Chapter 4 Matrices and Determinants

Ex 4.8

Answer le.

In the quadratic formula, the expression &% — dac is called the discriminant of the
associated equation ax’ + bx + ¢ =0. The number and type of solutions depend on the

dizcriminant of the quadratic equation.
Therefore, the given statement can be completed as

“Youcan use the discriminant of a quadratic equation to determine the equation’s
number and type of solutions.™

Answer 1gp.

Write the equation in standard form before applying the quadratic formula.
subtract 6x — 4 from both the sides.

F—br+d =6x—4—6x+4
X—6x+4 =0

The solutions of a quadratic equation of the form ax® +bx +o =0 are

) —b+ B? — dar

2t
substitute 1 fora, —6 for &, and 4 for ¢ 1n the formula.

(-8 -6 -4
2(1)

x ,where @, &, ¢ are real numbers and a = 0.

Esraluate.

6+ .36 — 16
0
6+ 20
2

=

6+ 245

2
34,5

Therefore, the solutions are 3 — \E and & + \E
The solutions can be checked using a graphing utility.



Answer 2e.

When an object 1s dropped, its height 4 above the ground after ¢ seconds can be modeled
by the function

h=-16t"+h
where f, 15 the object’s imtial height.

For an object that 1s launched or thrown, an extra term v,z must be added to the model

h=—16t" + I to account for the object’s initial velocity vt .

So, for an object being launched or thrown the model can be defined by the function
h=-16t" +v,t+h,

For example, a batsman 1n the cricket ground hits a ball into the air.

In this case, we do not use the model s =—-16¢" + 4, but the model h=—16¢" +v,t+ 4, .

Answer 2gp.

We need to solve the following quadratic equation by using quadratic formula.
4x* —10x=2x—9
=  4x'-12x+9=0
By comparing withax” + bx+¢=0. We get,
a=4hb=—12 =9

—b++Jb* —4ac

Therefore the roots are x=

2a

12+ 144 —4(4)(9

L2 14-4(4)09)
2(4)
- leziﬁ
8

12
== X =

8

33
= X=|—,—

2




Answer 3e.

The given equation 15 in standard form.
The solutions of a quadratic equation of the form ax® +bx +c =10 are

bt oo - dac

o= ,where @, b, ¢ are real numbers and a = 0.

2
substitute 1 fora, =4 for &, and =5 for ¢ 1n the formula

_ = - 4006
2(1)

Ewaluate.

4+ J16 + 20
2
4+ .36

2
46
2
10 =
= — of —

2
=5 or —1

=

Therefore, the selutions are 5 and —1.
The solutions can be checked using a graphing utility.

Answer 3gp.

Write the equation in standard form before applying the quadratic formula
subtract 2x + 3 from both the sides.

Tx—5x"-4-2x—-3 = 2x+3-2x-3
—Sxi45x -7 =0

Diwvide both the sides by =1
—5x*+5x -7 _ 0

1 )
5% —-5x+7 =10



The solutions of a quadratic equation of the form ax’+bx+c=0are

—ht B4
= s ,where @, b, ¢ are real numbers and a = 0.

2t
substitute 5 fora, =5 for &, and 7 for ¢ 1n the formula

() -45))
2(5)

X

Evaluate.
5+ .25 -140
r =
10
54115
- 10

Tze the imaginary unit to rewrite.

5+ /115

10

S =

5 —14115 5434115
and .
10 10
The solutions can be checked using a graphing utility.

Therefore, the solutions are

Answer 4e.
We need to solve the following quadratic equation by using quadratic formula.
' —6x+7=0

By comparing withax” +bx+ec=0. We get,
a=1Lb=—6c=7

b+ b —4dac

Therefore the roots are x=

2a
6+./36-28
- x=——
2

+
— leﬁ_mIIE

2

+
= xzﬁ_iﬁ

= x= 3i\E




Answer 4gp.

We need to find the number and type of solutions of the following equation.
2" +4x—4=0

By comparing withax” +bx+¢c=0. We get,

a=2b=4c=—4

Then the deiscriminant is D=5" —4ac
=  D=4"-4(2)(—4)
=16+32
=48
=0
since D =0, the given quadratic equation will have two real roots.

Answer 5e.

The given equation is in standard form.
The solutions of a quadratic equation of the form ax® +bx +c=0 are

b I B - dac

%= .where @, &, ¢ are real numbers and @ # 0.

i
Substitute 1 fora, B for b, 19 for e, and f for x in the formula

. -8 JB - 4(1)(19)
. 2(1)

Ewaluate.

—n £ 64 =76
2
—8 T 12
2

i =

Tze the imaginary unit to rewrite.

8 +:i/12

>
-8+ 2.0%

2
— 4+ 3

Theretore, the solutions are —4 — ‘,@3 and —4 + \Ez :
The solutions can be checked using a graphing utility.



Answer 5gp.

-kt B - dac

In the quadratic formulax = ; , the expression 5% — dac is called the
&

discriminant.
Substitute 3 fora, 12 for b, and 12 for e in 5 — dae and evaluate.

b= dac = 12* - 4(3)(12)
= 144 - 144
=0

The dizcrimminant of the given quadratic equation 1z 0.
Therefore, the equation has one real solution

Answer 6e.

We need to solve the following quadratic equation by using quadratic formula.
x'—16x+7=0

By comparing withax” +bx+¢c=0. We get,

a=1Lb=-16,c=7

b+ b —4dac

Therefore the roots are x =

2a
16+ 25628
== x=
2

+

- xzmjzzs
2

+

- xziﬁ_iﬁ

=  x=[8%.57

Answer 6gp.

We need to find the number and type of solutions of the following equation.
8x’ =9x—11

= 8 —9x+11=0

By comparing withax” +bx+¢c=0. We get,

a=8bh=—9 =11

Then the deiscriminant is D=5" —4ac
= D=(-9) -4(8)(11)
=81-352
=-271

<0
since )< (), the given quadratic equation will have two imaginary roots.



Answer 7e.

The given equation 15 in standard form.
The solutions of a quadratic equation of the form ax +bx +c =10 are

N
et
substitute 8 fora, —8 for b, 2 for ¢, and w for x 10 the formula.

—(-8) £ J(-8) - 4(8)(2)
2(8)

x . where @, &, ¢ are real numbers and a = 0.

W =

Ewaluate.

8+ f64 — 64
16
2+ 40
16
2
16

H =

—_—

2| —

|
Therefore, the solution 13 — .

The solution can be checked using a graphing utility.

Answer 7gp.

Write the equation 1s standard form.
subtract 5 from both the sides.

Txi—0x—-5=5-5
Txi—2x-5=10

-kt B - dac

In the quadratic formulax = ; , the expression 5% — dac is called the
&

discriminant.
substitute 7 fora, =2 for &, and =5 for o in 5 — dae and evaluate.

b — dac = (-2)" - 4(7)(-5)
4 + 140
144

The discriminant of the given quadratic equation 15 greater than 0.
Therefore, the equation has two real solutions.

Answer 8e.

We need to solve the following quadratic equation by using quadratic formula.
5p°—10p+24=0

By comparing withax” + bx+¢=0. We get,
a=5b=-10,c=24



—b+4Jb’ —dac

2a

Therefore the roots are x=

10+/100—480
10
_10+4/-380
10
1042405
T

p:

= P

= p= 1%@5

Answer 8gp.

