Chapter 4 Matrices and Determinants

Ex 4.3

Answer le.

The zeros of a function are the values for which the function becomes zero. This means
that the value of ¥ in ¥ =f(x) will be zero for those values.

When the graph of this function 15 drawn, it crosses or touches the x-amis at these points.
Thus, the zeros of a function are also the x-intercepts of the function

Answer 1gp.

The given expression 15 of the form x% +bx + . Tou have to find two factors x + 2 and
x +# such that mew 15 —16 and e + 1 12 -3
#—3x—1B=(x +mx +u)

List all the factors of =18 and find the sum of factors.

Factorsof —18:m.n |-1, 18 |1, -18 | -2, 9 |2, -9 -5 6|3 -6
sum of factors: m + =1 17 -17 7 —7 3 -3

Tou can notice that the factors me =2 and » = —6 gives men az —18 and m +# as 3.
Therefore, x° — 3x — 18 = (x+ 3z — &)

Answer 2e.

A monomaial 1s an expression containing only one term.
For example, 3x 1s a monomial

A binomial 15 an expression containing two terms.

For example, 3x+2 1s a binomial.

A trinomial 1s an expression containing three terms.

For example. x* 4+ 2x+3 is a trinomial.



Answer 2gp.

Consider the expression

n —3n+9
It 15 need to factor the expression
To factorn® —3n+9. we need to find mtegers a and b such that

n' —3n+9=(n+a)(n+bd)
=n +(a+b)n+af:

That 1s,

" —3n+9=nl+(a+b]n+ab

Comparing both sides the coefficients of #°,n and constant terms, we get
a+b=—3and ab=9

Factors of 9
1.9 -1.-9 3,53 |-3.-3
a.b
Sum of factors -
10 | -10 6 —6
at+bhb

There are no factor @ and » such thata+b=-3.
So n® —3n+9 cannot be factored.
Answer 3e.

The given expression 15 of the form x° + bx + . You have to find two factors x + m and
x +ax such that mer 15 6 and e + 2 15 0
4 bx+5=(x+mix +u)

List all the factors of 5 and find the sum of factors.

Factors of 5:m.n -1 -511,5

Sum of factors: m + n —& &

Toucan notice that the factorsm =l andx =5 givesmm as Dand me + 2 as 6.

Therefore, x° + 6x + 5= (x + 1)(x + 5.



Answer 3gp.

The given expression 1s of the form x% + bx +c. You have to find two factors x + m and
x +» such that see 15 —635 and e + 22 12 2,

P+ 2r = 63 = (r+m)(r + u)

Lizt all the factors of =63 and find the sum of factors.

Factorsof —63 - m.n | -1, 63 |1, -63 =3 21 |3 -21|-7,9 |7, -9
Sum of factors. m + 1 6 —6H2 12 -1= 2 -2

Tou can notice that the factors me =7 and » = 9 gives px as —63 and me + 2 as 2.
Therefore, #* + 2r — 63 = (r — T(r + 9.

Answer 4e.
To factor x* — 7x+ 10, we need to find integers m and n such that
' —Tx+10=(x+m)(x+n)

=x'+(m+n)x+mn
That 1s,
xl—?x+lﬂ=xl+(m+n)x+nm

Comparing both sides the coefficients of x°,x and constant terms. we get

m+un=—7and mn=10

Factors of 10 -
110 | -1.-10|2.5|-2.-5
m.n
Sum of factors
11 -11 7 -7
mMt+n

Motice that m=—2 and n=—5
So x* —Tx+10can be factored as (x—?}(x—i}

Answer 4gp.

Consider the quadratic expression

x' -9

To factorize the above quadratic expression

' —9=x" -3 Difference of two squares
=(x+3)(x-3) Using @’ —b* =(a—b)(a+b)



Answer 5e.

The given trinomial 15 of the form x% + bx+ ¢, which when factored will be (x +wa(x + 2,
where the product of 2 and »# gives £, and their sum gives &

Compare the given equation with x°+bx+c =0 The value of & is =13 and of ¢ iz 22. We
need to find s and »# such that their product gives 22 and sum gives —13.

List the factors of 22 and find their sums.
Factorsof 22:m,n |1, 222 11|-1,-22 | -2, -11
Sum of factors:m+n | 23 13 —23 -13

From the table, 1t 15 clear that e = =2 and # = =11 gives the product 22 and sum -13.

Therefore, the given trinorial can be factored as (@ — 2)(a — 11).

Answer 5gp.

Eewrite the given expression as difference of two squares.

g* =100 = (g)* - (10)*

Use the formulaa® - &% = (@ + E)a — &)
(g - (10)* = (g + 10)(g — 10

Theretore, the given expression can be factored as (g + 100 (g — 107,

Answer 6e.

To factor ¥* + 157 + 56, we need to find integers m and » such that
P +157 +56 = (r +m) (7 +n)
=r1+{m+n]r+mn
That 1s,
¥ +15F +56 =5 +(m+n)r+mn

Comparing both sides the coefficients of #*_r and constant terms, we get
m+n=15and mn=>56

Factors of 56
L6 | -1L-56 (228 (-2-28 414 | -4 -14 |78 | -7, -8
M, H
Sum of factors : _
57 =57 30 —30 18 —18 15 -15
MtH

Motice that m=7 and n=_8
So * +15+ +56 can be factored as {r+?:](r+8}



Answer 6gp.
Consider the quadratic expression

3 +16y+ 64
To factorize the quadratic expression
V' +16y+64=3" +2(y)(8)+8 Perfect square trinomial

=(y+gf Using a’ +2ab+b’ :{g-f—f;r]l

Answer 7e.

The given expression 13 of the form x° +bx + . You have to find two factors g+ we and
ptausuchthatmem s d and s+ 215 2.
2+ +A=(p+mip+u)

Lizt all the factorsz of 4 and find the sum of factors.

Factors of 4. m.n -1,-4 |14 |-2,-21%2, 2
Sum of factors: m+ n -5 5 —4 4

Toucan notice that no factors gives mm as 4 and m + 2 as 2.

Therefore, the given expression cannot be factored.

Answer 7gp.

Check whether the given expression 15 a perfect square trinomial.

The first condition for an expression to be a perfect square trinormial 15 that the first and
last terms of the trinomial must be perfect squares.

The first term of the given expression 1s w?, which is the perfect square of w. Similarly,
the last tertn 21 15 the perfect square of @ Thus, the first condition 15 satisfied

The second condition 15 that the middle term must be twice the product of the square
roots of the first and last tertns of the trinormial

The square root of w? is w and of 81 is 9. Twice the product of w and 9 will be 20w (™) or
18w, Since the middle term of the given expression 15 also 18w (except for the negative
s1gn), the second condition has also been satisfied.

Factor using the special factoring pattern a’ — Zab+ 5= (a — E:-}E.
w'— 18w + 81 = w' — 2{w)(9) + &

= (w-9)

Therefore, the given expression can be factored as (w — 9)2.



Answer 8e.
To factorg” —11g + 28 . we need to find integers m and » such that
g'—1lg+28=(g+m)(g+n)
=q1+{m+n}q+mn
That 1s,
g —1lg+28=4° +(m+n)g+mn

Comparing both sides the coefficients of g°.g and constant terms, we get
m+n=—11land mn=28

Factors of 28 -
128 | -1-28|214 |-2-14 | 4.7 | 4.7
MM
Sum of factors -
29 29 16 -16 11 -11
m+n

Notice that m=—4 and n=-—7
So g° —11g + 28 can be factored as (g —4)(@—?}

Answer 8gp.

