16=16 True

For g=7.

a’ -6a+9=16

72 -6(7)+9=16 (Put g=7)
49-42+9=16 (Simplify)
7+9=16

16=16 True

Therefore the solution set of given equation is

o

~1,7}-

Answer 15CU.
Consider the equation

(m-5)* =13
The objective is to find the solution set of given equation
Since the square root property is,

For n>0.

¥ = pthen
x=+Jn
(m-5)" =13
m-5= i\fﬁ (By square root property)
m-5+5=5++3 (Add 50n each side)
m=5+13
m=5+13
or, m=5-413
The solution set is {5+-Jﬁ,5—«fﬁ}_



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

For m=5+413,

(m-5)" =13
(5+V13—5) =13 (Pt m=5+13)
(Vi3)' =13

13=13 True

For m=5-13.
(m-5)" =13

(5—@—5]2 =13 (Put nr=5—\"rl_3:|
(—Jﬁf =13

13=13 True

The solution set of given equation is =5 +13,5 —Jﬁ} _




Answer 17PA.

Consider the trinomial 2 4+ 9y +8]
The objective is to factor given trinomial if it is a perfect square.
Since if a trinomial is perfect then
Its first term is a perfect square.
Last term is a perfect square.
The middle term is equal to twice the product of the square roots of the first and last terms.
Here first term _ 2 _ perfect square
Lastterm =81
=9.9
g1 =9? (Perfect square)
Middle term =9x
But 2« Product of square roots of first and last terms

=2KIK9

=18x
The middle term is not equal to twice the product of square roots of first and last terms.

The given trinomial is not a perfect square.




Answer 18PA.

Consider the trinomial 42 4+ 244+ 144

The objective is to factor given trinomial, if it is a perfect square.

Since a trinomial is perfect then, its

First term is a perfect square

Last term is a perfect square.

Middle term is equal to twice the product of the square roots of the first and last terms.

The first term _ 2 (Perfect square of a)
Lastterm =144

=12-12

={|2}2 (Perfect square of |2)

Middle term =24q

=212-a
=Twice the product of square roots of first and last terms

Therefore 42 — 244+ 14415 a perfect square
a’-24a+144=a" -2-12.a+(12)’

—(a-12)" [Because ? —2ab+b* =(a-b)’]

Therefore |2 —24 g +144/| is a perfect square and its factorization is (a+12)2 '




Answer 19PA.

Consider the trinomial 4},1 -44y+121-

The objective is to factor the given trinomial, if it is a perfect square.

Its first term is perfect square

Last term is perfect square

Middle term is equal to twice the product of the square roots of the first and last terms.

Firstterm = 4y

=2.2.y°

={2_},}3 (Perfect square of 2 y)

Lastterm =121

=11-11

— 112 (Perfect square of 11)

Twice the product of square roots of first and last terms is
2.2y-11=44y

=Middle term

Therefore 4},1 _44},+]3]i5 perfect square.
4_}:2 _44_];4.]11:(1}:]2 -2-2y-11+121

=(2y-11) (Since &? —2ab+b* =(a-b))

Therefore the given trinomial is perfect square. and its factorization is {:2:,; —1 [)2 :




Answer 20PA.

Consider the trinomial 22 +10¢+ 25

The objective is to factor the given trinomial if it is a perfect square

Since if a trinomial is a perfect square, then

First term is a perfect square.

Last term is a perfect square.

Middle term is equal to twice the product of the square roots of the first and last terms.

The first term = 2.2 — It is not a perfect square

Since the first term of 2.2 +10e + 2515 not a perfect square.

Therefore (202 +10e+ 25| s not a perfect square.




Answer 21PA.

Consider the trinomial 942 + 49+ 425 -
The objective is to factor the given trinomial if it is a perfect square.

9n® +49+42n=9n" +42n+49

Since if a trinomial is a perfect square, then

First term is a perfect square

Last term is a perfect square

Middle term is equal to twice the product of the square roots of the first and last terms.
The first term =g ;2

Y Ty

:{3;,-]2 (Perfect square to 3n)

Lastterm =49

=77

=72 (Perfect square of 7)
Twice the product of square roots of first and last terms is
=2-3n-7

=6-n-7

=42n

=Middle term

Therefore 9,2 + 49+ 42 »is a perfect square
2 2 2
On +42n+49={3ﬂ) +2-3n-7+7

—(3n+7)" (Because 42 +2ab+b* =(a+b)’)

Therefore (9,2 +49 + 42 »| is perfect square and its factorization is (3,,.,.?)2 .




Answer 22PA.

Consider the trinomial 2542 —120ab + 144 b2

The objective is to factor the given trinomial if it is a perfect sqare

If a trinomial is perfect then, its

First term is a perfect square.

Last term is a perfect square.

Middle term is equal of twice the product of the square root of the first and last terms.

The first term = 25 42

=55-a°

:(gﬂf (Perfect square of 5a)
Lastterm =144 p2

-12%.p? (Because 144=12.12)
={|gb}2 (Perfect square of 12h)

Twice the product of square root of first and last terms is

2:5a-12b=10a-125
=120ab

= Middle term

Therefore 2542 —120ab + 144 5% is a perfect square.

254 —120ab +144 b°
—(5a) -2-5a-12b+(12b)°

=(Sa-12b)" (Because 2 _2ab+b? =(a-b)’)

Therefore. (2542 —120ab+ 144 b2 |_is a perfect square and it factorization is (5&—_125.}2




Answer 23PA.

Consider that, the area of a circle is (Ilr;i,::2 +3(].r+lﬂ);r5quare inches.

The objective is to find the diameter of circle

Since Area of circle with radius * »'is

A= (16" +80x+100)
=fr[42.r2+3[]x+lﬂﬂ) (Because g =42)
= [4I)Z+E-4D-x+lﬂ2] (100=10%)

-z [4):)2+1-4-|1‘.}-x+1ﬂ2)

= 7((4x) +2-4x:10+10?)

— w(4x+10)" (Because (g4 p)’ = a® +2ab + b*)

Therefore Area

A=xr?
— 7 (4x+10)

= rP=(4x+10)’

Take square root on both sides
r=+(4x+10)

r=4x+10 (Since radius always positive)

Also diameter of a circle

=2r

=E{4x+1ﬂ] (Put r=4x+10)

=8x+20

Therefore Diameter of circle is |8 x + 20inches|.

Answer 24PA.
Consider that the area of a square 8] —90x+ 25x%

Also x is a positive integer.