We need to find the number and type of solutions of the following equation.
4x* +3x+12=3—3x

= 4x"+6x+9=0

By comparing withax” +bx+ec=0. We get,

a=4.b=6,c=9
Then the deiscriminant is D =5"—4ac
=  D=6"-4(4)(9)
=36—-144
=-—108
<0
since ) < (), the given quadratic equation will have two imaginary roots.

Answer 9e.

The given equation 15 1n standard form.
The solutions of a quadratic equation of the form ax® +bx + =10 are

—ht B4
.- Qe
2
substitute 4 for a, —8 for &, and 1 for ¢ 1n the formula.

R -4
2(4)

,where ¢, &, ¢ are real numbers and a = 0.




implify.

2+ .f64 — 16
8
2+ 48
8

8+ 4a3

xr =

‘ia_lm

2
2

Therefore, the solutions are

2 — .3 2+ 3
> .

and
2

The solutions can be checked using a graphing utility.

Answer 9gp.

Write the equation is standard form.

Subtract & — 7x from both the sides.
Ix-Sxi+l-64+Tx=6-Tx—-6+7x
Sz 4+ 10x=5=10

Divide both the sides by -1,
—Sx*+10x-5 0

—1 -1
5x°—10x+5=10

| —bt b - dac

In the quadratic formula x = - . the expression 4% — dac is called the
o

discriminant.
substitute 5 fora, =10 for &, and 5 fore 1n 5% — dac and evaluate.

b= dac = (-10)" - 4(5)(5)
= 100 - 100
= 0

The discriminant of the given quadratic equation 13 0.
Therefore, the equation has one real solution.



Answer 10e.

We need to solve the following quadratic equation by using quadratic formula.
6u’ +4u+11=0

By comparing withax® + bx+c=0. We get,

a=6b=4c=11

—b b —4dac

Therefore the roots are x=

2a
—4+.4/16—-264
= u=
12
—4++/-248
= y=——
12
" ]
- u=—4_2\{"6_2:
12
7+ .
N . 2_;@:

Answer 10gp.

A juggler tosses a ball into air. The ball leaves the juggler’'s hand 4 feet above the
ground and has an mitial velocity of 50 feet per second.

The juggler catches the ball when 1t falls back to a height of 3 feet.

We need to find how long 1s the ball 1n the air.

Consider the equation h=—16¢" + vt +h,

Where =3,v, =50,k =4

= I=—16:2+50t+4
= 16:7 =50t —1=0
— (=50} J(—50} —4({16)(-1
L, ~(50)£(-50)" ~4(16)(-1)
2(16)

+
- I=5ﬂ_ﬂfzsﬁ4

32

+
- rzzﬁ_ﬂ!m

16
= I=25+1_5 V641 (Since 1 £0)

] rmm



Answer 11le.

The given equation i in standard form
The solutions of a quadratic equation of the form ax® +bx +¢ =0 are

e [ S|
v = 2 el
it

Substitute 3 for g, —8 for &b, =9 for o, and » for x 1in the formula.
2
_ (848 - 4(3) (=)
2(3)

,where @, &, ¢ are real numbers and a = 0.

simplify.

st 64 + 108

&

B X172
£

2+ 2043
6
4+ .f43
3

=

4 - .f43 » 4 + 43
— . Sy

A
The solutions can be checked using a graphing utility.

Therefore, the solutions are

d

Answer 12e.

We need to solve the following quadratic equation by using quadratic formula.
2x* —16x+50=0

=  x —8x+25=0

By comparing withax” +bx+¢=0. We get,

a=1b=-—"E8 =25

—ht Bt —
Therefore the roots are x= b_\;b Aac
a
8+464-100
= =
2
T
= x:E_ 36
.
8+6i
— x=
2
= x=|413i

The answer 1s option (A).



Answer 13e.

Write the equation in standard form before applying the quadratic formula
3we — 12w+ 12=10

The solutions of a quadratic equation of the form ax +bx +c =10 are

| -kt B - dae
et
substitute 3 fora, =12 for b, 12 for ¢, and w for x 1n the formula

—(-12) £ f(-12) - 4(3)(12)
i 2(3)

x . where @, &, ¢ are real numbers and a = 0.

Evwaluate.
, . ot fiad-1ad
6
1240
6
=2

Therefore, the solution 15 2.
The solution can be checked using a graphing utility.

Answer 14e.

solve the following quadratic equation by using quadratic formula.
x' +6x=-15 Write original equation.
=  x +6x+15=0 Write in standard form

By comparing with ax” +bx+c=0. We get,
a=1Lb=6,c=15

Therefore the roots are

- —b+4Jb' —dac

2a
. —6136-60

Quadratic formula

= 5 a=Lb=6,=15
+ f—

L g O = 24 S impiify
s

. xz—ﬁ_zﬁz

2
—  x=-3%6i
The solutions are |—3+ q%f and —3—\.@1'




Check: Graph ¥ =x" +6x+15_ There are no x-intercepts. So the original equation has no
real solutions. The algebraic check for the imaginary solution —3 + J6i is shown.

(-3+ JE:'}E +5(—3+JE:‘);—15
(9—6—6-.@:’)+{—18 +6£f]l—15

—-15=-15

Graph of the equation

Answer 15e.
Write the equation in standard form before applying the gquadratic formula

Add 14 and 35 to both the sides
S 4+1d+35=-14 - 35+ 14 + 3s

2414+ 3:=10

The solutions of a quadratic equation of the form ax® +bx +c =0 are

_ —hE o - dac

Xt = .where a, b, ¢ are real numbers and a = 0.

2

substitute 1 fora, 3 for b, 14 for ¢, and 5 for x 1n the formula
-3+ 3 - 4(1)(14)
T 2(1)




Ewaluate.

=3+ )% - 56

2
34T
2
Jse the imaginary unit to revwrite,
L T3Eiv4T
2

—3 - 347 —3 447

2
The solutions can be checked using a graphing utility.

Therefore, the solutions are

Answer 16e.

solve the following quadratic equation by using quadratic formula.
—3 yl =6y—10 Write original equation
= 3}-'1 +6yv—10=0 Write 1n standard form

By comparing with ax” +bx+c=0. We get.
a=3b=6,c=—10

Therefore the roots are

bt b —dac

= Quadratic formula
2a
+
= y=_ﬁ—“‘?+m a=3b=6.c=-10
+
g yo —61/156
6
+
o g ‘6—2“@ Simplify
1

The solutions are _1+:1j,@ and —1—%@




Check: —3y* =6y-10

1,
—3[—1+%@) =6[—1+%@)—m
—3[1+E—3@)=—5—1J3_9—1n

3 3
~3-13-239=16-2+39
~16-239=—16-2./39

Graph of the equation

cel g
=-3.0Bib6A

Answer 17e.

Write the equation in standard form before applying the quadratic formula
subtract 29 to both the sides,

T8 — Svi— 2y = Dv— 2y
—SE o 1w+ 3 =0

Divide both the sides by -1
“Svi-1w +3 0
1 =t
4 10w — 3 = 0




The solutions of a quadratic equation of the form ax® +bx + =0 are

-k E B - dac

x = . where @, &, ¢ are real numbers and a = 0.

Zex
Substitute 5 fora, 10 for &, =3 for ¢, and v for x in the formula.