Consider the equation
X —x—42=0
It 15 need to solve the equation.
If the left side of x” —x—42 =0 can be factored. then the equation can be solved using the
zero product property.
To factor x* —x —42 , we need to find integers m and » such that
x'—x—42= (x+m)(x+n)
=x +(m+n)x+mn
That 1s,

¥ —x—42=x +(m+n]x+mm

Comparing both sides the coefficients of x°,x and constant terms, we get
m+n=—land mn=—42

Factors of —42:
2-213-14 |67 | 7.6
", 1

Sum of factors

mt+n

-19 | -11 =1 1

Notice that m=6 and n=-7
So x’ —x—42=(x+6)(x—7)



Answer 9e.

The given trinommial 15 of the form %%+ bx+ o, which when factored will be (x +mix + a2,
where the product of a2 and » gives ¢, and their sum gives &

Compare the given equation with %%+ bx+ e = 0. Thus, we need to find »2 and # such that
thew product gives 40 and sum gives =

List the factors of =40 and find their sums.
Factors of —d0:m,m | -1, 40 (-2 20 | 4,10 (-5, 81, —40 | 2, =20 |4, =10 |5, -8
sum of factors: et 39 18 & ¥ -39 —18 —& =3

From the table, 1t 15 clear that # =5 and » = & gives the product <40 and sum =

Therefore, the given trinomial can be factored as (& — 2)(& + 8).

Answer 9gp.

The new length of the rectangular field will ke 1000 + x and the new width will be
300+ x. The new area thus obtained will be 2010005007

Hew area = Mew length - MNew wadth
[squara metﬁrs) (maters) (maters)
U U U
2{1000){300) = (1000 + x) - {300+ x)

Iultiply the right s1de using the FOIL method.
600,000 = 300,000 +1000x + 300x + x°

600,000 = 300,000 +1300x + x*

subtract 600 000 from both the sides to rewrite the equation in the standard form.
600,000 — £00,000 = 300,000 +1200x + x* — £00,000

0 = x*+1300x — 300,000

Factor the right side of the equation. For this, find two numbers with product =300,000
atd surn 1300 Two such numbers are 1500 and 200
Thus, the equation becomes

0= (x + 1500)(x — 200).

Jse the zero product property. According to this property, if the product of two
expressions 13 zero, then one or both of the expressions equal zero.

Thus, either

x+ 1500=10 or

x—=200=10



Solve both the equations.
subtract 1200 from the first equation.
x4+ 1300 - 1500 = 0 - 13500

x = —1500

Add 200 to both the sides of the second equation.
x— 2004 200 = 04 200

x o= 200

since the increase in length cannot be negative, reject x = —1500.

The new length will be 1000 + 200 = 1200, and the new width will be 200+ 200,

Therefore, the new dimensions of the field will be 1200 meters by 300 meters.

Answer 10e.

Consider the quadratic expression x° —4x—12

Let x* —4x—12=(x+m)(x+n) Where m-n=—12
Construct the table,
Factors of mn | -1,12 | 1,-12 | 6,—2 | —6,2

Smnnffacl:m:s;ﬂ+n| 11 |—11| 4 |—4

Using this table . x* —4x—12 can be written as
%' —4x-12=x"+2x-6x—12
=x(x+2)-6(x+2)

= (x+2)(x—6}_

Answer 10gp.

Consider the function
y=x +5x—14
It 15 need to find the zeros of the function by rewniting the function 1n intercept form.
y=x"+5x—14 Write original function
=x" +T7x—2x-14
=x(x+7)-2(x+7)
=(x+7)(x-2) Factor
Therefore, —7 and 2 are the zeros of the given quadratic function.



Check:
Graph y=x"+5x—14
One of the zero [—?,U) 15 shown.

y=x2+5x-14

The second zero (2,0) is shown

Answer l1lle.

The given expression 15 of the form x% +bx +¢. You have to find two factors x + 2 and
x +x such that mew 15 18 and m + 12 -7

¥ —Tx—18=(x +mix +x)

Lizt all the factors of =18 and find the sum of factors.

Factorsof —18:m.n | -1,18 |1, =18 |-2,9 |2, -9 |=-3, 6|3 -6
sum of factors: m + n 17 -17 7 =7 3 -3

You can notice that the factors me = 2 and » =9 gives s as —18 and e +x as 7.

Therefore, x° — Tx — 18 = (x + 2)(x — 9.



Answer 11gp.

Factor the right side of the given function For this, vou have to find two numbers with
product =30 and sum —7. Two such numbers are =10 and 3.

Eewrite the given function.

y=x-10x+ 3
The value of'the function will be zero when x talces the walue 10 and 3.

Therefore, the zeros of the given function are 10 and —3.

Answer 12e.

Consider the quadratic expression ¢- —9¢—18

Let ¢’ —9¢—18=(c+m)(c+n) where, mn=—18

We need to factorize the above quadratic expression

Factors of| 29 29 |[3-6 |-36 |-118 |1-18
—18:m.n
Sum of factors: | 7 -7 -3 3 17 -17
Mm+n

There are no factors m and » such that m+#n=9
Therefore the given expression is Inot easily facturizahlel_

Answer 12gp.
Consider the function
fx)=x"-10x+25
It 15 need to find the zeros of the function by rewriting the function in intercept form.

Flx)=x"—10x+25 Write original function
=x"=2(x)(5)+5° Perfect square trinomial
=(x-5) Using a® —2ab+b* =(a—b)’
=(x=5)(x—-5) Factor

Therefore, 5 and 5 are the zeros of the given quadratic function



Check:
Graph f(x)=x"—10x+25
The graph passes through (5,0) as shown.

f(x)=x*-10x+25
"

KD
=4 .BEE88FE Y=q

Answer 13e.

The given trinomial 18 of the form x% + bx+ ¢, which when factored will be (x +rpdix +n),
where the product of s and »# gives ¢, and their sum gives &

Compare the given equation with x% + bx+c =0 Thus, we need to find # and # such that
their product gives =36 and sum gives 9.

List the factors of =36 and find their sums.
Factors of —36:mn |1 36 -2 183,12 |4 9|6 -6 |1L-36|2 -18 |3, -12 |4, -9
Sum of factors: m+m | 35 14 9 5 0 —35 -1 -5 =4

From the table, it 15 clear that s = =3 and » = 12 gives the product =36 and sum 2.

Therefore, the given trinomial can be factored as (x — 23(x + 12).

Answer 14e.

Consider the quadratic expression m” +8m—65
Factonize the above quadratic expression
m' +8m—65=m" +13m—35m—65
=m[m+13)—5(m+13] (Since 8m =13m—5m)

=|(m+13)(m-5)




Answer 15e.

Eewrite the %iven expression as difference of two squares.

X =36 =(x) — (6

Use the formulaa® — &% = (@ +&ila — &)
(x)* = (6)° = (x + 6)x — 6)

Therefore, the given expression can be factored as (x + 63(x — &),

Answer 16e.

Consider the quadratic expression »° —81
We need to factorize the above quadratic expression

b —81=4"-97 It is in the form a” —b°
=|(b+9)(5-9) a’ -b" =(a+b)(a-b)

Answer 17e.

Check whether the given expression 15 a perfect squate trinomial.

The first condition for an expression to be a perfect square trinomial 13 that the first and
last terms of the trinomial must be perfect squares.

The first term of the given expression is x, which is the perfect square of x. Similarly, the
last term 144 15 the perfect square of 12, Thus, the first condition 15 satisfied.

The second condition 15 that the middle term must be twice the product of the square
roots of the first and last terms of the trinomial

The square root of x%is x and of 144 is 12, Twice the product of x and 12 will be 2{x){12)
of 24x. Since the middle term of the given expression 15 also 24x (except for the negative
sign), the second condition has also been satisfied.

Factor using the special factoring pattern a® — Zab + b° = (@ — E:'jlz.
- 24r+144 = 2 - 2(x)(12) + 128

= (x-12)°

Therefore, the given expression can be factored as (x — 12)2.