The objective is to find the least possible perimeter measures for the square.
Given area of square =g1-90x+ 25x°

Here first term = g1

=9.9
=(9)° [Perfect square]
Lastterm =25,*
=5-5x° [5-5=25]
= (5x)’ [Perfect square]
Twice the product of square roots of first and last terms
=2:9-5x
=90x [Middle term|

Therefore. 81-90x+25x% =(9-5x)’

Thus, it is in perfect square form (g—b)" = a* —2ab+b°
=(9-5x)’

Thus, 81-90x+25x" =(9-5x)°

Since area of square =9° [Where a 1s side nfsquare]

=(9-5x)’
a = {9 -Sx}j
a=9-5x

Since x is a least positive integer.

x takes

Then for the least perimeter, y =1
Then side of square g=9-5x
=9-5(0) [x=0]

=9

Perimeter =4q

=4(9)

=36



Therefore, least possible perimeter measures for square —
Answer 25PA.
Consider the polynomial 4%2 —100.

The objective is to factor the given polynomial
4k%-100=2%.k% —100 (Since 4 - 72)

=(2k)* -100 (x""-y"" =(xy]’")

=(2k)" -10? (Since 192 =100)
=(2k+10)(2k -10) (Since a* —=b* =(a+b)(a-b))
=(2k+2.5)(2k-2.5)

=2(k+5)2(k-5) (Factor GCF(2k,10)=2)

= 4{k +5){k —5}

Therefore the factorization of |4 42 —100|is 4(.#:+5][k—5} .

Answer 26PA.
Consider the polynomial 92 —3x =20

The objective is to factor the given polynomial
Compare 9x2 _3x—20With ;2 4 pyte
Here a=9,
bh=-3,
c=-20
Now
9x% —3x-20=9x + mx+nx—20
That is we have to find two numbers m,»such that
m+ n = =3 negative and
mn = —180 negative
Since m+n,mn are both negative one of m,nmust be negative but not both.
For this list all the factors of

mn =-=180. in which one factor is negative in those select a pair whose sumis 3.




Factors of —]80 | Sum of factors
-1.180 179

1.—-180 -179

-2.90 88

2.-90 -88

-3.60 51

3.-60

—4.45 41

4,-45 —41




-5.36 29
5.-36 =29
-6.30 24
6.—30 24
-9.20 11
9.-20 —11
-10.18 8
10.-18 -8
-12.15 3
12.-15 -3

The correct factors are 12,-15.

9x% —3x-20=9x2 + mx+nx—20

=9x2 +12x-15x-20 (m=12,n=-15)
=3x-3x+3x-4-5-3x+5-4

=3x(3x+4)-5(3x+4) (Factor GCF(9x?,12x)=3x,
GCF (-15x,-20)=-5)

=(3x-5)(3x+4) (Because (b+c)a=ba+ca)



Check: To check the factorization, multiply the factors by FoJf, method.

F be] i L
(3x=5)(3x+4)=3x-3x+4-3x+(-5)3x+(-5)-4
( FOJL method)
=9x? +12x-15x-20

=9x? —3x-20 True

Therefore. the factorization of |9 2 —3 x = 20|is {3x—5}{3x+4] .

Answer 27PA.
Consider the polynomial 42 + 6y -9
The objective is to factor the given polynomial.
Compare 2 +6x-9With 2 L hrqe
Here h=06,
c=-9.
X 46x-9=(x+m)(x+n)
=x° +(m+n:|_t+mn
Now find two numbers m,nsuch that
m+n=-6and
mn=-9. m+nis positive and mmn is negative either mor mmust be negative but not both.
List all the pair of factors of

mn = =9, in those choose a pair of factors whose sumis §.

Factors of —9 | Sum of factors

-1.9 8
1.-9 -8
3.3 0

There is no such pair of factors such that

m+n==6

Hence 52 +6x—9is not factored.

Therefore the given polynomial is prime.




Answer 28PA.

Consider the polynomial 50 g% +40g +8

The objective is to factor the given polynomial.
50g° +40g+8=2.25g7+2.20g+2-4

= 2(2532 +20g+ 4] (Factor GCF,4)

Now compare 25g2+gng+4with axl +hr+e
Here g=125.

b =20,

c=4

Now

25g% +20g+4=25g" +mg+ng+4

Where 1= 25-4
=100

m+n=20
Since g+ p = 20positive add
mn = 10015 positive.

MNow list all factors of |00, in those choose a pair whose sum is 2.

Factors of |00 | Sum of factors
1,100 101
2,50 52
4,25 29
5,20 25
10,10 20

The correct factors are 10,10

2[25g2+2[]g+4}
=2(25§2+mg+ng+4]

=2(25g2+lﬂg+lﬂg+4] (m=10,n=10)

=2[5g(5g+2)+2(5g+2)]
=2(5g+2)(5g+2)

Therefore. the factorization of ng +40g +8

s [2(5g+2)(52+2)|-




Answer 29PA.

Consider the polynomial 943 + 6642 — 481 -
The objective is to factor the given polynomial
0F +661* 481 =3-3-4-1* +3.22.¢-1-3-16-
= 3:[3.*3 +22¢-1 6] [Factor GC‘F(@:3,6612,48;) =31]
Now factor 3,2 +22¢-16.
Compare

32+ 221 -16=ax’ +bx+c
Here g=3.

b=422,
c=-16

32+ 22116 =367 +3t+nt =16

Now find two numbers m,»nsuch that

m+n =22 positive

mn=3~{—iﬁ)
=—48

since 4+ p =22 positive and

negative,

mn = —48 negative
Hence either mor n negative but not both.

List all pairs factor of —4g&in those choose a pair whose sum is 4+22.

Factors of —48 | Sum of factors

-1.48 47
1.—48 -47
-2.24 22

2.-24 =22




-3.16 13
3.-16 -13
—-4.12 8
4.-12 =
—6.8 2
6.—8 -2

The correct factors are =2,24 .

3.-[3:3 +22.-—|5]

=31[312 +m:+m—lﬁ]

=31[37 -21+241-16 ] (m=-2,n=24)

=31[¢(3r-2)+8(31-2)]

=31[(31-2)(r+8)] (By distributive)

Therefore, the factorization of

91 +661° -48¢

g

3t(3r-2)(r+8)|.




Answer 30PA.

Consider the polynomial is 4 4% - 3642
The objective is to factor the given polynomial
4a* -36b% =2-2a% -365* (Because 4=3.2)
=122, 42 _g%.p? (Because 35 = 62)

=(2a)’ - (6b)" (Because 4" . p" = (ab)")
The difference of squares property is

a* —b* =(a+b)(a-b)

4a* -36b =(2a)’ - (6b)"
=(2a+6b)(2a-6b)

(Because g° —b* =(a+ b][a—b}}

Therefore the factors of [44% —3642|is |(2a+6b)(2a—-65)|.

Answer 31PA.
Consider the polynomial 2042 +3d4n+6-

The objective is to factor the given polynomial

20n° +34n+6=2.100" +217n+2.3
- 2[1{::12 +1?n+3] (Factor GCF(ZDH2,34H,6)= 2)

Now compare 10s% +17n+3Wth 52 4 hr+e
a=10

b=17,

c=3
Now find two numbers m,nsuch that

S+ =
i positive and
=17

mn=a-c
=10-3
=30

Positive mand nmust be positive

List all pair of factors of 3(in those choose a pair of factors of sum 7.