UL J107 = 4(5)(-3)

2(5)

V

Ewaluate.

-10 = ,J100 + 60

10
=10 = /160
10

—10 + 4010
10

-5+ 2,10

5

j P

=5 279

5
The solutions can be checked using a graphing utility.

d

Therefore, the solutions are

=5 910
—5 af

Answer 18e.

solve the following quadratic equation by using quadratic formula.
Tx—5+12x" =-3x Write original equation
= 12x* +10x-5=0 Write in standard form
By comparing with ax’ +bx+c=0. We get.

a=12.6=10,c=-5

Therefore the roots are

_—bi\b —dac

X Quadratic formula
2a
—10£ 4100+ 240 ! "
= a=125=10c=-5
24
10+
= = Bl Bl Simplify
24
—10+
o e 10+2./85
24
5+
= x=—5_\f8—5

12
The solutions are ‘% and ‘¥



—5++/85
—

Check: Graph 7x—5+12x" =—3x . The algebraic check for the solution T

shown.

[ BE) s ypgf 5B Lo 5+VES
12 12 )

12
35, TNES 12[25+35—1BJB_5)115 3485

127 12 144 2 12
95+785 110 1085 _15 _3V85

12 12 12 12 12

15 3J_ 15 3J_

2 12 12 12

Graph of the equation

celo
n=.3k1pcB7

iy
"1IHﬂBEE =0




Answer 19e.

Write the equation in standard form before applying the quadratic formula
Add 7x to both the sides.

A4+ 3+ 7x = - Tx+7x
dx'+T7x+3 = 1

Subtract x° from both the sides.
42+ Tx+3-x = - %
I+ Tx+3 =10

The solutions of a quadratic equation of the form ax® +bx +c =10 are

bt B - dac

X = ,where @, &, ¢ are real numbers and @ = 0.

Zex
substitute 2 fora, 7 for &, and 3 for ¢ in the formula.

_TE T -4(3)(3)

EETE
simplify.

i =
.- il L]

6
7+ 412

£

—7 +4f13

&
The solutions can be checked using a graphing utility.

d

Therefore, the solutions are

-7 - 413
p dfl

Answer 20e.

solve the following quadratic equation by using quadratic formula.

6-2¢" =9 +15 Write original equation
=2t +9t+9=0 Wirite in standard form
By comparing with ax” +bx+ec=0. We get,

a=2b=9c=9

Therefore the roots are

—b+Jb  —dac

r= Quadratic formula

2a

—0+.r1—
— = 9+ fl 2 a=215=9¢c=9




Continue the above

-9+
=t= g:’@ Simplify
—9+3
= i=
4
—=t=-3-_
The solutions are and —%
Check: Graph 6—2¢* =9¢+15
6—2(-3)" =9(-3)+15
6-18=—27+15
8
Graph of the solution
2k [
n="1.5 Y=
2% F
n="3 Y=0




Answer 21e.
Write the equation in standard form before applying the quadratic formula
Ldd -2+ » to both the sides.
449 —3n"-2+n=2-n-2+n
3+ 10n+ 4 = 0

Divide both the sides by -1
“3n'+ 10 +4 0

-1 -1
Tt — 10 —d= 0

The solutions of a quadratic equation of the form ax®+bx +c=10are

| bt B - dac
e
Substitute 2 fora, =10 for &, =2 for ¢, and » for x in the formula.

_ -1 £ (=107 - 4(3)(=2)
209

X

,where @, &, ¢ are real numbers and a = 0.

sirmnplify.
10 £ ./100 + 24
(A §
104124
6

10 + 2421
6
54+ 31

3

Therefore, the solutions are

5 — 431 54+ 431
and .
3 3
The zolutions can be checked using a graphing utility.

Answer 22e.

solve the following quadratic equation by using quadratic formula.
2 +15z424 =-32 Write original equation
= 22 +15z+56=0 Write in standard form
By comparing with ax” +bx+¢c=0. We get.

a=1b=15,c=56



Therefore the roots are

bt VB! —dac
2a
- —15++/225-224
} 2

—15+1

—EZ=
2

=z=-8 -7

The solutions are |—8,—7

check:
2 +152+24=-32

(-8)" +15(-8)+24=-32

64-120+24=-32
—32=-32

Check for second root

(-7) +15(=7)+24=-32

49-105+24 =32
=32 =31

Graph of the quadratic equation

Quadratic formmla

a=1Lb=15¢c=>50

Sumplify




Answer 23e.

Write the equation in standard form before applying the quadratic formula
#—Sx+6=0

The solutions of a quadratic equation of the form ax®+bx +ec=0 are

_ —b =+ LB — dac

2t
Substitute 1 fora, =5 for &, and & for ¢ in the formula

) - 409
2(1)

x .where a, &, ¢ are real numbers and @ = 0.

simplify.

5+ 25— 24
D
5+ 41

2
S5+

2
2or 2

X =

Therefore, the solutions are 2 and 3.
Check:

Factorz° — Sx+6=10
(x—-2)x-3=0

Tsze the zero-product property.
x—2=0 or x-3=10
molve for s

x=2 or x=3

The solution checles.

Answer 24e.

solve the following quadratic equation by using quadratic formula.
m® +5m—99 =3m Write original equation
= m +2m—99=0 Write in standard form

By comparing with ax” +bx+c=0. We get.
a=1b=2c=-99



Therefore the roots are

—bt+Jb?—4
x= 3 ac Quadratic formula
2
2+,
R ;”395 sl en-56
_2+.f
:}m:% Simplify
2120
—=m=
2
== m=-119

The solutions are (—11,9

check:

m® +5m—99 =3m

(—11)" +5(-11)-99=3(-11)

121-55-99 =33
~33=-33

Check for second root

(9) +5(9)-99=27

81+45-99=27
27=27

(Graph of the quadratic solutions




Answer 25e.

grite the equation 1n standard form before applyving the quadratic formula.
—2e=-3=0

The solutions of a quadratic equation of the form axi+bx +ec="0are

—b+ B -4
= i .where a, &, ¢ are real numbers and @ = 0.

2t
Substitute 1 for @, =2 for &, =3 for ¢, and s for x in the formula.

2 -4y
2(1)

X

simplify.

o+ 4417
D
o+ .16

5=

2
_2x4
2
2—4 244
= or
2 2
-2 &
= — or —
2 2
=—1or 3

Therefore, the solutions are —1 and 3.

Checl:

Factors* — 25— 3=0,

(s— i+ 1)=0

Jse the Zero product property.
g—3=0 or s+1=0

solve for s

s§=3 or s=-1

The solution checles.

Answer 26e.

molve the following quadratic equation by using quadratic formula.
' —4r+8=>5r Write original equation
= —9r+8=0 Write in standard form
By comparing with ax” +bx+¢c=0. We get.

a=1b=-—9c=8



Therefore the roots are
b Vb —4ac
2a

r_E'im"'El—BE
B 2
9+.49

2

917
=r=—

Quadratic formmla

a=Lb=-95c=§

=y = Simphify

]

=r=18

The solutions are [1.8

check:
rl—4r+8="5r
(1) —4(1)+8=5(1)
1-4+8=5(1)

F=5

Check for second root
(8)' —4(8)+8=5(8)
64—-32+8=40
40 =40
Graph of the quadratic solution

exre |
=1 1 =0




Answer 27e.