Answer 18e.

Consider the quadratic expression,
t* —16t+ 64
Factorize the above quadratic expression
' —16t+64=1"—2(1)(8)+8 ;
(Since, (a—b) =a’ —2ab+b’

=|(t-8)’

Answer 19e.

Check whether the given expression 15 a perfect square trinorual.

The first condition for an expression to be a perfect square trinotmial 15 that the first and
last terms of the trinomial must be perfect squares.

The first term of the given expression 1s x%, which is the perfect square of x. Similarly, the
last term 16 15 the perfect square of 4. Thus, the first condition 13 satisfied.

The second condition 15 that the middle term must be twice the product of the square
roots of the first and last terms of the trinemial

The square root of x%is x and of 16 is 4. Twice the product of x and 4 will be 20x)(4) or
ax. Smce the middle term of the given expression 18 Bx, the second condition has also

heen satisfied.

Factor using the special factoring pattern @+ Zab + 4% = (o + E:']E.
Z+8x+16 = 2+ 2(x)(4) + 4

= (x +4Y
Therefore, the given expression can be factored as (x + 4}2.

Answer 20e.

61E-4.3-10E AID: 484 | 1871072012
RIDx: 1372 | o7/ 112002

Coagidar the quadmtic gxprassion,
& + 382 +1946
Factorize the abote quadmatic axprassin
& + 1B+ 196 m e* + 2 )[14)+14 . ) Formmtss: Lowored by 7 A
X (Sinca, [a+8) ma +2Iab+8" ]
=[e+14) = 2



Answer 21e.

Check whether the given expression 15 a perfect square trinomial.

The first condition for an expression to be a perfect square trinomial 15 that the first and
last terms of the trinotmial must be perfect squares.

The first term of the given expression is #*, which is the perfect square of ». Similarly,
the last term 49 15 the perfect square of 7. Thus, the first condition 15 satisfied

The second condition 15 that the middle term must be twice the product of the square
roots of the first and last terms of the trinomial

The square root of #° i and of 49 is 7. Twice the product of # and 7 will be 202007 or
14 Since the middle term of the given expression is also 14, the second condition has

also been satisfied.

Factor using the special factoring pattern a® + 2ab + &% = G+ f;.)z_
a4+ ldn +49 = 20+ 2(a) (T + 7

= (n+7)
Therefore, the given expression can be factored as (» + ?)E.

Answer 22e.

616-4.3-11E ATD: 484 | 181072012
RID: 1372 [0 1L 002

Crazidar the quadrtic axprassian,

£ —2fis+ 168
Factorize the abowe quadmtic expression
o5 = 26a+169 = 47 = 2( 2 ]{13 415 Pormttuck: Lo by 7

- (Bince, {e—E) =a —Zab+b |
= {+-137 - -

Answer 23e.

Eewrite the given EXgI’E ssion as difference of two squares.
J

#-121=¢"-(11

Use the formulaa® — &% = { +&ia — &)
@ - (11 =+ 11E-11

Theretore, the given expression can be factored as (z+ 113z =11



Answer 24e.

G16-4.3-14E AID: 454 | 16102012
RIT: 1372 | O/IL200T

Croasider,

# —Bx+11=0

2 =le—fe+ll= (Faciorise) Poormarttud: Brglalh (India]
r{x=21)—b{x—2}=0

(Xx=2Yx—G)=0 Poormartanc: Brgla (Indi]

t—2ml or z—fmil

zml or zwl

rwl & 2 tes oot of the given guadrabtic squation.

Answer 25e.

The given equation 15 of the form ax? + bx+c = 0. This equation can be solved using the
Zero product property only if the left side can be factored.

The trinomial on the left side of the given equation 15 of the form x% + bx+ ¢, which when

factored will be of the form (x + #)ix +#), where the product of a2 and »# gives ¢, and
thewr sum gives &.

Cotnpare the trinomial with x% +bx+c =0 The value of b iz =11 and of ¢ iz 30. We need
to find s and »# such that thewr product gives 20 and sum gives —11.

List the factors of 20 and find their sums.
Factors of 30:m,m | 130|215 (510 |56 -1, =30 -2, -15 | -3, -10 | -5, -6
Sum of factors:m+m | 31 17 1= 11 —31 =17 —13 -11

From the table, 1t 15 clear that #2 = -5 and » = —6 gives the product 20 and sum —-11.

Thus, the equation becomes (x — N(x —6)=10

Apply the Zero product property. This property states that if the product of two
EEpressions 15 Zero, then one or both of the expressions equal zero.

Thus, x—-5=0orx—-6=10

molve the equations.

Add Stoboth sides ofx —5=0, and & to both sides of x — 6 =10,
x=545=045 or z-64+6=04+6

x =23 ot r = h

Thus, the solutions to the given equation are 5 and 6.




Answer 26e.

Consider,

x'+2x—35=0

x' +7x—5x-35=0
| x[x+?)—5(x+?)=ﬂ (Factorize)
(x+7)(x—5)=0

x+7=0 or x—5=0

x=—7 or x=5

x=—7,5| are the roots of the given quadratic equation.

Answer 27e.

Eewrite the given equation as difference of two squares.

(@ - (=0

Factor the right side of the equation using, ot — b= {a + &l — B
@+ Na-"T1=0

Tze the zero product property. According to this property, if the product of two
EXpressions 18 Zero, then one or both of the expressions equal zero.
Thus, either

g+ T=0ora-7=10

subtract 7 from the both sides of the first equation
a+7-7=0=-7

a = -7

Ad447 to both sides of the second equation.
a—-"T+7=0+7

a =7

Therefore. the solutions are 7 and —7.

Answer 28e.

61E-4.3-13E ATD: 484 | 1&10/2012

RID: 1372 | 0EL201:

Coasidar,

5 — 68 +0 =)

F-E)3=F =0 Em.c-z.[a—b]:-a’—lﬂ+b= Formmtied: Lomootl by T i
(=30 =0

E=Fm{

& = 3] ix the root of the givan quadrabic sjoatina



Answer 29e.

The given equation 15 of the form x% + bx+c =0 This equation can be solved using the
Zero product property only if the left side can be factored.

The trinomial on the left side of the given equation 15 of the form x% + bx+ ¢, which when

factored waill be of the form (x + #0(x + #), where the product of 2 and 2 gives £, and
their sum gives b.

Compare the trinomial with x% +bx+ec=0 The product 13 4 and the sum 15 5 We need to
find a2 and »# such that their product gives 4 and sum gives 5.

List the factorsz of 4 and find their sums.
Factors of 4:m, 1 .42 2-1,-4|-2 -2
Sum of factors: m+n | o 4 -5 —4

From the table, 1t 1z clear that #2 = 1 and # =4 gives the product 4 and sum 3.

Thus, the equation becomes (z+ Lile +41=0

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

Thus, e+ 1=00re+4=10

=olve the equations.

subtract 1 fromboth sides of e+ 1 =0, and 4 from both sidez of e +4 =10
ce+1-1=0-1 or c+4d4-4=0-4

c = =1 of = —4
Thus, the solutions to the given equation are —1 and -4

Answer 30e.

Consider the quadratic equation n' —6n=0
Solve the quadratic equation n —6n=0 by factorization

n —6n=0 Write the original equation
= n(n—6)=0 Factor
=% n=0or n—6=0 Zero product property
= n=0 or n==a6 Solve for i

Therefore, (=0, 6| are the roots of the quadratic equationn” —6n=0.



Answer 31le.

Factor the rightside of the equation using a® + 2ab + b2 = (e + E:'jlz.
(t+57°=0

Tse the zero product property. According to this property, if the product of two
expressions 15 zero, then one or both of the expressions equal zero.
Thusz, ¢ +5=10.