Factors of 30 | Sum of factors
1.30 31
2.15 17
3.10 13
5.6 11

The correct factors are 2,15

z[lnnhwnﬁ]=2[mn2+15n+2n+3]

=2[5n(2n+3)+(2n+3)]

=2(5n+1)(2n+3) (By distributive (a+b)c =ac+bc)

Therefore the factorization of 2042 +34n+6

is

2(5n+1)(2n+3)|.

Answer 32PA.
Consider the polynomial 5},2 T
The objective is to factor the given polynomial.

502-90=5.y"-5-18

=5(»*-18) (GCF(557,90)=5)

=s[(,pf_(ﬁﬂ

=5[Jr+ﬁ){y—qﬁ} [Because g% -b° :[a+b)[a-h}]

Therefore,

5y? =90 =5(y+18)(y-i8)|.




Answer 33PA.
Consider the polynomial 24 x> —=78x2 +45 ¢ -
The objective is to factor the given polynomial.
24x" -78x* +45x=3-8-x-x* =3-26-x-x+3-15-x
=3x[3x2 —26x+l$] (Factor the GCF )

Now 8x? -26x+15=ax’+bx+c
Here a=8,

h=-26,
c=15

8x° —26x+15=8x>+mx+nx+15
Find two numbers m,ysuch that

negative
m-n=a-c
=8-15 positive,
=120
Since m+ nnegative and mmm positive, both mand »are negative.

Mow list all the pair of negative factors of |20in those choose a pair whose sum is -26.



Factors of 120 | Sum of factors
-1.-120 -121
-2.-60 —62
-3.-40 —43
—4.-30 -34
-5.-24 =29
—6.-20 -26
-8.-15 =23
-10.-12 -120

The correct factors are =6,=20.

Therefore

3x[3x3 _26x+ |5} =3x[8x3 —6x—20.r+|5]

=3x[2x(4x-3)-5(4x-3)]

(Factor GCF)

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

Therefore the factorization of

24x° -78x% +45x

is

3x(2x-5)(4x-3)|.




Answer 34PA.

Consider the polynomial [3},3 -48y+32
The objective is to factor the given polynomial.

18y 48y +32=2-9y% -2.24y+2:16
=2[9)*-24y+16]

:2:{:3y]1-2-|-2-y+|6:| (qf ={3y]2]

=2[(3y)*-2-3-4-y+ 4-4] (24=2-3-4)

=1:(3y)2 —2-3y-4+(4)2] (42 =4-4)

=2(3y-4)" ISince &?-2ab+b? =(a-b)"]

Therefore the factorization of ]g},-.2 —48 y +32|is 2(3y_4)2 :

Answer 35PA.
Consider the polynomial 90 g - 27 gi -75
The objective is to factor the given polynomial.
90g-27g*-75=-27g*+90g-75
=-3.9¢% -3.(-30g)-75 (Because 90 =-3.-30,-27=-3.9)
=-3-9g%-3--30g-3-(25) (-75=-3-25)
=-3[9g? _3ng+25J (Factor GCF -3)

(38)"-215g+25 (987 =(3g)".30=2-15)

:[3g}2—2-3-5-g+5~5:|

=-3:(3g}1-2-3g-5+(5]2] (5% =5-5)

(3g—5]2] [Because g% -2ab+b” =(a-b)’]

Therefore the factorization of 90g —ZTgZ —-75

s [-3(3g-5)




Answer 36PA.
Consider the polynomial 4502 —32cd
The objective is to factor the given polynomial
45¢* -32¢d =45-c-c-32c-d

=c(45c-32d) [ GCF(45¢%,32¢d ) = c]

Therefore the factorization of (4502 =32 ¢d

s |e(45¢-32d)|.

Answer 37PA.
Consider the polynomial 443 +3a2b% +8a+ 64>

The objective is to factor the given polynomial.
4a’ +3a’b* +8a+6b* =4a’ +8a+3a’b’ +6b’
= (4.:13 +3a]+(3&zbl +ﬁb2}

(Group the terms with commaon factors)
=(4-a-a®+4-2.a)+(3:a* -b? +3.2.07)

[a3 = a~a2,6=3'2)
- 4a(a3 +2]+3bz (az +2)

(Factor GCF)
=(4ﬂ'+3b2][ﬂ2 +2)

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

Therefore the factorization of given polvnomial is {4a+3bz}(a2 +2] )




Answer 38PA.

Consider the polynomial 542 +7a+6h% —4b

The objective is to factor the given polynomial.

5a° +7a+6b —4b=[5a2 +T"n:x')+(l.‘n.'>1 —4."1]
=(5-a-a+7-a)+(2:3:b-b-2:2-b)

=a(5a+7)+2b(3b-2) (Factor GCF )

It is not factored further.
Hence the given polynomial is not factored.

Therefore the given polvnomial is prime.

Answer 39PA.
Consider the polynomial 11},3 _yl R R
The objective is to factor the given polynomial
2y -y — 2% xR =(xzyz _.pz}+ 22— g2 _zn]
(Group the terms with common factors)
= _],rl {.rz —I]+z2 [xl —I]
(Factor GCF )

()

(Since (b+c)a=ba+ca)

Therefore. the factorization of Izyz _yz S .

5 (_1,:2 +z2)(,ﬂvc2 —I] L




Answer 40PA.

Consider the polynomial 4 Y +6mn =16m2ns =24 mn* -

The objective is to factor the given polynomial.
am*n+6m’n-16m*n® —24mn’
=(4m*n=16mn* )+ (6m’n—24.mn’ )

(Group the terms with common factors)

=(4*m2 m®n—4-4-m* 'ﬁ'n)+{ﬁ'm~m2 -n—6~4~m*ﬂ'n)
= 4»:2(.412 —4n}+6mn[m2 —4n)

(Factor GCF)

= (4mzn+ 6mn)(m2 —4.'1}

(Since (b+c)a=ba+ca)

=(2‘2-m'ﬂ'ﬂ+2~3mﬂ}(m2 —4!1)

=2mn(m +3}{J'm‘2 —4.11)

(Factor GCF 2mn)

Therefore the factorization of given polvnomial is Emﬁ(mr+ 3){m2 —4n] :




Answer 41PA.

Consider that the volume of a rectangular prism is
ry-63y* +7x —9xy* Cube meters.
The objective is to find the dimensions of the prim.
For this first factor the given polynomial completely.
Tx* —9x’ = {.r"y+ ?xz}—ﬁ.'}yl — 9y’
= {.\" ~le+?-x2}+(—9-?}=2 —9-x-3%-y)
=x"(xy+7)-9y°(7+xv) [Factor the GCF]
= [x! ~9y° ]{x_p+ 7) [B:-,f distributive (b+c)a= ba+ca]
=(x*-3y* )(xy+7) [Since 9=3-3]
=[.\'2 —(3y]1(xy+?] [a"’b”’ =[c:b)“]
=(x+3y)(x-3y)(xp+7) [Sincea’~b"=(a+b)(a-b)]
s=(x=3y)(x+3y)(xy+7)
Since the volume of a rectangular prismis v = [bh
Where [ =length,b = bredth,k = height of prism
By comparing v=x'y—-63y® +7x’ -9xy® With v =/bh
lbh = x'y - 63" + 7x* —9xy°
=(x=3p)(x+3p)(xy+7)

Therefore, the dimensions of the prism are |x—3ym, x +3ym, xy + Tm




Answer 42PA.