Write the equation in standard form before applying the quadratic formula
mubtract 13x from both the sides.

I+ Tx— 24 —13x = 13x - 13z
I+ 6x—-24 =0

The solutions of a quadratic equation of the form ax® +&x +o=0 are

—b+ 5t — 4
= i ,where a, &, ¢ are real numbers and a = 0.

2t
substitute 2 for g, —6 for b, and —24 for £ 1n the formula.

(6) £ J(-6) - 4(3)(-24)

) 2(3)

X

simplify.

b & 36 + 288
&
6+ 4324
&

r =

_ 6X18
&
& — 18 618
= or
& &
—=J:2 24
= — of —
& &
= -2 or 4

Therefore, the solutions are —2 and 4.

Check:

Factor 3z — 6x — 24 =0,
Ax-dix+2)=0

Tze the Zero product property.
x—4=0 or x+2=0
solve for x

x=4 or x=-2

The zolution checles.

Answer 28e.

Solve the following quadratic equation by using quadratic formula.
45x +5Tx+1=5 Write oniginal equation
= 45x" +5T7x—4=0 Write i standard form
By comparing with ax’ +bx+c=0. We get.

a=45,b=57c=—4



Therefore the roots are

_ bt Jb: —4ac

2 Quadratic formmula
a
. —STEJ3249+720

X

90
e —57++/3969

Smmplhify
90 TPUITY
—57+63
= XxX=
90
4 1
= x=——, —
315
The solutions are —il
3 15

check:
45x" +5Tx+1=5

45[—%T+5?[—§)+1=5(1}

80—-76+1=5
F=3

Check for second root
3
45 l +57 i +1=5
15 15
1 + 57 l +1=5
3 15

75 _

5
S=5

5



Graph of the solution

g
="1.3333%3 IV=-1E-12

ek o
n=.0aaa6aa7 1Y=0

Answer 29e.

Write the equation in standard form before applying the quadratic formula
Subtract 25 from both the sides

Sp+d0p +100 - 25 = 25— 25
Spt+40p4+75 = 0

The solutions of a quadratic equation of the form axt+bx +c=10are

-kt B - dac

% = ,where @, &, ¢ are real numbers and @ = 0.

2t
substitute o for a, 40 for &, 75 for 2, and p for x 10 the formula.

~40 £ \40? - 4(5)(75)
oo 2(5)




simplity.

—40 + 1600 — 1500
10
=40 £ {100
10
=40 + 10
10
=40 - 10 =40 + 10
or
10 10
=30 =30
10 10
-5 or =3

p:

Therefore, the solutions are =5 and —3.
Check:

Factor 5;:-2 + 40z + 75,
Sp+Sp+3N=0

Tze the Zero product property.
p+oS=0 or p+3=0
molve for p.

p==3 or p=-3

The solution checks.

Answer 30e.

Solve the following quadratic equation by using quadratic formula.

' —42n—162=21n Write oniginal equation
= 0n® —63n—162=0
= n’ —Tn—18=0 Write in standard form

By comparing with ax” +bx+c=0. We get.
a=1b=—"Tc=-18

Therefore the roots are

L —b /b —4dac

2a

Txy49+72
= Rn=

2
e TE4121
2
Tx11
n=
2
=>n=-29

Quadratic formmla

a=1b=—Tc=—18

Simplify

The solutions are |—2.9




check:
O’ —42n—162=21n
9(-2)" —42(-2)-162=21(-2)
36+84—162=—-42
—42=—42

Check for second root
9(9)" —42(9)-162=21(9)
729-378—162 =189

189 =189

Graph of the solution

n="g V=0




Answer 31e.

—hx JB* -4
In the quadratic formulax = il . the expression &% — dac is called the

e

discriminant.
Substitute 1 fora, —8 for &, and 16 forec in 5 — dge and evaluate,

b= dac = (-8) - 4(1)(16)
= 64 - 64
= 0

The discriminant of the given quadratic equation 1z 0.
Therefore, the equation has one real solution

Answer 32e.

Consider the following quadratic equation.

5 +7s+11=0

By comparing the above quadratic equation with the standard form of quadratic
equation ax” +bx+c=0. We get,

a=1b=T7 =11

The discriminant is D=5" —4ac
= D=T7"—4(1)(11)
=49-44
=35
=0
Since D =0, the given quadratic equation will have two real solution.

Graph of the equation

s +75+11=0

Y

T 0

2
(-2.38,0.0044
a1

10 9 8 -7 -6 -5
(~4.64,0.0496)

_3.n



Answer 33e.

b LB - dar

In the quadratic formulax = - . the expression 5% — dac is called the
i

discriminant.
Substitute B fora, B for b, and 5 forc 1in B — dge and evaluate,

B - dac = 8° - 4(8)(3)
= 64 - 96
= -32

The discriminant of the given quadratic equation 15 less than 0.
Therefore, the equation has two imaginary solutions.

Answer 34e.

Consider the following quadratic equation.

—Aw’ +w—14=0

Compare the above quadratic equation with the standard form of quadratic
equation aw” +bw+ec=0 .

Then, a=—4.b=1c=-14

then. the discriminant is D=>5" —4ac
D=1"-4(—4)(-14)

=1-224

=-223

<0
Since, [Y<0, the given quadratic equation will have two imaginary 5::-11.1tiun5|.

The solutions of —4w” + w—14 =0 are
o —1+J1-224

2(-4)

—1+./223i
-8

Answer 35e.

b E B - dae

In the quadratic formulax = : , the expreszion 5% — dac iz called the
”:

discriminant.
Substitute 5 fora, 20 for &, and 21 for o in ¥ — dac and evaluate.

B* = dac = 20° - 4(5)(21)
= 400 — 420
= —20

The discriminant of the given quadratic equation 15 less than 0
Therefore, the equation has two imaginary solutions.



Answer 36e.

Consider the following quadratic equation.

8z—10=z"-T7z+3

2 —15z+13=0

Compare the above quadratic equation with the standard form of quadratic

equation az" +bz+c=0 .
a=1b=-15¢=13

then, the discriminant is D=5" —4ac
d =(-15)"—4(1)(13)

=225-52

=173

=0
since = (), the given quadratic equation will have two real solutions.

The solutions of z2 —15z+13=0 are

15+4/173

e ——

2(1)

Answer 37e.

Write the equation 15 standard form.
subtract Sz + 11 from both the sides.

S —dn+2—-5Se+11= Sn—-11-5n+11
S — Om+13 =10

—b+ J5' - 4
In the quadratic formulax = i

= 5 , the expression ° — 4ac is called the
a

discriminant.
substitute B fora, -9 tor b, and 13 forein 2* — dar and evaluate,

B — dac = (-9)" - 4(8)(13)
= 81— 416
= —335

The discriminant of the given quadratic equation 15 less than 0. Therefore, the equation
has two imaginary solutions.



Answer 38e.

Consider the quadratic equation.
5x7 +16x=11x—3x"
8xl +5x=0 Add —11x_3x" on both sides
Compare the above quadratic equation with the standard form of quadratic
equation ax” +bx+ec=0 .
Then a=85b=5¢c=0
then. the discriminant is D=>5" —4ac
D=(5)"-4(8)(0)
=23
=0
since, )= 0, the given quadratic equation will have two real solution.