Subtract 5 from both the sides.
i+5-5=0-5
i =-5

Therefore. the solution 1z =5

Answer 32e.

Consider the quadratic equation
w —16w+48=0
Solve the quadratic equation w* —16w+ 48 =0 by factorization.

w —16w+48=0 Write the original equation
= w —4w—12w+48=0 Since —16w=—4w—12w
= w(w—4)-12(w—4)=0 Factor
= {w—él]{:w—ll}:[! Factor
—> w—4=0 or w—12=0 Zero product property
= w=4 or w=12 Solve for w

Therefore, |[w=412

are the roots of the quadratic equationw” —16w+48=0_

Answer 33e.

Eewrite the given equation in the form X +bxte=0
F-3z-54=0

This equation can be solved using the Zero product property only if the left side canbe
factored.

The trinomial on the left side of the given equation 15 of the form x° + bx+ ¢, which when

factored waill be of the form (x +m(x + &), where the product of # and » gives ¢, and
thetr sum gives &

Compare the trinomial with x% +bx+ec =0 The product 13 =54 and the sum 1z -3 We
need to find s and # such that their product gives =24 and sum gives ==



List the factors of =54 and find their sums.

Factorsof —5d:mmn |1, -54 | 2,27 |3, =18 |6, -5 | -1, | 2,27 | -3, 18

—5,9

sum of factors:me+m | —55 —25 -15 -3 a3 25 15

From the table, it 15 clear that 2 = 6 and # =% gives the product =54 and sum -3

Thus, the equation becomes (z+ 6)(z -9 =10

Lpply the Zero product property. This property states that of the product of two
expressions 18 zero, then one or both of the expressions equal zero.

Thus,z+6=0o0rz-—9=10
=olve the equations.

Subtract & from both sides of 2+ 6 =0, and add 9 to both sides 0ofz-5=10.
z+b6—-6=0—-6 or z-94+5=04+9

z = —6 or z =9

Thus, the solutions to the given equation are —& and 9.

Answer 34e.

Consider the quadratic equation

r*+2r =80
Solve the quadratic equation* + 2 = 80 by factorization.

P+ 2r =80 Write the original equation
= 7 +2r—80=0 Subtract 80 from the sides
= r*+10r—8—80=0 Since 2r =107 —8
=5 r(»+10)-8(»+10)=0 Factor
= (r+10)(r—8)=0 Factor
= r+10=0 or »—8=0 Zero product property
= r=—10or r=8 Solve for »

Therefore, |r =—10,8| are the roots of the quadratic equationz” +2r =80




Answer 35e.

Add Su to both the sides.
4 9y o= —Su + Su

49 =0

Factor the right side of the equation
i+ =0

Usze the zero product property. According to this property, if the product of two
EEpressions 15 zero, then one or both of the expressions equal zero.

Thus, either

u=0oru+5=10

Subtract 9 from both the sides ofu +9=0
49 -9=0-9

wo=—-9
Therefore. the zolutions are 0 and -9

Answer 36e.
Consider the quadratic equation
m* = Tm

Solve the quadratic equation m” = 7m by factorization.

m* = Tm Write the original equation
= m —Tm=0 Subtract 7m from both the sides
=% m(m—T7)=0 Factor
= m=0or m—T7=0 Zero product property
=32 m=0 or m=7 Solve for m

Therefore, |m=0,7|are the roots of the quadratic equation me=Tm.

Answer 37e.

Eewrite the given equation in the form X +bxte=0

- 14x+48=0

This equation can be solved using the Zero product property only if the left side canbe
tactored.

The first term, x° or (;':)2, and the last term, 49 or 7%, of the equation are perfect squares.
This means that the equation may be a perfect square trinomial.

Check whether the middle term 15 twice the product of the square roots of the first and

last terms. Since 2(x)(7) or 14x 1z the required muddle term {except for the negative sign),
the trinomial 15 a perfect square trinormial.



“When factored using the special factoring pattern a® — Dab + b = (@ — E:n)z, we obtain the
equation (x — ?}2 =Qor(x-"TNx-"T=0

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

Thus, x =7 =10.
molve the equation. Add 7 to both sides of x -7 =10,
x=7+7 =047

K=

Thus, the solution to the given equation iz 7.

Answer 38e.

Consider the quadratic equation

—3y+28=3"
Solve the quadratic equation —3y + 28 = y* by factorization.
—3y+28=y" Write the oniginal equation
= ¥ 4+3v-28=0 Subtract 28 and add 3y from both the sides
= ¥y +Ty—4y—28=0 Since 3y=Ty—4y
= y(y+7)-4(y+7)=0 Factor
= (v+7)(y—4)=0 Factor
= y+7=00r y—4=0 Zero product property
=5 y=—1 or y=4 Solve for ¥

Therefore, |y =—7_4|are the roots of the equation—3yv+28 = ¥

Answer 39e.

Let us factor the equation to find the error.

Factor the left side of the equation first We need to find two numbers such that their
product 15 —6 and sum 15 —1. These two numbers are 2 and —3.

Thus, the equation can be rewritten in factored form as (x + 2)x -2 =10,

The error has occurred while factoring the 1eft side of the equation. The correct
factorization s (x + 2)x -3 =10

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

Thus, x+2=0 or x—-35=10.



solwe the equations. Subtract 2 from both sides of x + 2 =10, and add 3 to both sides of
x=3=0

r+2-2 0—2 or z—-343 043

Xo=—2 ot X =3

Thus, the solutions to the given equation are —2 and 3.

Answer 40e.

Consider

X +7x+6=14

Error: (x+6)(x+1)=14
x+6=14 or x+1=14

Because, if product of two numbers 1514 .
It need not necessarily imply that one of them must be14.

Consider
X +7x+6=14 Write the original equation
= X +Tx+6-14=0 Subtract 14 from both the sides
= X +8x-x—8=0 Since 7x=8x—x
= x(x+8)—(x+8)=0 Factor
= {x+8}{x—1)=ﬂ Factor
= x+8=0o0or x—1=0 Zero product property
= x=—8 or x=1 Solve for x

Therefore, |x=—8_1| are the roots of the quadratic equationx” + Tx+6=14.

Answer 41e.

Factor the right side of the equation.
(x+Jx-"T1=0

TTze the zero product property. According to this property, if the product of two
Expressions 18 Zero, then one of both of the expressions equal zero.

Thus, either

x+89=0o0rx-7=10

subtract @ from both sides of the first equation
x+9-9%=0-5

xr=-9

L4477 to both sides of the second equation.
x=T4+T7=0+7

xr =7

Thus, the solutions are =5 and 7.

Therefore, the roots of the equation match with choice A



Answer 42e.

A rectangular site measures 24 feet by 10 feet.
The area of a rectangular site 15 Length > Width

Therefore, the area of a rectangular site is(24)(10).

Double the area by adding the same distance x feet to the length and the width
That 1s,

(24+x)(10+x) =2(24)(10)

(24)(10)+ 24x +10x+ x* = 480 Simplify

X +34x+240-480=0 Combine like terms and subtract 480 from

both the sides
x' +34x-240=0
X’ +40x—6x—240=0
x(x+40)—6(x+40)=0
(x+40)(x—6)=0
x+40=0 or x—6=0

x=—40 or x=6
x==6

Therefore, |[x =6

Answer 43e.

Smce 34x =40x—6x

Zero product property
Solve for x

sSince X cannot be negative

The new length of the rectangular field will be 10+ x and the new width will be
12+ x. The new area thus obtained will be 3(109(127.