Consider the following figures

s+31In

[ 1

s 1in
Also given the area of square is |gx® — S6x + 49 SQuare inches

The objective is to find the area of rectangle.

2

Since area of square =g [a is side n['square]

=45

=16x" —56x+49

L8 §* =16x" —56x +49

Since the first term of polynomial is | gy? = 4* . 52
=(4x}: perfect square

Last term= 49

=7-7

=7? perfect aquare

Twice the product of the square root of first and last terms
=2-4x-7

=56x middle term

Therefore, 16x% — S6x + 49 IS in perfect square trinomial term
Since (a;:r—lf'Jr}2 =a’ -2ab+ b’
Here g=4x,b=7
§° =16x" =56x+49
2 z 2 2
=(4x-7)  [By(a-b)' =’ ~2ab+b* |

Also the square root property is if > 0,x* =n then ,= iJ;

' =(4x- ?)2
+J(4x-7)

+(4x=7)

A

5
Since lengths always positive

5 =(4I-T}



Avea ofrectangle = length-breadih
~(s+3)( 3]

- [(4x-7+3)]| 3 4x-7)]

= [(4x-9)]| 34x-7)]
~4(-1)| 342-7)

= E(I-I][-ix—?]
:{EI—E}HI-T]

[me ﬁgure]

[put s =4dx-7]

[Factor 4]

=2x-4x+2x-(~7)+(-2)-(4x)+(-2)(-7) [By FOIL method]

=8x —14x-8x+14

=8x*—22x+14

Therefore, the area of rectangle in x is

Answer 43PA.

Consider the equation 3,2 +24 v +48 =

[Simplify]

{311 -22x+ 14} square inches

0

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

For this first factor 3x2 +24 x+48-
3xl +24x+48=3-x*+3-8-x+3-16

= 3(x3 +8x+ Iﬁ] (Factor GCF =3)

=3[E+2-4-x+[4]‘?]

=3(x+4)" (Because & 42ab+b% =(a+b)")

Therefore
3x2+24x+48=0
= 3(x+4)° =0
The zero product property is if




b = (Qor both.

I(x+4)* =0

= l:_r+-fl]E =10

= x+4=0

Or, x+4=0

x+d4=10

r+4-4=0-4 (Subtract 4on each side)
x=-4

Check: To check the proposed solutions substitute the solution in the given equation.
Given eqguation is,

3x° +24x+48=0

3(-4) +24(-4)+48=0 (Put x=—4)

3-16-96+48 =0 (Simplity)
48-96+48=0
0=0 True

The solution set of given equation is

x

Answer 44PA.
Consider the equation

7rt =70, -175

The objective is to find the solution set of given equation
7rt =70r-175

7rt =7-10r-7-25

7r* =7(10r-25) (Factor 7)

7% 7(10r-25)
77

2 =10r-25

(Divide with 7 on both sides)

2 =107 =10r-=25+10 (Subtract 10ron both sides)



r?=10r=-25

r2 =107 +25=-25+25 (Add 250n both sides)
2 -10r+25=0
r2=10r+(5)° =0 [25=5.5=(5)"]
r2-2.5-r+(5) =0

(r=5)° =0 [Because g7 ~2ab+b? =(a-b)’]
The zero product property is of

ab = 0then

a=0or

b = Qor both.

(r-5)=0

= (:r-S}:ﬂ

or, r-5=0

r=5=0
r=5+5=0+5 (Add 5on both sides)
rF=35

Check: To check the proposed solution substitute »within the given eguation.

Given equation is
7rt =70r-175
7(5)° =70(5)-175 (Put r=5)

7-25=1350-175 (Simplify)
175=175 True

=
hn
o

Therefore the solution set of given eguation is




Answer 45PA.

Consider the equation

494 +16 =56a

The objective is to solve the given equation.

494 +16 =564
49ah2 +16—56a=56a—56a (Subtract 56 gon both sides)

49a° -56a+16=0

To solve above first factor left side polynomial of equation.
494 -56a+16=0

7-7a* -56a+16=0 (Because 7.7=49)

7a’ -56a+4-4=0 (Because 4.4=16)

Ta 2—1-23-a+42
{ }
=0

(Because 56=2.28)

(7a)’-2-7-4-a+4°
=0

(Because 28=7.4)

(7a) —2-(Ta)4+42
=0

(Ta-4)" =0

Since the zero product property is if

ab =0then

a=(Qor

h = (or both.

(Ta-4)(Ta-4)=0

Ta-4=0

Or, Ta=-4=0

Ta-4=0



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

Ta=4
-"v—":'r:i (Divide with inn both sides)
7 7 7
4
a=—
7

Therefore the solution set is {;}

Check:- To check the proposed solution set substitute awith %in the given equation.

Given equation is
49a* +16=56a

2
4

49-[i] +H’:l=5fr-i (Put g=—=)

T 7 7

16 -
49.— +16=8-4 (Simplify)
49

32 =32 True

Therefore. the solution set of given equation is {i} .

Answer 46PA.
Consider the equation

1872 +24y+8=0
The objective is to find the solution set of given equation.
1812 +24y+8=0
=  2.9y742.12-y+2-4
=0
= 2[9y"+12y+4]
=10
Now factor gy2+|2},+4

[Because take GCF of 2]

since 9% 412y+4=3.3.32+2.3.2. y+2-2

-~ l'\ -



=3y“+2-3y-2+2¢
(Simplify)

=(3y) +2:3y-2+2°

=(3y+2)° [Because 24+2ab+b? =(a+b)]

Therefore,

18y* +24y+8=0

iy 2[9y3+11y+4
=0

=  2(3y+2)°=0

The zero product property is if

ab =(0then

ag=0or

b = (Qor both

2(3y+2)* =0

= 2(3y+2)(3y+2)
=0

3y+2=0
Qr. 3y+2=0 (Since 2z0)
Now solve 3 y+ 2 =0completely

3y+2=0



3y+2-2=0-2 (Subtract 2on both sides)
Jy==2

% = _?2 (Divide with 3 on both sides)

}’=?

The solution set is {-Tz}

Check: To check the proposed solution set substitute the solution in the given equation y by
-2

=

Given equation is

18y +24 y+8=0
2
-2 -2 -2
18 == | +24[ =|+8=0 (Put y=—)
[SJ [3] 3

IE[§]+ 24--?2+8 =0 (Simplify)

4,38(2)
9 3

E+(—16}+S= 0

2.9 +8 =0 (Simplify)

16-16=10
0=0 True

Therefore the solution set of given equation is {_—2} ;

Answer 47PA.
Consider the equation

= 2
Lm0
Y o3bTy

The objective is to solve the given equation.