The solutions of quadratic equation 8x° +5x=0 are

o —b++Jb? —4ac

2a
525
- 2(8)
_—5%5
16
10
16

=0,

o3|
g

Answer 39e.

Write the equation 1s standard form.

Subtract 27 + 992 from both the sides.
Tri— 5 — 2r— Uiz Zp 4 Gpt o 2p — G0
—Oprd— op—5= 10

Divide both the sides by —1.
—2rf-2r-5_ 0
=1 ="
2ri4 2r+5=10




—b+ B - 4
In the quadratic formulax = i . the expression 5% — dac is called the

et

discriminant.
substitute 2 fora, 2 for b, and 5 for e in 5% — dae and evaluate,
B —dac = 2° - 4(2)(5)

=4 -40

= —36

The discriminant of the given quadratic equation 1s less than 0.
Therefore, the equation has two imaginary solutions.

Answer 40e.

Consider the quadratic equation.
16t =7t =17t—9
1662 —24:+9=0 Add -17:.9 on both sides

(-’-h‘jz —2(4¢)(3)+ 3¥=0 Write left side terms as square terms

{4%—3}1 =0 Write left side as a perfect square
solve the above quadratic equation by taking square roots.
4t—-3=0

4 =73

3. : . i :
f= o is the only solution of the given quadratic equation.

Answer 41e.

Write the equation 15 standard form.
Subtract 11x — 3x% from both the sides.

Tr—3x0 =85 - 2x% — 2x= 854+ 2x 4+ 2x—85-2x° — 2x
—Sx i+ 5x—85= 10

Divide both the sides by —1.
—S5x*+5x-85 0

1 st
5% — Sx+85 = 0

The solutions of a quadratic equation of the form ax’+dx +eo=0are

L —b+ JB* — dar

2z
substitute 5 fora, =5 for &, and 85 for ¢ 1n the formula.

_ (9 £ (-5 - 4(9)(23)
2(5)

.where a, &, ¢ are real numbers and @ = 0.




smplify.

5+ 25 -1700

10
St =1675

10

5+ 50673

10
1+ 574

D
1-+/67: n 1+ +/67:

z 2

r =

1+ 671

2

d

Therefore, the solutions are

1— 67
—2 darl

Answer 42e.

Consider the quadratic equation.

4(x—1)" =6x+2

4(x* —2x+1)=6x+2 Expand

4x? —8x+4=6x+2 Multiply left side terms by 4
Ax' —8x+4—6x-2=0 Add -6x,—2 on both sides
4x' —14x+2=0 Simplify

2x' —Tx+1=0 Divide by 2

Solve the quadratic equation 2x* —7x+1=0 by using quadratic formula.

o ~b1+/b* —dac
B 2a
x=_(_?}i\/{_?)g_4(z}m PO ¥ DuLE ey
2(2)
NET
Ty

Therefore solutions of equation 2x? —Tx+1=0 are

x:?+\mﬁ ﬂﬂdIZ?_mﬁi

4 4




Check:
Graph of ¥ =2x" —7x+1 is shown below:

2eFd
n=2.250°7811 IV=1E-1c

ZeFa
A= 14921894 IY=0
e —ee e 4

From the graph x- intercepts are about 3.35 and 0.15

Answer 43e.

Write the equation 1s standard form.
TTze the distributive property to remove the parentheses.

25 — 16v° = 129° + 60y

Subtract 12v° + 60y from both the sides.
25 —16v? — 12v3 — 60w = 1207 + 60w — 12v* — 60w

—2B — v+ 25 = 0

Divide both the sides by =1
—28 - 60v+25 0

1 ]
DB+ B0y —25 =0

The solutions of a quadratic equation of the form ax® +bx +c=0 are

L bty —dac

= ,where @, &, ¢ are real numbers and @ = 0.

2t
substitute 28 for a, 60 for 5 =25 for ¢ and v for x in the formula

—60 £ \f60% - 4(28)(-25)
" 2(28)




simplify.

—&0 + 2600 4+ 2800
j F—
S6
_ 60 £ 46400
56
-0 £ &0
o6
—&0 — &0 —60 4+ 80
= or
o6 St
5
= —= of —
14
. 5 5
Therefore, the solutions are — — and ﬁ
Answer 44e.

Consider the quadratic equation.
3, 3
—y —by=—y-9
7" A 4}’
i, 3 3 i
—yv —b6y——y+9=0 Add -— y.9 on both sides
2 4 4
3}?1—2?_}5+9=ﬂ Simplify
2 4
6y —2Tv+36=0 Multiply by 4
23 —9y+12=0 Divide by 3

Solve the above quadratic equation 2y° —9y+12 =0 by using quadratic formula.

—b+ b’ —4ac
i 2a
—(-9)£(-9)-4(2)(12) o
N — 2{2} a=2b=-"90 =12
9+./-15
}’=T
ETNE
Y=y

The solutions of the quadratic equation are y = and y =

9+i15
4

9-i 15
=—1:




Check:
The graph of x=23" =9y +12 is shown below:

x=23" -9y +12

There are no x-intercepts. It has no real solution.

Answer 45e.
WWrite the equation 15 standard form.

Subtract 5x + ; fom both the sides.

5:{+E—5x—E
4

3x2+§x—4—5x—

W]

Multiply both the sides by the least commeon denominator, 4.
1 19

4(3.#— ST ?] = 2(0)

122-2x-19 = 0

The solutions of a quadratic equation of the form ax® +bx +c =0 are

—b+ o} -4
.= ac
2ex
Substitute 12 fora, =2 for &, and =19 for ¢ in the formula

—(-2) (20 - 4(12)(-19)

- 2(12)

,where @, &, ¢ are real numbers and a = 0.




simplify.

L _ 2t fa+onz
24

_ 2+4916

=

2240229

=

_2-24228 o 2+ 24229
24 24

_1-4229 144229
12 12

229 14+ /229
and .
12 12

Therefore, the solutions are

Answer 46e.

Consider the quadratic equation.
1.1(3.4x-23)" =155
15.5

{3 4x— 23} 11 Divideby 1.1
155 : )
{3 4x-2. 3} ETH multiply numerator and denominator by 10
: . 1 155 :
Solve the above quadratic equation (3.4x—23) = 11 by taking square roots.
34x-23=1% 15
11
||]55 :
34x=23% T Add 2.3 on both sides
155 i i
34x=23%10 11 Multiply both sides by 10
23 5 155
34 17V 11
The solutions of the quadratic equation are x = % ﬁ | and
-2 2 220,

T34 17



Check:
The graph of 1.1{3.41:—2.3}1 =15.51s shown below-

2eFa
n=1l./HOEZEZ IY=0

2eF
n= = 4e7EBYL 1YV=0

From the graph x-intercepts are -0.43 and 1.78.

Answer 47e.

Write the equation 15 standard form.
Tze the perfect square trinomial to factor (2# — 1.?5)2.
19.25= —8.5(4r2 —Tr+ 30625

Uze the distributive property to remove the parentheses.
19.25 = —34/% + 59 .57 — 26.03125

subtract 19.25 from both the sides.
19.25 - 1925 = =342 + 59 57 — 26.03125 — 15.25

0 = —34+" + 59.5 — 45.28125

Divide both the sides by —1.
0 34 4 58 50 — 4528125

-1 1
0 = 340 — 595 + 4528125

The solutions of a quadratic equation of the form ax® +bx +c=0 are

—b+ 5t — 4
.- : ac
a
substitute 34 fora, —59.5 for b, 45 25125 for ¢, and » for x 1n the formula.