MNew area = Mew length - New width
[square meters) (meters) [meters)
! ! !
3(10)(12) = (10+x) - (12+x)

Multiply the right side using the FOIL method.
360 = 120 +10x + 12x + x°

360 = 120+ 12x + x°

subtract 260 from both the sides to rewrite the equation in the standard form.
260 — 260 = 120 + 22x 4+ x* — 3260

0 = x% + 22x — 240



Factor the right side of the equation. For this, find two numbers with product =240 and
sum 22, Two such numbers are 30 and —&.
Thus, the equation becomes

0=(x + 30)(x — 8).

Tse the zero product property. According to this property, if the product of two
expressions 18 zero, then one or both of the expressions equal zero.

Thus, either

x+3E30=00r

x—d=10

=olve both the equations.
subtract 20 from each side of the first equation.
x+30-320=0-730

r = =30

Add B to both the sides of the second equation.
r—848=0+8

# =B

since the increase in length cannot be negative, reject x =—30.

The new length will be 10+ 8 = 18, and the new width will be 12+ 5 =20

Theretfore, the new dimensions of the field will be 18 feet by 20 fest.

Answer 44e.

Consider the function

= x' +6x+8
Find the zeros of the quadratic function v = x' +6x+8 by rewriting the function in
intercept form.
y=x"+6x+8 Write original function
=x"+2x+4x+8 Since 2x+ 4x =6x
=x(x+2)+4(x+2) Factor
=(x+2)(x+4) Factor

Therefore, —2 and —4 are the zeros of the quadratic function y = x* +6x+8



CHECK:
Graph of the function ¥ = x* +6x+8 is shown below:

= Pd L

X

—t— + + ::::::::::b—
0987657032 1H12345678910

= - U R I AU

—

Therefore, the above graph passes through the points (—4.0) and (-2.0).
Thus, the zeros of the function v = > +6x+8are -2 and —4 |

Answer 45e.

Factor the right side of the given function We can see that the first and last terms are
perfect squares, x° and 4. Since 2000040 or 8x 18 the required muddle term, the expression
1z a perfect square trinomial.

Thus, we can rewrite the given equation asy=(x — 4}2 of y=ix —dix—4)

We know that the x-intercepts of the graph of y =a(x —p)i(x — ¢) are the zeros of the
function This means that the function’s walue 1s zero when x =p and x =¢. Thus, p and ¢
are zeros of the function

Iny={x —4ix —4), the value of the function will be zero when x takes the value 4.

Therefore, the zero of the given function 15 4.



Answer 46e.

Consider a quadratic function

y=x'—4x-32
Find the zeros of the quadratic function y = x* — 4x — 32 by rewriting the function in
intercept form.

y=x —4x-32 Write original function
=x'+4x—8x-32 Since 4x—8x=—4x
=x(x+4}—8{x+ 4) Factor
=l[x+ 4}[:x—3} Factor

Therefore, —4 and 8 are the zeros of the quadratic functiony = x> —4x—32.

CHECK:
Graph of the function ¥ = x —4x—32 is shown below-

.
antd

an
20

109

3210 12 3456 7
'||:|i

2001

y=x"=4x=32

40

50
sl
-0

-0

Therefore, the above graph passes through the points (—-4{}] and (E,ﬂ}.
Thus, the zeros of the function y = x* —4x—132 are |S and —4.



Answer 47e.

Factor the right side of the given function. For this, vou have to find two numbers with
product =30 and sum 7. Two such numbers are 10 and —3.

Eewrite the given function

yv={x+10x -3
The walue of the function will be zero when x talkes the walue —10 and 2.

Therefore, the zeros of the given function are —10 and 3.

Answer 48e.

Consider the function

flx)=x"+11x
Find the zeros of the quadratic function f(x)= x%* +11x by rewriting the function in
intercept form.

flx)=x"+11x Write original function

=x(x+11) Factor

Therefore, 0 and —11 are the zeros of the quadratic function f(x) =x" +11x.

CHECK:
Graph of the function f (x)=x" +11xis shown below-

$

M

——————+
12 3 45 6 7

flx)=x +11x 404

Therefore, the above graph passes through the points (—1 1,0) and [D, U] .

Thus, the zeros of the fl.mctiunf{x}le—kllxam —11and 0.



Answer 49e.

Factor the right side of the given function. There 13 a common factor, x, that can be
tactored out.

glx) =x(x — &)
We know that the x-intercepts of the graph of v = a(x —pi(x — g) are the zeros of the

function This means that the function’s value 15 zero when x =p and x =¢. Thus, p and ¢
are zeros of the function.

In gix) = x(x — &), the walue of the function will be zero when x takes the value 0 or 8.
Therefore, the zeros of the given function are 0 and 8.

Answer 50e.

Consider the function y=x" —64

We need to find the zeros of the following quadratic function by rewriting the function in
intercept form.

y=x —64
=x' -8 Since @ — b’ :[a+b}{a—b}
=(x+8)(x-8)

Therefore, —8 and § are the zeros of the given quadratic function.
Check: the graph of the function v =x" —64

W THOIOL)
Amin=-16
Aamax=14
Aecl=1
Y'min=-88
Ymax=2H
Yecl=8
Arres=1

Pi=H2-6Y

n=0 = BY

From the above graph clearly x =8 and x =—8 are zeroes of the functions.



Answer 51e.

Factor the right side of the given function For this, use the difference of two squares
tormula

y=(x+5x -3
The walue of the function will be zero when x talces the walue =5 and 5.

Therefore, the zeros of the given function are =5 and 5.

Answer 52e.

Consider the function f(x)=x"—12x—45
We need to find the zeros of the following quadratic function by rewriting the function in
intercept form.
fx)=x*-12x-45
=x" +3x—15x—45
=x(x+3)-15(x+3)
=(x+3)(x-15)
Therefore, —3 and 15 are the zeros of the given quadratic function.

Check: The graph of the function f(x)=x"—12x—45

W THOOL!
mmin= 20
sAmax=28
Ascl=2
Ymin=-188
Ymax=188

Yoo l=18
Hsres=1
Pi=Hz-12%-Y45

W= R

Clearly the zeroes of the function f(x} =x"—12x—45 are x=—3andx=15

Answer 53e.

Factor the right side of the given function. We need to find two factors such that ther
product 15 84 and surm 15 19, The two factors are 12 and 7.

After factorization, the equation can be written as glx) = (x + 12)(x + 7).



We know that the x-intercepts of the graph of ¥y = alx —p)(x —g) are the zeros of the

function This means that the function’s value 15 zero whenx =p and x =g. Thus, p and g
are zeros of the function

Ingix)=(x+ 12){x +77), the value of the function will be zero when x takes the value —12
or =7

Therefore, the zeros of the given function are =7 and —12.

Answer 54e.

Consider the function y=x"+22x+121

We need to find the zeros of the following quadratic function by rewriting the function in
intercept form.

y=x +22x+121
=x" +2(x)(11)+11*
=(x+11)
=(x+11)(x+11)
Therefore, —11 and —11 are the zeros of the given quadratic function.

Sketch: The graph of the function y=x"+22x+121

L THOOL
Amln=
AMax=
A=
Ymin=

Vi=Ha+22h+12

s

wai =121

Clearly the zeroes of the function y=x"4+22x+12lare x=-11



Answer 55e.

Factor the right side of the given function We can see that the given trinomial 15 a perfect
square trinomial, since the first and last terms are perfect squares and the middle term 13
twice the product of the square roots of the first and last terms.

Eewrite the given function
y=x+hix+1)

The walue ofthe function will be zero when x takes the value -1

Therefore, the zero of the given function 15 —1.

Answer 56e.

Consider the function f(x)=x"+6x—55
We need to find the zeros of the following quadratic function by rewriting the function in
intercept form.
F(x)=x"+6x-355
=x" +11x—5x-55
=x(x+11)-5(x+11)
=(x+11)(x—5)
Therefore, —11 and 5 are the zeros of the given quadratic function.