For this write the given equation in perfect square form

, 21
L =D
Y o387y



5 1} - 11

2
= (;:-%J =0 (Because g? —2ab+b* =(a-b)")
Also the zero product property,

It gb=0then

a=10

Or. p=0o0r both

},_l+l={}+l (Add lnn both sides)
3 3 3

3

Jf=5

The solution set is {%}

Check: To check the proposed solution substitute y by % in the given equation.



Given equation is

, 2 1
N
Y =3¥7%

2
2 21 1
22 i@t p=2)
[ ] 3379 ¥=3

1 2 1 o
———+—=0 (Simplify)
9 9 9

2.2 9
9 9

0=0 True

Therefore, the solution set is {%}

Answer 48PA.
Consider the equation

a2+ia+i=ﬂ

5 25

The objective is to find the solution set of given equation.
For this write the given equation in perfect square form.

a2+ia+—=ﬂ

5 25

g 2V
a2+1-§-a+[§] =() (Because 4 =22 25=52)

2
a’ +1-¢:1'-3 +[£] =)
5 %3

2
[ﬂf+%] =0 (Because ¢ 4 2ab+b? =(a+b)’)
By zero product property, if

ab = 0then

a=0or

b = 0or both.

2
(ﬂ+5] ={
q



Or [a+%]= 0 (By zero product property)
a+£=ﬂ

a+2-2_0-2 (subtract 2 on both sides)
5 5 5 5

d=—

5

The solution set is {-?2} .

Check: To check the proposed solution substitute awith “Zinthe given equation.

Given equation is

4 4

a*+—a+—=0
5 25
2
- -l -2
[_EJ +i._2+i={] IIF"LIT. H=—}|
5 5 5 25 5
4 8 4 .
—— 44— =) (Simpli
3555 T e 0 APy
8 8 o
— — — =0 (Simpli
THEY (Simplify)
0=0 True

Therefore, the solution set is {_—2} s




Answer 49PA.

Consider the equation

22 42z41=16
The DDjEEti‘u’E is to find the solution set of given equatinn.
2Z2+2z+41=16

z2+2-z-141% =16

(z+1)" =16 (Because g% +2ab+b% = (a+5)’)
The square root property is of

n>(Qand

x2 = pthen

x= iv';

(z+1)" =16

— 7] =i\.|ﬁ (By square root property)

= z+l=i,|'[43] (Because |6 =4?)

— z+1=14

z+1—1=—1+4 (Subtract jon both sides)
z==1+4

z=—1+4

or z=-1-4

z=3

or, z=-%§

The solution setis {-5,3}.

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



Given equation is

+2z+1=16

(-5)° +2(-5)+1=16 (Put z=-5)
25-10+1=16 (Simplify)

16=16 True

For z=3.

+2z+1=16

(3)° +2(3)+1=16 (Put z=3)
9+6+1=16

16=16 True

Therefore. the solution set of given eguation is

1-5,3}|-




Answer 50PA.

Consider the equatinn

x> +10x+25=81

The objective is to find the solution set of given equation.
X +10x+25=81

x2+2.5-x+52 =8| (Since 25=5210=2.5)
(x+5)" =81 [Because 2 +2ab+b% = (a+b)’]
The square root property is, of

n>(0.and

2 = pthen

xX= iy"';

(x+5)" =81

a+5= iJS_I (By square root property)

x+5-5==5+/8] (Subtract 5on both sides)

=5+ [(0%) (81=9%)

x=-519

x==5+9

Oor, x=-5-9

=4

or. x=-14

The solution setis {-14,4}.

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



For x=-14.

¥ +10x+25=81

(~14)° +10(~14)+25

(Put x=-14)
=81
196140+ 25 =81 (Simplify)
564 25=8l
g1=81 True
For y=4.

¥ +10x+25=81
4 +10(4)+25=81 (Put y=4)

16440+ 25=81
81 =81 True

The solution setis |{-14.4}|.

Answer 51PA.
Consider the equation

(v-8)" =7
The objective is to find the solution set of given equation.

Since the square root property is of

n}ﬂ,aﬁd

x? =pthen
%= i\l'rr;
2
(y—E:l ="F
y_gzi.ﬁ (By square root property)
y=8%7
Therefore y=8+./7
ar, P= L ﬁ

The solution set is {3+ﬁ,3—wﬁ}.



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

Given equation is

(y-8) =7
(3+J?—ﬂz=?iﬁﬂy=8+dﬁl
(V7) =7 (smpity)

7=7 True

For y=§-7.

(v-8) =7

(3—4’?—3)2 =7 (Put y=8-f7)
(7 =7 (Simpity)

7=7 True

Therefore. the set of given equation is =B+ﬁ,8—ﬁ} .

Answer 52PA.
Consider the equation

[1-1.:+3]2 =2

The objective is to find the solution set of given equation
(w+3)’ =2

Since the square root property is

n>0.1if

x? = pthen

x= i-.l'rr;

Here 20,
(w+3)" =2 then

w+3:i'\5

- . a s fa (2nhtrart 2 nn each cidat



WFI=F==DEAf& Vormramms  grme tmos ey
w=-3+2

w=-3+42,

w=-3-+2

The solution set is {—3+~J’§,—3—~E}.

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

Given equation is

[w+3]2 =3

[—3+~.r‘5+3]2 =2 (w=-3+2)
() -

5 =2 True

[W+3)2 =32
(—3—~E+ 3]2 =2 (Put =-_3_2)

(—v2)" =2 (simpiy)

2 =2 True

Therefore the solution set is =—3+J§,—3—ﬁ} )

Answer 53PA.

Consider the equation
pr+2p+1=6
The objective is to find the solution set of given equation.
pP+2p+1=6
pr+2-pl+1' =6
(p+1)* =6 (Since (a+bY =a®+2ab+b?)
The square root property is of

n>0.and



x? = pthen

= i».l'rr_i-

(p+1)° =6

p+1 =+.J6 (By square root property)
p+1-1=-1+./6 (Subtract jon each side)

pz-liw"rg
pz-li\.l'rg.-
o, F‘=-I-1.|'I'E

The solution set is {—I+JE,—1—\@}.

Check:- To check the proposed solution set, substitute each solution in the given equation.
FOr p=—1++6.

pr+2p+l=6

(p+1)* =6
LJ—JE+02=5iHHp=-1-JEJ
(~V6) =6

6=6 True

Therefore. the solution set is {—1+~;@,—]—J§} ;




Answer 54PA.