~{~59.5):% \/[—59_5)3 — 4(34)(4528125)
- 2(34)

,where @, b, ¢ are real numbers and @ = 0.




simplify.
595+ 43540.25— 615825
6a

595+ 2618

63

535 £iyaels

68
0E7S £ 077521

P o=

Therefore. the solutions are 0875 = 0775257 and 0875 + 0.75255.

Answer 48e.

Consider the quadratic equation.
45=15(325-s)

1 45 .
(s—3.25) :ﬁ Divide by 1.5
(s—325)" =3

solve the above quadratic equation by taking square roots.

s—325=%3

s=325+3

The solutions of the given quadratic equation are s =325+ J3= and

s=325-3=[152].

Check:

The graph of 4.5=1.5(3.25—5)’ is shown below:

ety
n=1.517949z I¥=d

From the graph, the x-intercepts are 1.52 and 4 98 .



Answer 49e.

The square root of a negative number cannot be a real number. It should be an imaginary

number. The error 15 that the walue of _/— 144 15 written az 12,

The value of /=144 15 125
substitute 127 for /- 144 and sunplify.

—6 +/-144
6

—6 £ 1

6
=1 &2

Answer 50e.
In solving the equationx” +6x+8 =2, error occurred because the quadratic formula was
used without rewriting the given equation in standard form.
Hence, the correct way solving the equation 1s
' +6x+8=2
X' +6x+6=0 Add -2 on both sides
Compare the above guadratic equation with the standard form of quadratic
equation a’ +bx+c=0 .
Then, a=Lb=6,c=6

The roots are

e —b+ b —4ac

2a
_ —6136-24
. 2
612
2
6123
T
x=-3+3

The solutions are x=—3+-u"§:== —1.268 andx=—3—mf§ =

Answer 51e.

The solutions of a quadratic equation of the form ax® +bx +c="0are

b+ JB* -4
= 4 .where a, b, ¢ are real numbers and a = 0.

2t
—b— b} — das —b + B — das
2

Add the solutions first to find the mean.
—2h

b — JhY — dae . —b+ B = dac
2o S

2t
b

ot

X




Divide the sum by 2

. . b L .
The mean of the solutions 15 — 5 which 15 the formula for the ams of symmetry.
o

Answer 52e.

Consider the following graph:

L B

From the graph of the given quadratic function, 1t 1s clear that the quadratic function has
two real zeros.
Therefore, the discriminant of its corresponding quadratic equation must be positive.

Answer 53e.

The given graph has no x-intercept Thus, there are two imaginary selutions and b — dac
1z less than 0.
Therefore, the discriminant of ax? +bx +c=01s fie gative.



Answer 54e.
Consider the graph of a quadratic function,

_}'A

v

From the graph of the quadratic function, it 1s clear that the quadratic function has only
one real zero.

Therefore, the discriminant of its corresponding quadratic function must be ize:rol

Answer 55e.

bt JB -4
In the quadratic formulax = > i
&

. the expression B — dac is called the

discriminant.
substitute 2 fora, and S for b in B2 — dae.
2% —dac =5 — 4(D(e)

Ewvaluate.

52 _4(2(c) =25 — 8

The discriminant 15 given as —23.

25— B =-23

subtract 25 from both the sides.
25— B =25 = —=23-25

—be = —43
Diwvide both the sides by =&
-8 —43
-8 -4
c =6

The correct answer 15 choice C



Answer 56e.

Consider the quadratic equation,
X —4x+e=0
By comparning the quadratic equation with the standard form of quadratic
equationax” +bx+c=0, we get
a=1lLb=—4c=c
Then, the discriminant is
D=b"—4ac
substituting the values ofa=1.b=—4,c=c, we get
D=(~4) ~4(1)(c)
=16—4c
(a)

Let us find the value of ¢ such that the quadratic equation will have two real solutions.
Assume D =0, then

16—4c =0
16 =4c Add both sides by 4c
4c <16 Write in reverse order
c<4 Divide each side by 4
ce(—x.4) Write in interval notation
Thus, the values of c1s
3= (—u::l, 4} ;
(b)
Now, find ¢ such that the given quadratic equation will have only one real solution.
D=0
= 16—4c=0
= 4c=16 Add both sides by 4c
= c=4 Divide each side by 4

Hence, the only real solution 1s

c= {4} )

(c)

Also find ¢ such that the given quadratic equation will have two tmaginary solutions.
D=0

= 16—4c <0

= 16 <4c Add both sides by 4c

=» 4c =16 Write in reverse order

= c =4 Divide each side by 4

=3 ce(4.m) Write in interval notation

Hence, the solution set of ¢ 13
= {4,:1‘:} .




Answer 57e.

a) The discriminant 15 greater than zero if the equation has two real solutions.
B —dac » 0
Substitute 1 for @ and 8 for & in &% — dac.
& -4(lc > 0
simplify.
64 —de = 1)

subtract 64 from both the sides.
b —de — 64 = 01— 64

—de » —64

Divide both the sides by -4
—e —6d
R R
-4 —4
c o= 16

h) The discriminant 15 zero if the equation has one real solution
B —dae = 0
Substitute 1 fora, and 8 for b in 5 — dac.
g —4(le = 0

simplify.

64 —de = 1)

Subtract 64 from both the sides.
6 —de — 64 = 0= 64

—dr = —64

Diwvide both the sides by =4
e 64
4 -4

e =16

c) The discriminant 15 less than zero if the equation has two imaginary solutions.
B —dac < 0
Substitute 1 for @ and 2 for & in &° — dac.
g -4l <0

s ity

64 —de < 0

subtract 64 from both the sides.
6 —de — 64 < 0 —64

—de < —64

Diwide both the sides by —4.
o | 64



Answer 58e.

Consider the quadratic equation,
—x" +16x4+¢c=0
By companng the quadratic equation with the standard form of quadratic
equation ax” +bx+¢=0_ we get
a=-1.b=16,c=c
Then, the discriminant is
D=b"—4ac
Insert the values ofa=—1b=16.c =c¢ . we obtain
D=16"-4(-1)(c)
=256+4¢
(a)

Let us find the value of ¢ such that the quadratic equation will have two real solutions.
Assume I =0, then

256+4c >0
== 4c > 256
= c=—64
Hence, the solution set of ¢ 13
c € |(—64.)|.
(b)
Now, find ¢ such that the given quadratic equation will have only one real solution.
D=0
256+4c=0
S 4c=-1256
= c=—64
Hence, the only solution set of c1s
c= {—64} .

(c)
Also find ¢ such that the given quadratic equation will have two imaginary solutions.

D=0
256+4¢c <0
= 4c <256
= c<—H4
= c € (—c,—64)

Hence, the solution set of ¢ 15

c €|(—00,—64)|.