Check: The graph of the function f(x)= x +6x—55is

L THOICL

Amin=-15
Aamax=15
mecl=1

Ymin=-S8
Ymax=2H
Yoo l==
Ares=1

Yi=Hz+aH-EE

="55

The zeroes of the function f(x)=x" +6x—55are x=—1landx=5



Answer 57e.

The roots of an equation x% +bx + ¢ =0 are the x-values of that equation that make the
equation Zero.

since the roots of the equation are B and 11, we have x =8 and x = 11. We know that the
zeros of v =a(x —pi(x —g) are p and ¢ as the function’s value 15 zero when x =p and

x=gq.

Thus, we get (x — 8)x — 111 = 0. This can be expanded as 2 -19x+88=0

L possible equation that has the givenroots 15 x4 -19x+83=0

Answer 58e.

Consider the expression x” 4+ bx+7
We need to find for what integers b _ the expression x +bx+7 can be factorized.

Factors of 7: m.m L7 ~1,-7
Sum of factors - m+n 8 —8

From the above table, we get b=18 .
Therefore, the value of b 1s

Answer 59e.

We lenow that the area of a rectangle 13 the product of itz length and width
x(x+5) =736

Tze the distributive property to open the parentheses.
x-x+x-5=736
x4 5x = 36

Subtract 36 from both the sides to rewrite 1n the standard form.
x4 5x— 36 = 36 - 36
4+ 5x-36 =10

Factor the right side of the equation. For this, we hawve to find two numbers with product
=36 and sum 5. Two such numbers are =9 and 4.

(x+9x-4)=0



Tze the zero product property. According to this property, if the product of two
Expressions 18 Zero, then one or both of the expressions equal zero.

Thus, either
x+89=0orx—-4=0.

subtract @ from both the sides of first equation.
r+5-9=0-9

r=-"4

Add 4 to both sides of the second equation.
x—4+4 =0+4

x =4

We get the value of x as 4 and =% Since length cannot be negative discard the value

=4,

Therefore. the walue of x 15 4.

Answer 60e.

Let us consider the following figure

x+2

x+7

Given a rectangle with side lengths x+7 and x+2 , and the area 1584 .
Then, (x+ ?](I+2)=E4

X +Tx+2x+14=284

X +9x—70=0

' +14x—5x—70=0

x(x+14)-5(x+14)=0

{x—ﬁ}{:x+14]=ﬂ

x—5=0 (Since x+14:=0)

x=3

Ud 4 44 id



Answer 61e.

We know that the area of a triangle 15 half the product of 1ts base and altitude.

(e +8)(x+3) = 42

simplify
[2;': + 8)[:{ + 3) = &4
2xl 4 6x+8x 424 = 84
Sxi+1dx + 24 = 84

subtract B4 from both the sides to rewrite in the standard form.
2x*+14x 424 -84 = 84 — 34
2x 4+ 1dx - 60 = 0
X+7x-30=0

Factor the right s1de of the equation. For this, we have to find two numb ers with product
=30 and sum 7. Two such numbers are =5 and 10,

(x = (x + 10) =0

Tse the zero product property. According to this property, if the product of two
EXpressions 15 Zero, then one or both of the expressions equal zero.

Thus, either

x=—3=0orx+10=10

244 3 to both the sides of first equation
x—34+3 =043

=23
subtract 10 from both sides of the second equation
x+10-10 = 0-10
x=-10

We get the value of x as —10 and 3. Since length cannot be negative discard the value

-10.

Therefore. the walue of x 12 3.



Answer 62e.

Consider the following figure

x+6

x+2

Given a trapezoid with parallel sides of length x+2 and x+6, height 1s x and the area
15 32

Then %{{x+2}+{x+6}}x=31

—= %{2x+8}x=32

= [x+4:)x=32

= X +4x-32=0

= X +8x—4x-32=0

= x(x+8)—4(x+8)=0

= (x—4)(x+8)=0

=> x—4=0 (Since x+8=>0)
= x=4

Answer 63e.

Let the two numbers be & and 14, Thus, we getx =6 and x = 14,
The roots of an equation x° + bx +¢ =0 are the x-values of that equation that tmake the
equation zero. We know that the zeros of v =a(x —p)(x —¢) are p and ¢ as the function’s

value 13 zero when x =p and x =¢g. Thus, we get (x — 6)(x — 141 =0 Thiz can be
expanded as X2 —o0x+84=0

& possible equation 13 x°—20x+84=0,



Answer 64e.

(a) Consider the sum of two squares x” +16.

If the above sum 1s factorizable then there are integers m and » such that
x1+lﬁ=(x+m]|:x+n).

— X' +16 =x" + nx+mx+ mn

= X +16=x"+(m+n)x+mn

By companng the coefficients, we get
m+n=0 and mn=16

(b) The above two conditions m+n=0 and mn=16 cannot be satisfied by any pair of
integers m,m.

Because,

Factors of | 116 -1-16 - 2.8 -2 -8 4.4 —4.—4
16:m.n

Sum of 17 -17 10 -10 8 —8
factors

TM+n

If m.r;:lﬁ

Then mi+n can never be zero.

Therefore, the sum of the squares x” +16 is not factorable.

Answer 65e.

“We lenow that the area of a rectangle 1z the product of its length and width. In order to

find the area of the skate park, multiply its length, 100 &, by its width, 50 ft.
Area = (100750}

= 000 zq. ft.

Therefore, the area of the skate park 1z 5000 square feet.

It 15 given that the new area will be thrice the old area, which 1z 3(5000% or 15,000 square
feet. The length and the width are increased by x feet each

Hew area = Mew length - MNew wadth
[square meters) I:meters) I:meters)
U Ul U

15,000

100+ =x) - (504 x)



Uze the FOIL method to simplify the night side of the equation.
15,000 = 5000 + 100x + 50x + °

15,000 = 5000 + 150x + x°

Subtract 15,000 from both the sides.
15,000 — 15000 = 5000 +150x + x% — 15,000

0 = x4+ 150x —10,000

Factor the right side of the equation. For thiz, find tweo numbers with product as —10,000
and sum as 150 Two such numbers are 200 and —50.

0= (x + 200)(x — 50)

Usze the Zero product property. According to this property, if the product of two
EEpressions 15 zero, then one or both of the expressions equal zero.

Thusz, either x + 200 =0 or x — 50 =10,

molve both the equations. Subtract 200 from the first equation.
x4+ 200= 200 = 0= 200

x = —200

Add B to both the sides of the second equation.
x—50+50 = 04350

x = al

since the increase in length cannot be negative, reject x = —200. Therefore, the length and
the width must be expanded by 20 feet.

Therefore, the new length of the skate park 15 150 feet and the new width 15 100 feet.

Answer 66e.

Given that a rectangular enclosure at a zoo 1s of length 35 feet and width 18 feet.
If the zoo wants to double the area of the enclosure by adding the same distance x to the

length and width.
We need to find x.

Here, (x+35)(x+18)=2(35)(18)

x +53x—-630=0

x* +63x—10x—630=0
x(x+63)-10(x+63)=0
{x—lﬂ}(x+ﬁ3} =0

x—10=0 (Since x+63:>0)
x=10

And the dimensions of the new enclosure are 45 feet long and 28 feet wide.

LR R



Answer 67e.

a. We know that the area of a rectangle 15 the product of itz length and width. In
order to find the area of the existing patio, multiply 1ts length, 30 {t, by its width,
20 ft.

Area = [20)[30)
600 sq. ft.