Consider the equation
¥ -12x+36=11

The objective is to find the solution set of given equation.
X =12x+36=11

¥ -2.6-x+6-6=1] (Since 6-6=36,2-6=12)

X =2-6-x+6> =11

(x=6)° =11 [Since ¢® ~2ab+b? =(a-b)’]

The square root property is of

n=10.

x2 =p then
x=4n-
(x=6)" =11
r—6 =im (By square root property)
x—6+6=6++11 (Add gon both sides)
x=6+11
x=6+/11
O x=6-4/11
The solution set is ]-5+ Jﬁ,ﬁ—-d'ﬁ}_

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



Given equation,

X —12x+36=11
(x-6)* =11

(6+Jﬁ—6)2=ll (Put y = 6++/11)
(Jﬁf:ll

11=11 True

For y=6-+/11-

¥ -12x+36=11

(x=6)" =11
{ﬁ—xflﬁ—ﬁ}z =11 (Put x=6-11)
(—Jﬁ)z=11

11=11 True

The solution set of given equation is {6+«fﬁ,6—m} :




Answer 55PA.
Consider that “one of the most commonly used formula for estimating Board feet is the Doyle

log rule

L
B=E{D“—S{}+lﬁ]

Where B is the number of Board feet

D is the Diameter in inches.

L is the length of the long in feet.

The objective is the factor the given formula

L
B=E{D“—BD+I6}

In p? —-8D+16, firstierm = p* perfect square
Lastterm =16

= 4* Perfect square

Twice the product of square roots of first and last term is
=2/D* N4

=2-D-4

=80 middle term

D _8D +16 is a perfect square trinomial

Aso (a-b) =a® —2ab+b

D’ —8D+16=D"-2-4-D+ 4

=(D-4)
B=%(D‘-BD+IE)
L 2
=—(D-4
AL,

Therefore, the factored form of given formula is _(9_4]1




Answer 60PA.

Consider the perfect square trinomial x? 4 jo + 64

The objective is to find all value of k so that 2 4 ky 4+ g4 IS 8 perfect square trinomial.
Since a trinomial is perfect square.

If its first term must be perfect square

Last terms must be perfect square

Middle term must be twice the product of the square roots of the first and last terms.
First term = y* = {;._-]:t —» perfect square
Last term =64 =8.8 =8" — Perfect aquare

Middle term = Jor = twice the product of square roots of the first and last terms.
kv =2-x-(48) [ Since V64 = 8]
kx =+16x
Thus k=16
Therefore, the possible values of k are
Answer 61PA.
Consider the perfect square trinomial 432 + ke +1
The objective is to find all value of k so that 45? 4 jor+1 IS 2 perfect square trinomial.
Since a trinomial is perfect square, of its
First term must be perfect square
Last term must be perfect square
Middle term must be twice the product of the square root of the first and last term.
First term = 4,2
=227 [Since 4=2-2]
=25 [2:2=2?]
= (Ex)z — Perfect square
Lastterm =1.1
=1°
Middle term = twice the products of square roots of the first and last terms.
ke=2-2x(21) [V =]
kv = +4x [Simplify]
By comparing k =+4
Therefore, the possible values of kK are



Answer 62PA.

Consider the perfect square trinomial 2552 4 for + 49

The objective is to find all values of k so that 255? 4 kv + 49 i5 @ perfect square trinomial.
Since a trinomial is perfect square if its

First term must be perfect square.

Last term must be perfect square

Middle term must be twice the product of the square root of the first and last terms.

Firstterm = 25,°

=55 [25=5-5=5"]
=(5x)' >  Perfect square
Lastterm =49

7.7

=7 - perfect square

Middle term = jo =twice the product of square roots of the first and last terms.

oo =2-5x(£7) (V72 =47]
Jx =170x
By comparing, k=470
Therefore, the possible values of k are



Answer 63PA.

Consider the perfect square trinomial 42  8x + &

The objective is to find all values of k so that 2 4 g8x + & IS a perfect square trinomial.
Since a trinomial is perfect square if its

First term must be perfect square.

Last term must be perfect square

Middle term must be twice the product of the square root of the first and last terms.
Firstterm = x* — Perfect square

Lastterm =k

Middle term = twice the product of square roots of the first and last terms.

8x=2-x-k
2.4.x=2xJk
2 ;r > 22;@ [Divide with 2x on both sides]
4=k
Jk =4
{‘E]E T {4]; [Squaring on both sides]
k=16

Therefore, the value of k is



Answer 64PA.

Consider the perfect square trinomial 2 _18x+ £

The objective is to find all values of k so that * _ |8y + & i5 a perfect square.
Since a trinomial is perfect square if its

First term must be perfect square.

Last term must be perfect square

Middle term must be twice the product of the square root of the first and last terms.
First term = x* — Perfect square

Lastterm =k

Middle term = twice the product of square roots of the first and last terms.

~18x=2-x-vk
“18x _2x-Vk [Divide with 2x on both sides]
2x 2x
9=k

Squaring on both sides

(-9)' =(Vk)
8l=k
Therefore, the value of Kis



Answer 65PA.

Consider the perfect square trinomial 42 4 20x + &

The objective is to find all values of kso that 42 4 20y + & IS a perfect square trinomial.
Since a trinomial is perfect square if its

First term must be perfect square.

Last term must be perfect square

Middle term must be twice the product of the square root of the first and last terms.

First term = x* — Perfect square

Lastterm = _(JE]?'

Middle term = twice the product of square roots of the first and last terms.
20x=2-xk
20x =2k -x

20x _ 2Vkx
2x 2x

10 =k
Squaring on both sides
10 =(JE ]3
100 =k

Therefore, the value of k is

[Divide with 2x on both sides|



Answer 67PA.
Consider that, during an experiment, a ball is dropped off a bridge from a height of 205 feet.

The formula 2¢5 = |6¢2can be used to approximate the amount of time, in seconds; it takes
for the ball to reach the surface of the water of the river below the bridge.

The objective is to find the time it takes the ball to reach the water to the nearest tenth of a
second.

205 =161
167 =205

16" _205 [divide with 16 on both sides]
16 16
1* =12.8125
The square root property is if p>0,x" =n then ,— i._f,_?
r* =12.8125
r=+12.8125 [By square root property ]
=+3.579
= 3.0

Since time is always nearness in positive

=36 sec
Therefore, the time taken by the ball to reach the water is m

Answer 68SPA

Consider that (2 _2ab+ 8% =a—b

=a-b

If g<bthen ga-b<0,a-5 is a negative number

It g<bthen a-b<0,a-5 is negalive or zero

If g=phthen ga=5b>0,a-5b is a positive number

If g=bthen ga=-5b=0,a-5b is a positive number or zero
Since the square root is not a negative number

Thus the best describes foraand bis g=>h.

Therefore. the relationship between a and b is



Answer 69MYS.

Consider the equation

st =25
The objective is to find the solution set of given equation
st =125

§% =725 =725_725 (Subtract 250n both sides)
52-25=0

§2—-5.5=0 (Since 5.5=25)

s2-52=0
The difference of squares property is

a® - b* =(a+b)(a-b)

st-50=0

(s+5)(s—5)=0 [Because a* -b* =(a+b)(a-b)]
The zero product property is if

ab=0then

b = 0or both.