Answer 59e.

a) The discriminant 15 greater than zero if the equation has two real solutions.
B —dac » 0

Substitute 3 fora, and 24 for 5 in B —dac.
24* —4(3)c » 0

simplify.
276 —1de = 0

Subtract 576 from both the sides.
576 — 120 =576 > 00— 576

-12z = =576

Diwvide both the sides by =12,

—12e -576
<
-1z -1z
e o< 48
h) The discrirminant 15 zero if the equation has one real solution
B*—dac = 0
Substitute 3 for @ and 24 for & in &% — dac.
24 —4(3)c = 0
simplity.
6 —120 =10

subtract 576 from both the sides.
576 120 - 576 = 0= 576

—12z = =576

Divide both the sides by —12.
-12e =576

-1z -1z
c = 48

c) The discrimminant 15 less than zero if the equation has two tmaginary solutions.
B —dac < 0

Substitute 1 fora, and 8 for b in B — dac.
24" - 4(3)ec < 0



simp ity
276 —120 < 0

Subtract 576 from both the sides.
576 =120 =576 <« 0 =576

—12c =« =576

Divide both the sides by =12

—12¢ 576
=
-1z -1z
c = 48

Answer 60e.

Consider the quadratic equation,
—4x* =10x+¢=0
By comparing the quadratic equation with the standard form of quadratic
equation ax” + bx+¢ =0, we get
a=—4b=—10,c=c
Then, the discriminant 1s
D=b"—4ac
Substituting the values ofa=—4,b=—-10,c =c¢ , we get
D=(-10)" —4(—4)(¢)
D=100+16¢

(a)
Let us find the value of ¢ such that the quadratic equation will have two real solutions.
Assume ) =0, then

100+16c =0
=5 16¢ >=—-100 Subtract 100 to each side
= C=— 24—5 Divide both sides by 16
25 = W .
— cE [_T . Dﬂ) Write i interval notation

Hence, the solution set of ¢ 1s

ce|| -==_m ||
4

(b)

Now, find ¢ such that the given quadratic equation will have only one real solution.
D=0

= 100+16c=0

=% 16¢c =—100 Subtract 100 to each side

= £=— 24—3 Divide both sides by 16

Hence, the only the only real solution 1s

2




(c)

Also find ¢ such that the given quadratic equation will have two imaginary solutions.

D=0
= 100+16c <0
= 16c <—100 Subtract 100 to each side
25
= €< ey Divide both sides by 16
25 L .
== cE| —o,— 2 Write 1n interval notation

Hence, the solution set of ¢ 1s

i
ce| —m,—-—||.
4

Answer 61e.

a) The dizscritninant 15 greater than zero if the equation has two real solutions.
B —dac » 0

Substitute 1 for @ and —1 for & in &° — dar.
(-1} —4{1)e = 0

smplify.

1—-4e = 0

Subtract 576 from both the sides.
1-d4e -1 >0-1

—ile B

Divide both the sides by =4

—e -1
T e
—4 —4
oo =
h) The dizcritminant 1z zero if the equation has one real solution
B —dac = 0

Substitute 1 for @ and —1 for & in 2% — dac,
(-1)" = 4{1)c = 0

simplify.
1—-4e =1

subtract 576 from both the sides.
1-4e—-1=0-1

—dr = -1

Divide both the sides by =12,

e _ -1
4 -4

1
£ = —

4



c) The discriminant 12 less than zero if the equation has two imaginary solutions.

5 —dar < 0
Substitute 1 for @ and —1 for & in ° — dar.

(-1)" - 4{1)e < 0

simplify
1-=4dc < D
Subtract 576 from both the sides.
1-de =1« 0-1
—de = =1

Diwide both the sides by -4

—de -1
T
—4 —4

1

oo —

A

Answer 62e.
Consider the quadratic equation,
13x” +4x + % =0

By comparing the quadratic equation with the standard form of quadratic
equation ax” 4+ bx+c =0, we get.

f1=13,£:r=4\,;:.'=l
2
Then, the discriminant 1s
D=b"—4ac
Inszert the values ofa=13.b=4.c = % . we get

D=4 —4{13}[%]

=16-26
=-10

Hence, the quadratic equation whose discriminant —10 1s

13x:+4x+%=ﬂ.




Answer 63e.

It 15 given that =4 and 3 are the two solutions of the equation in the form axl+bx+eo=0
The solutions can be written as

x=— and xz=3

Eewrite the equations with 0 on the right side.
x+4=0 and z-3=0

Jse the Zero product property.
x+hix-3=0

Eetmovwe the parentheses using FOIL method.
X-3x+4x-12 =0
X-x-12 =0

The equation obtained has the constant term —12. But it should be 4.

Lultiply both the sides of the equation by — %
1 1
g[f— x-12) = E[D)

xg—lx-l—-“—'l =0
3

1
3

: : ; . T 1
Therefore, the quadratic equation that has the given solutions 13 — = e gx +4 =10,

Answer 64e.

Consider the solutions of a quadratic equation,

—i and —1
3

: ) : 4
Write a quadratic equation whose roots — 3 and—1:

since the quadratic equation whose roots are p and g 1s
x —(p+q)x+pg=0

Let p:—%and g=—1

Insert the values p= —g and g =—1, we get

x° —[—%—1]1&(—%]{—1}: 0

x +E;=:-|—i =0
373
3Ix* +Tx+4=0

Hence, the required quadratic equation 1s

30 +Tx+4=0|.




Answer 65e.

The given solutions can be written as
x=-1+i and x=-1-4i

Eewrite the equations with 0 on the right side.
x+1—-i=0 and x+1+i=0

Tze the Zero product property.
x+1-Dx+1+H=0

Eemovwve the parentheses by multiplying.
P+ rxtiz+x+l+i-ix—i—-i =0
#+2x+1-i* =0

We know that the value of i¥ is —1.
Substitute the value of i in the equation and simplify.

Pt+2r+1-(-1) =0
X+2x42=10

The equation obtained has the constant term 2. It 12 given that the constant term should ke

4
Multiply both the sides of the equation by 2.

2(x*+2x +2) = 2(0)
0

2x* +4x + 4

Therefore, the quadratic equation that has the given solutions 13 2xi+dx+4=0

Answer 66e.

Consider the quadratic equation,
ac +br+c=0
Where a.b and ¢ are real constants.

Let us show there is no quadratic equation ax® +bx+c =0 such that are real numbers and
3i_—2i are solutions.

Since the sum of the roots of ax” +bx+c=0is
b

a

Now the sum of the roots of 3i.—2i1s

b : 5 . b
3i+(—2i}=—— Since sum of the roots 15 —
a a
b S ias
i=—— Simplify

a

b - .

—=—i ﬁZL This 15 a contradiction

a

Hence, there 1s no quadratic equationl ax’ +bx+e=0 such that are real numbers and
3i,—2i are solutions.




Answer 67e.

Write the left side in the form ax® + Ax.
Subtract ¢ from both the sides of ax* + dx +c =10,

axl+bx+e—c=0—¢

ax’ +hx = —¢

Divide each side by the coefficient of 2%, a.

ax’ + bx

i

2
4+ —-x
P

-

od

-
ol

wouare half the coefficient of x.
(2 -2

2a)  4a®

2

Add b—g to each side of 2° + Eix = —E.
J e c
5 LR c B
Pl —=-1+—=
a A a da

“Write the left side as a binomial squared.

[ b ]2 c | B
4+ —| = -+ =
2t a  da’
Talke the square root of each side.
[ b T e b
T+ —| = f—+—
2t a  da
2
- b _ 4 &7 = dac
2t 2et

Subtract Ei from each side and solwe for x.
a

2_
x+i—i:i1'llb 4ac_i
20 2a 2 2
JB - dac b
r=+r— - —
2o 2
—h & . Jb* — dac




Answer 68e.