Therefore, the area of the existing patio 15 600 square feet.

h. It 15 given that the new area will be 464 square feet more, that 13 600 + 464 or
1064 square feet. The length and the width are increased by x feet each

MNew area = Hew length - MNew wadth
[square meters) I:metars) I:metars)
Ul U Ul
1064 = (3[] + x) : [2[] + x)
c. TJse the FOIL method to simplify the right side of the equation.

1064 = 600 + 30x + 20x + x°
1064 = 600 + 50x + °

subtract 1064 from both the sides.
1064 — 1064 = 600 + 50x + x* — 1064

0 = x*+50x —464

Factor the right side of the equation. For this, find two numbers with product as
—464 and sum as 20, Two such numbers are 25 and —&.
O={x+ 58z - &)

Tze the Zero product property. According to this property, if the product of two
expressions 15 zero, then one or both of the expressions equal zero.

Thus, eitherx + 58 =0orx —5=10

molve both the equations. Subtract 58 from the first equation.
x+38-358 = 0-238

X = -5
Add B to both the sides of the second equation
x—8+8 =043
=2

since the tncrease in length cannot be negative, reject x = —58.

Therefore, the length and the width must be expanded by 8 feet.



Answer 68e.

We consider the diagram as shown below.

a
Hence, a quadratic trinomial that represents the area of the diagram as shown above 1s

 +5x+6]

b.
We want to factor the expression x° +5x+6 from part (a).
We have to find integers m and » to factor x° +bx+c. such that
X +hxtc =(x+m)(x+n)
=x’ +{m+n}x+mn

50, the sum of m and » must equal b and the product of m and » must equal ¢

We want x2+5x+6=(x+m)(x+n} where mn=6 and m+n=>5.

Factorof 6 : mi, 1 L6 -1.-6 2.3 -2.-3
Sum of factors : 7 -7 5 5
m+n

From the table, we see that the fourth column is suitable to factorization of x* +5x+6.
We notice that m=2 and n=3 .

Hence, x" +5x+6=|(x+2)(x+3)| .

The diagram models the factorization x’ +5x+6=(x+2)(x+3) is that the area tha




initially measures x units by x units wants to be adding 2 units to the length and 3 units to
the width

)
We want to draw a diagram that models the factorization

X" +8x+15=(x+5)(x+3)
So. we can draw a diagram that models the factorization x” +8x+15=(x+5)(x+3) as

given below.

Answer 69e.

We know that the area of a rectangle 15 the product of its length and width In order to
find the area of the skate patk, multiply its length, 18 ff, by itz width, 15 ft.

Area = [18)[15)
= 270 sq. ft.

Therefore, the area of the skate park 15 270 square feet.



It 15 given that the new area will be thrice the old area, which 13 2(270) or 810 square feet.
The length and the width are increased by x feet each

MNew area = Hew length - MNew wadth
I:square meters) [meters) [meters)
|} |} 1}
210 = (18+x) - (15+x)

Tze the FOIL method to simplify the right side of the equation
210 = 270 + 18x + 15x + x°

210 = 270 + 33x + x°

Subtract 810 from both the sides.
210 — 210 = 270 + 33x + x* — 210

0 = x*+ 33x — 540

Factor the right side of the equation. For this, find two numbers with product as =540 and
sutn as 23 Two such numbers are 45 and —12.

O=(x+45(x - 12)
Tze the Zero product property. According to this property, if the product of two
Expressions 15 zero, then one or both of the expressions equal zero.

Thus, etther x +45=0corx - 12=10.

molve both the equations. Subtract 45 from the first equation.
x+45-45 =045

x = —45

Ldd 12 to both the sides of the second equation.
x—124+12 =04+12

xr =12

mince the increase in length cannot be negative, reject x = =45 Therefore, the length and
the width must be expanded by 12 feet.

Therefore, the new length of the skate park 15 30 feet and the new width 1z 27 feet



Answer 70e.

A rectangular deck 1s 21 feet long by 20 feet wide.
If 1ts area 1s to be halved by subtracting the same distance x from the length and the

width.
We need to find x

Here (21-x)(20-x)= %{21}{2!))

=  420-41x+x* =210

=  x—41x+210=0

= X —35x—6x+210=0

= x(x—35)-6(x—35)=0

= l:x—ﬁ)(x—ES}:ﬂ

= x—6=0 (Sincex<20)
= x=6

And the dimensions of the new rectangular deck 15 15 feet long by 14 feet wide.

Answer 71e.

The new length of the square field will be 10 + x. The new area thus cbtained will be

2(100°
HNew area = (New lnangth)2
[square meters) (m E:tE:rs)
Ul U
y 2

Multiply the right side using (@ + &% = a® + 2ab + 5%

200 = 100 + 20x + 22

subtract 200 from both the sides to rewrite the equation in the standard form.

200 — 200 = 100 + 20x + x% — 200
0 = x%+ 20x — 100

In order to solve the equation, we have to factor the right side of the equation. For thas,

we have to find two numbers with product as —100 and sum az 10.

Lizt the factors of =100 and find the sums.

Factors of —100: s s (-1 100 | 1, =100

—2, 50

=4, 25

5 —10

-5, 10

sum of factors: e+ 5 17 -17

=

There atre no factors with product =100 and sum 20

Therefore, the equation cannot be factored.




Answer 72e.

A grocery store wants to double the area of its parking lot by expanding the Existing lot
By a distance x feet in both sides
Area of the existing parking lot 1s

= [_165 + TS}{3GG + ?5}— {165](30[!}

= 40500

Area of the expanded parking lot 1s
={24ﬂ+x](3?5+x}—{lﬁﬁ}(ﬁﬂﬂ}

— 40500 +615x+x"

£

x* +615x+40500 = 2(40500)

= x*+615x—40500=0

= x’+675x—60x—40500=0

= x(x+675)—60(x+675)=0

= (x—60)(x+675)=0

= x—60=0 Since x+675>0
= x=60

Answer 73e.

Ldd 1 to both sides of the equation to bring the constants on one side.
dx—=1+1=0+1

2x =1

Divide both the sides by 2.

x 1
2 2
1
X = —=
2
CHECK

: 1 : . :
substitute — for x in the original equation

Ly
2
1-1

=10 v’

2. x-1

I
-2

1 . .
Therefore, — 15 the solution of the equation



Answer 74e.

Consider the equation

3x+4=0
= 3x+4+|:—4:]=0+(—4} Adding both sides —4
= 3x+(4-4)=—4
= 3x=—4 Dhividing with 3
oSt
3 3

4 . i i :
x= = 1s the only solution of the given equation.

Answer 75e.

subtract 7 from both sides of the equation to bring the constants on one side.
-Bx+7-7=0-7

—Fxi =7

Divide both the sides by =&

—8x _ 7
-8 -8
7
==
3
CHECK

. g . o .
cubstitute — for x1n the oniginal equation.

—Ex+?=—ﬁ(z]+?
3

= -7+7

=1 v

T . .
Theretore, 5 1z the solution of the equation.

Answer 76e.

Consider the equation
6x+5=0

= 6x+5+(-5)=0+(—5) Adding both sides -5
= 6x+(5-5)=-5
=3 x=~5 Dhvide with 6

5 . i : :
= x=- P 1s the only solution of the given equation.



Answer 77e.

Add 5to both sides of'the equation to bring the constants on one side.
dx-54+5=04+53

dx = 5

Divide both the sides by 4.

4x 5
4 4
5
X = -
4
CHECK
ubstitute g tor x 1n the original equation.
dx -5 =4. E -0
4
=: Si— 3
=0 v

5. : .
Theretore, <1 the solution of the equation

Answer 78e.

Consider the equation
3x+1=0
= 3x+1+(-1)=0+4(-1) Adding —1 both sides
= 3x+(1-1)=-1
= 3x=-1 Divide by 3
— = —% 1s the only solution of the given equation.

Answer 79e.