(:i +5}[$-5}=1’.}

s+5=0

Or, s-5=( (By zero product property)

s+5=0

s+5-5=0-5 (Subtract s5on both sides)

§==3

s=5=0

5s—5+5=0+5 (Add 50n both sides)

§=5

The solution setis {-5,5}

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

Given equation is



5% =25

(-5)" =25 (Put s =-5)
25 =25 True

For s=35.

s? =25

=  §2=25(Puts=5)
25 =25 True

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

Answer 70MYS.
Consider the equation

93" -16=10
The objective is to solve the given equation.
The difference of square property is

& =B =(a+b)(a-b)

9x* -16=0

=  3.3x2—4.4=0 (Because 9=3.3,16=4-4)
= 3y _4*=0

=  (3x)*-4%=0 (Because g".p" = (ab)")
= (3x +4}(3x- 4] =0 (By difference of square property)
The zero product property is if

ab =0then

g =0oar

b = 0or both
[3.1’+4:|{3I—4] =0

= Ix+4=0

Or, 3x—-4=0 (Zero product property)

Now solve each equation



Ix+4=0
3x+4-4=0-4 (Subtract 4on both sides)
Ix==—4

3—x = j (Divide with 3 on both sides)

3 3

—4
X=—

3
3x-4=0

3x—-4+4=0+4 (Add 4on both sides)
ix=4

3_::: - i (Divide with 3on both sides)

3 3

4
X=—
3



The solution set is {?i}

3

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

Given equation is

9x2 —16=0
-4\ 4
9(_] _16=0 (Put x=_1)
3 3
916 _16=0
9
16-16=0
0=0 True
Far, I=£.
3
92 -16=0

2
g[i] _16=0 (Put x=23)
3 3

9.19 _16-0
9

lo—-16=0
0=0 True

The solution set of given equation is {ﬁ,i} )

Answer 71MYS.
Consider the equation

49m° =81
The DDjEI:ti‘u’E is to find the solution set ngiven equatinn

The difference of squares properly is
a* -b* =(a+b)(a-b)
49m” =81
7-Tm® =81

72 -m* =81



Tm)’ =81 (Because g"pm — (op)\™)
(7m)

{Tm]z —R81=R81-81 (Subtract g]on both sides)

(?m}z -9.9=0
(Tm) 92 =0
[Tm+9][7m—9)

=0
The zero product property is of
ab=0then
a=0or

b = por both.

(By difference of squares method)

Tm+9=0

or, Tm=-9=10

Now solve each equations separately
Tm+9=0

Tm+9-9=0-9 (Subtract gon both sides)
Tm=-9

?T""" - %9 (Divide 7on both sides)

_=?
7
Tm-9=0

m

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

L] = 2 (Divide with 7 on both sides)

T 7



m=—
i
The solution set is _—92 .
T 7
Check: To check the proposed solution, substitute each solution in the given equation.

Given equation is
49m* =81

2

- -9
49[_9J =81 (Put m=—)
7 7

81 -
49.2— =8| (Simplify)
49

21=281 True
For m:E:
7
49m* =81
2
9
49{5] _gl (Put m=2)
7 7

81 o
49.— =81 (Simplify)
49

81=81 True

Therefore. the solution set of given equation is {__g E} .




Answer 72MYS.

Consider the equation

8k +22k-6=0

The objective is to solve the given equation completely.
8k +22k-6=0

2-4k*+2-11k-2-3=0

2(41(2 +1 ]k—3)={l (Factor [Cpthe 2)

MNow compare

4k* +11k -3 =0with

2
ax“ +bx+c=0

a=4,
b=l],
c=-3

Now factor 442 +11k=3

4k +11k-3=4k" + mk +nk -3
That is we have to find two numbers m,msuch that
m+n=11and
m-n=da-c
~4:(3)
=-12
Since m+ nis positive and mn is negative, then either mor » must be negative.

List all the pair of factors of —j2in which one factor is negative ad choose a pair of factors
whose sumis 11.

Factors of —12 | Sum of factors

1.-12 -11

-1.12 11




—2.0 4
2.-6 -4
34 ]

3.-4 =

The correct factors are —1,12.

Therefore,
2[4k3+llk—3)=ﬂ
2(44% + mk + nk -3) =0
2(4k% —k+12k=-3)=0 (m=-1n=12)
2[k(4k-1)+3(4k-1)]
=0
2(k+3)(4k—-1)=0 (Because (b+c)a=ba+ca)
The zero product property is if
ab =0then

ﬂ':{]Dr

b =0or both

2(k+3)(4k-1)=0

k+3=0

Or 4%k-1=0 (By zero product property)
Now solve equation separately.

k+3=0

k+3-3=0-3 (Subtract 3on both sides)
k=-3

4k-1=0



4K=1+1=0+]1 (AJU 00 DO 3dEs)
4k=1
ae_L (Divide with 4o0n both sides)
=l

4

The solution set is {-3,%}_

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

Given equation is
8k +22k-6=0
8(-3)" +22(-3)-6=0 (Put k=-3)

B-0-66-6=0
72-72=0
72 =72 True

For k=l__
4

{2 +22k-6=0
1y 1 1
3[—] +22[-]-6=u (Put k=1
4 4 4

8. L422.1 6-0
16 4

1 11 L
~ 42 6=0 (Simpliy)
2 2

12

—=_6=0
2

6-6=0
0=0 True

Therefore the solution set of given eguation is {-3,1} :




Answer 73MYS.
Consider the equation

12w? +23w=-5

The objective is to factor the given equation.
12w +23w=-5

12w? +23w+5=-5+5 (Add 5on both sides)

2% +23w+5=0

To solve the above equation, first factor 1242 +23w+5.-
Compare

12w’ +23w+S5=ax’ +bx+c

a=12,

b=23,

c=>

12w? + 23w+ 5=12u + mw+nw+5

Mow find two numbers m,nsuch that

m+n=h i
=23
mn = ac
=12-5
=60
Since m+ n,mn are positive, m,nmust be positive

List all the pair of factors of 0. in those choose a pair whose sum is 23,

Factors of g0 | Sum of factors

1,60 61

2,60 32

3,20 23




4,15 19

4,12 17

6,10 60

The correct factors are 3,20
12w® + 23w+ 5=12w" + mw+nw+5
=12w? +3w+20w+5
(m=3,n=20)
=(3-4-w-w+3w)+(5-4w+5)
=3w(4w+1)+5(4w+l)
=(3w+5)(4w+1)

(Because (b+c)a=bha+ca)

Therefore,
12w? +23w+5=0
= (3w+5)(4w+1)