We know that, for an equation of the form |x -2 | =%
x—b=k or x—b=-k
Here, 51z 6, and b1z 7

Thus,
x—6=7 or x—6=-]

Ldd 6 to both sides of'both the equation to solve for x.
x—6+6=74+6 o x-64+6=-T+48

* = 13 or xr= -1

Therefore, the solutions for the equation are =1, and 13



Answer 80e.

Consider the equation

|2x—5|=10
|2x— 5| =10 Original equation
= 2x-5=%10 Definition of modulus
= 2x=5%10
= 2x=-5or 2x=15 Divide with 2
5 15
= X=—— 0 x=—
5 13 : ) )
= X=- 27 are the solutions of the given equation

Answer 8le.

We lenow that, for an equation of the form |ax - & |=k

ax—h=k or ax —h=-&
Thus,
4 —3xr=8 or 4 —35xr=-8

subtract 4 from both sides of both the equations.
4—-4 -3x=8-4 o 4-4-3xr=-5-4

—3x =4 or —3x =-12

Divide both sides of both the equations by =3

—ax 4 —3x -12
— e — e ot -, =
-3 -3 -3 -3
x = —i ot xr =4
3

Therefore, the solutions for the equation are _?4 aticd 4.

Answer 822e.

The following diagram contains the graph of the function y=3x-1

14

=]

[ FU RN T T S L

10 -2 -B -7 -& -5

-
[
[FE

LI I I I | ]
[~ SN I = " W T S FE ]

=]

¥ 5 & 7 B

9

._.
=



Answer 83e.
STEP §

STEP 2

STEP 2

The slope-intercept form of a line 15 ¥y =mx + ¢, where #2 15 the slope and ¢
: : 1 :
1z the y-intercept Here, w2158 ——, and e 15 2.

The equation 13 already 1n slope-intercept form.

First, identify the y-intercept. The y-intercept 15 2, 50 we can plot the point
(0, 23 on the y-axis where the line crosses.

A
Y=

How, we can identify the slope. The slope 13 — & start from point (0, 2)

move 1 umt down, and then 4 units to the right.

_1,1'
=
4
3
2l 2)
ay (4. 1)
F—’ 1 X
- -
5 4 -3 2 - 1 2 3 4 5
=4
.
3
4
Y

The second point 1z {4, 1)



STEP 4

1
f)=Fieea

3
{0, 2)

Draw a straight line joining the two points.

Answer 84e.

The following diagram contains the graph of the function y = |x—4| —4

-

L= T Y = B
=

_ e Ll ks Ll O
3

L

-10-9 -8 -7 6-5 432 -1




Answer 85e.

STEP 1 We know that a graph of the formy =« |x — & |+ & has vertex at (5, £). On
cotnparing the given function withy =a |x A |+ & wegeth as -1 and &
1s 2. 5o the vertex of the graph 15 (-1, 2).

Flot the vertex on the graph

STEP 2 Iow, find the symmetric points on the graph Substitute 2 for v in the
original equatio.

3= Lixgip+e
2

Multiply both sides by 2.
B2 = %-2|x+1|+2-2

£

|x+1|+4

subtract 4 from both the sides.
tE—4 =|x+1|+4-4

2=|x+1|

We know that for an equation of the form |x + 2| =4,
x+h=k of x+h=-

On cormparing the function with|x + & | =&, we get & az 1 and & as 2. Thus,
x+1=2 of x+1=-2



subtract 1 from both sides ofboth the equations.
x+1-1=2-1 o x+1-1=-2-1
¥ =] of X==3

Thus, the symmetric pownts are (1, 3) and (=3, 3).

HMow, plotthe symmetric points on the graph

A,
gl
4
L] ]
3.3 A (1, 3)
L
o 112
1
X
- =
5 4 -3 -2 - 1 2 3 4 5
=1
g
<3
4
5
Y
STEP 2 Toin the points using straight lines.
1 A
¥ =E"T+”+I 52
e
o 4 -3 -2 -l 1 2 3 4
-2
-d
-4
-5
Y

The resulting graph 1z a V-shaped graph.



Answer 86e.

The following diagram contains the graph of the function y = —2x" +8x+7

}:IL:G
18

16
E:
g

b2 = Oh

X
416 & 1012 14 16 18 20

.20-18-16-14-12-10 -8 -6 -4 -2J |0

-

-12
-14
-16
-18
-20

Answer 87e.

STEP 1 The vertex form of a quadratic function1s y = cII:}'E - Ez:]z + k&, where the

vertex 15 (4, &) and axis of symmetry 15 x = &

; ; ; ; 2
On comparing the given function with y = cz(x — Ezj + kb, we geta as

—2, k2 as—1, and k az -4 Since a < 0, the parabola opens down. 5o the axis
of symmetry 15 x = -1 and the vertex 15 (-1, =),

STEP 2 Draw the axis of symmetry and plot the vertex

Axis of symmetry

Y 10

I S I i

| "

l-4g 4
-B

10
12




STEP 2 Mow, find the walues for v by substituting values for x. Substitute 0 for x 1n
the equation.

y=-2(0+10° -4 =-2-4= ¢

similarly, substitute 1 for xin the equation.

y=-2(1+10)°-4=-2.4-4=-8-4=-12

Thus, the points obtained are (0,—-6) and (1, -12).

Plot the obtained points on the graph The symmetric points are (=2, —6)
and (-3, —127.

A,
Axis pf symmetry i
x=-1 10
8
&
4
F
X
g — -
€ 5 4 @ -2 4 1 2 2 4 & B
-2
-1. -4
: :1'u -4
(=2, ~6) & -4—+—54 (0, —6)
&
=10
(=3, —11) we Sre ail,-12)
Y
STEP 4 The parabola can be drawn through the plotted points.
A,
ta |}
;,;(.1':!= —I[:.1'+ 1J: —410
<]
Axis of symmetry
: : 6
i ={=1
4
2 x
—il} Lo

T

b

o 1
1

1 1 1

E_"./-yl‘-'- B

{0, —6)

ll'|
M o o

(=3,-12)

—_

(1, -12)




Answer 88e.

The following diagram contains the graph of the function f[x} ={x +4}{x— 2)

-20-18-16-14-12-10 -8 -6 -X -

4 6 B 1012 14 16 18 20

[
i

Answer 89e.

STEP 1 The intercept form of a quadratic equation 18 y = alx —p)(x —g). The
x-intercept of the functions are (p, 1) and (g, 0). The axiz of symmetry can

. . + .
be obtained by the equation x = % and 1z halfway between p and g.
On comparing the given function with v =alx —plix —¢), we getaas -1, p
as 3 and g as 7. So, the x-intercepts are (3, 0 and (7.0). Since @ < 0, the
graph opens down



Plot the x-intercepts.

3.0 ; x
[ ]= \=1?u] -
-0 B 65 4 -2 2 4 & & 10

A

STEP 2 substitute 3 as p and 7 oas ¢ 1n the equation for axs of symmetry.
247
X = —
2
=5

similarly, substitute O as x i the given equation.
¥ —1[5—3)(5—7)

-1(2)(-2)

- 4

The vertex 13 (3, 4).

Plot the vertex on the graph.

A

¥

(3,0) {7, 0)
- - -
0 8 6 4 2 2 4 6 8 10

L
Y




STEP 3 The parabola can be drawn through the plotted points.

A

YE-{x-3)x-T)

(3. 03 (T *
10 B £ -4 -2 214 818 10

h

Answer 90e.
A triangular playground has the vertices(0,0). (14.3) and (6,25 ) where the coordinates
are given in feet
The area of the trnangle 1s
0 0 1
Area :% 14 3 1
6 25 1
1 e
- Ih(a9)e9)-G)(6))
1
=—(350-18
L (350-18)

— %{332}

=166 square feet