=0
The zero product property is, if
ab = (0then
a=(or
b = 0or both.
3w+5=0

or, 4w+1=0 (By zero product property)
Now solve each equation separately
3w+5=0

Iw+5-5=0-5 (Subtract 5on both sides)
Jw==-5

3“" _5 Pl o S T (A 1T PURNIRU T f T p——



— = —— [UJIVIOE WILIT {001 DO SUEs)

3

2
3

4w+1=0

W

4w+1=1=0-1 (Subtract jon both sides)
dw=-1

w =1

y (Divide with 4 on each side)

W=—

4

The solution set is {_—5-—1}
3 4

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

Given equation is

12w? +23w=-5
2
o - -5
IE[—SJ +23[—5]= _5 (Put w=_2)
3 3 3

25 115

12— ——=-5 (Simplify)
9 3

NE_NLL A
3 3

100-115 _ 5 (simpiify)
3

o s

~5=-5 True

For w=_—,

4

12w +23w=-5



1) 1 -1
Iz[—] +z3[—]=-5 (Put w=_)
4 4 4

| 23 o
12.—— == -5 (Simplify)
16 4
3 23 o
2 _22 _ _5 (Simplify)
4 4
AL
4
-5 =-5 True

The solution set is {_—5 -—I} )

Answer 74MYS.

Consider the equation
6z°+7=17z

The objective is to solve the given equation
6z*+7=17z
6z2+7=17z=17z—17z (Subtract 17 zon both sides)

622 —172+7 =0 (Combine like terms)

Tosolve gz _17z+7=0firstfactor z2-172+7

Compare 6z2 —17z+7With g2 4 prse
Here g=6.

b=-17,
c=7
6z =17z+7=6z" +mz+nz+7
MNow find two numbers m,nsuch that
m+n=-17and
mn=6-7
=42
Since m+ nis negative and mmw is positive, therefore both mand » are negative.

I ist all the nenative factors of 42 in thnse chonse A nair of factors whose sum is 17



Factors of 42 | Sum of factors
~1,-42 —43
-2,-21 -23
-3,-14 -17
—6,—7 =13

The correct factors are =3,-14.

622 =17z+T=6z>+mz+nz+7

=6z -3z+14z+7

{m ==3n= -14]



=3z(2z-1)-7(2z-1)
={32—?)(22—1)
(Because (b+c)a=bha+ca)

6z -17z+7=0
{32—?H22—l)=ﬂ
3z-7=0
Or 2z-1=0 (By zero product property)
Now solve each equation separately
3z-7=0
3z-7+7=0+7 (Add 7on both sides)
3z=7

2z X
303
i

(Divide with 3on both sides)

=

2z-1=0
2z-1+1=0+1 (Add | on both sides)

2z=1
&2 = L (Divide with 2 on both sides)
2 2
I
zZ=—
2

]

The solution set is {1 l}
32

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

Given equation is



The solution set of given eguation is {3 l} :

Answer 75MYS.
Consider the line equation y= 2x-1

Pointis (1.4)
The objective is to find the eguation of line which passing through given point [1,4] and
perpendicular to the given line

y =2x~-1in slope intercept form.



The slope intercept form of a line is
y=hnx+c
y =2x-1is in slope intercept form.
Slope of y=2x-1is
m=2
Since two lines are perpendicular then the product of their slopes is —1.

Therefore, let m,, be slope of required line.

Therefore,
m-ny =-1
2- mi =-]

2my -1
2 2
=4
2

Equation of a line passing through [x,,y,]and having slope is mis

{Divide with 2 on both sides)

mt=

y=Mn =’”{I‘-“’1)

Equation of a line passing through [l,4]and slope _?lis

1 -1
y—4=—5[x—]] [x, =Lw =4,m=?]

_4=_I+_
4 2 2

y_4+4=_?lx+%+4 (Add 4on each side)

-1 9 ..
= —x+— (Simplify)
¥ 2 2

Therefore, equation of the line in slope — intercept form is

-1 9
_},:'=—_1’-|—— x

2 2




Answer 76 MYS.

Consider the line equation y = ?x-q-?

The pointis (-4,7)

The objective is to find the equation of line which passing through the point (—4,‘?] and

perpendicular to the line
-2
=—ux+7
¥ 3

The slope — intercept form of a line is

y=mx+c
-2 - .
y= ?x+ 7is in slope — intercept form.
-2
Slope m=—
3

Since two lines are perpendicular then the product of their slopes is —1.

Let m,be slope of required line.

meny ==l
_—2m| =-]
3
m| -—_I. _—
3

Therefore equation of a line passing through (x;, ), )and having slope mis



y=y =m(x-x)
Here [xhy,]:(—iﬁ?]ﬁ

_]-"-'? =E[I+4]

y=17 =%x+%.4 (Because a(b+c:}=ab+acj

},_-;+-,.r=%x+5+7 (Add 70n both sides)

3
=—x+13
=3

Eaquation of the line in slope — Intercept form is

3
=—x+13|
773




Answer 78MYS.

Consider the sequence 17,13,9,5....
The objective is to find the next three terms
Since the given sequence is arithmetic,

The first term = a)

=17, second term

a=13.
Common difference
d=a,-a
=13-17
=—4
The general term of arithmetic sequence is
a,=a,+(n+1)d
as=ay+(5-1)d
=IT+4-[—4}
=17-16
=]
ag=a +(6-1)d
=17+5(-4)
=17-20
=-3
a;=ay+(7-1)d
=17+(6)(—4)
=17-24
=-7

Therefore, the next three terms of arithmetic sequence are |],-3,-7|.




Answer 79MYS.

Consider the sequence =5,—4.5.4,=-3.5,...
The objective is to find the next three terms.
The first term is

a; =5, second term

a, =—4.5
Common difference
d=a,—a
=-4.5-(25)
=—45+5
=05
The general term of arithmetic sequence is
a,=a +(n-1)d
=-5+(n-1)0.5

n=5

as =-5+(5-1)0.5
=—5+4(0.5)
=-5+2
=-3

For n=6.

ag =—5+(6-1)0.5
=-5+5(0.5)
=-5+2.5
=-2.5

For, n=7.

a; =—5+(7-1)0.5
=-5+6(0.5)
=-5+3
=-2

The next three terms of arithmetic sequence is |-3,-2.5,-2|.




Answer S80MYS.
Consider the arithmetic sequence 45,54,63,72,...

The objective is to find the next three terms of the sequence.

The first term is g, = 45
Second term is a, = 54

Common difference d =a, —aq,
=54-45
=9
The general term of arithmetic sequence is
a,=ay+(n-1)d
=45+(n-1)9

The fifth term a5 =45+(n—1)9

=45+(5-1)9

=454+4.9

=45+436

=81

The sixth term ag =45+(n-1)9

=45+(6-1)9 (n=6)
=45+5-9

=45+ 45

=90

The seventh term @, =45+(n—-1)9
=45+(7-1)9 (n=17)
=45+6:9

=45+54

=99

The next three terms of arithmetic sequence is |81,90,99|.