Because the ball is batted, we use the model s =—16¢" +v,t + k.

To find how long do the defensive player’s teammates have to intercept the ball before i1t
hits the ground, we solve for t when h2=0.

h=-16t" +vt+hy [ Write height model]
0=-16¢"+(-50)¢+7 [Substitute —50 for v, and 7 for /, |
0=-16¢" —50¢+7 | Simplify|

—(=50)+,/(=50)" —4(-16)(7
t= { } J{ :} ( }( } [Quadrat:ic fmmula]

2(-16)

50+ /2948 .
des=n= [Simplify]
ta—326 or t=x0134 [Usa a cal-:tﬂatnr]

We reject the solution —3.26 because the ball’s time cannot be negative.
Hence, the defensive player's teammates have to intercept the ball before it hits the
ground for about

0.134 seconds|

Answer 69e.

The number &' 15 given in thousands. Substitute 50,000 for 510 the given model.
50,000 = 858¢2 + 1412 + 4982

subtract 50,000 from both the sides.
50,000 — 50,000 = 8582 + 1412¢ + 4982 — 50,000

0 = 858:%+ 1412z — 45,018

—b £ B -4
ik to find the value of £.

Tze the quadratic formula, ¢ = 5
@

—b+ B - dac
Dex
~1412 + J[Mlzf — 4(858)(—45018)
2(858)
—1412 + ,{1,993,744 + 154,501,776
1716

1412 £ 156,495,520

1716




Tze a calculator to evaluate.
fmoboand £ -8
since § represents the number of years since 1990, 1t cannot be negative.

Add 6 to 1990 to find the number of subscribers that reached 50 million
1990+ 6= 1994

Therefore. the number of subscribers reached 50 million 1n 1956,

Answer 70e.

Consider the diagram,

h
& -
20 feet K F

-

d

-,

From the diagram, we observe that a stunt motorcyclist makes a jump from one ramp
20 feet off the ground to other ramp 20 feet off the ground.
The jumps between the ramps can be modeled by

y=- 1 x]+lx+2ﬂ
640 4

Where xthe honizontal 1s distance (in feet) and y 1s the height above the ground (in
feet).

(a)
The motorcycle’s height » when it lands on the ramp 15 20 feet which are same as the

height of the ramp.
Hence,

r=[20 feet].



(b)

To find the distance between the ramps d .

Let us solve y=20

y=20
_ oy teir0-20 Substitute y =20
640 4
1 1 o 4
—_— == Cancel out the similar values
640 4
x* =160x Simplify
x(x—16)=0 Factor out
=0 —-16=0
* orx Set the factors equals to zero
x=16
Hence,
d =160 feet|.
(c)

Let us rewrite the function y=— E‘:-'D x + ali x+20 in vertex form.

yzzﬂ—i(xl—lﬂ}x]

640
2 1
¥ Y LT [T B R PR
640 2 640 2
1 2
=30- —80
y=30-545(x—50)
1 2
=———|x—80) +30
7 64[1( )
Thus, the horizontal distance where the motorcycle has reached maximum height 1s
h=|80 feet|.

(d)
From the equation y = —635&—8{!}1 +30, we get

The maximum height & above the ground 1s
k=30 feet|.
Answer 71e.

substitute 10 for 5 in the given model
10 =—0.000013E8% + 0.042E — 21



subtract 10 from both the sides.
10-10 = —0.0000138% + 00428 — 21— 10

0 = —0.0000135°% + 0.0425 - 31

b+ JBE =
Jze the quadratic formula, & = b3 ; Aac to find the value of &
@
—b ¥ — dac
2ot
0042 + J(D.ME)E -4 [—D.DUDDIB) [—31)
2(—0.000013)

—0.042 + JD.DDI?M - 0.001612
—0.000026

—0.042 £ 0.000152

—0.000026

TTze a calculator to evaluate.

o 1141 or B = 2090

Theretfore, the expected elevation 15 about 1141 meters or about 2090 meters.

Answer 72e.

Consider the diagram,

w || Athletic section ||w picnic section W




(a)
From the diagram, there 1s 900 feet of fencing available.
Thus, the total area 15 900feet

Now,

I+I+1+1+w+w+w=000 Add the total area
4] + 3w =900 Simplify
%E +w=1300 Divide each side by 3

W= 3{]{]—%_ Subtract each side by g
Hence,
w=|300- £ )
3
(b)

The area of each section 1s 12, 000 square feet.
since the area of a rectangle 1s

A=lw
Now,
w=12000
4 , 4
i 3'[!'[!—5:' =12000 Substitute w=300——
- ; I* +300] =12000 Multiply
41* —900I +36000 =0 Sumphify
I —22514+9000=0 Divide each side by 4

On comparing the quadratic equation [ —2251 +9000 = O witheax” + bx +¢=0_ we get
a=1b=-225, and ¢ =2000

Using the quadratic formula,

_ —btb —4ac

B 2a

substitute the values in quadratic formula, we get

_ 225414625
2

22541565
- 2

X

i

i



Thus, the possible dimensions are
 225+15.65

wzmﬂ_g[ﬂﬂiiq@}

When [

=3uu—2[?5+5\f’5)

—150-10+/65
similarly:
225-15./65
T"‘r_ _the

w=150+10+/65
Hence, the required dimensions are

n

When /=

Since w=300-—

S

41

|_|-.'l|

(2 25HISVES s 10ES and E=w,w=liﬂ+lﬂﬁ.

Answer 73e.

a. Substitute O for # 1n x = 20¢ and zolwve for x.
x = EU[U)
=0

substitute 0 for ¢ iny=—1652
y = —16(0) + 21(0) + 6
= 6

+ 21 + 6 and solve for y.

When £ =0, the point (x, ) 15 at {0, &),

similarly, we can find (x, ¥) for the remaining given values of £

Oroanize the results 1n a table.

t x = 20¢ y = =162+ 21t + 6 (x, ¥)
0 20{0) =0 ~16(0)" + 21{0) + 6 = 6 (0, 6)
0.25 | 20(0.25) =5 | -16{0.25)" + 21{0.25) + 6 = 10.25 | (5, 10.25)
05 | 20(05) =10 | -16{0.5) +21(05) +6=125 | (10,12.5)
0.75 | 20(0.75) = 51 | -16(0.75)" + 21(0.75) + 6 = 1275 | (51, 12.75)
1 20{1) = 20 —16(1) + 21{1) + 6 = 11 (20, 11)




b.  Plotthe points (0, 6), (5, 10.25), (10, 12.5), (51, 12.75), and (20, 1D on a

coordinate plane.

¥
F
20
16
- o (15, 12.75)
12 (10, 12.5)
- ® 20, 11)
(5, 10.25)
8
L J
(0, &)
4
i X

Join the points with a smooth curve.
¥

A
20

16

12

c. Fromm the table obtained in part (a), the y-walue 15 1273 ft when the value of x 15

15 It should be 10 f to make a free throw.

mince the height of the ball 15 above the backboard, the player does not malke the

free throw.

Answer 74e.

The height 4 (1n feet) of a nder on the Big Shot can be modeled by

h=-16t" +v,t +921

where ¢ 1s the elapsed time (1n seconds) after launch and v; 1s the mitial vertical velocity

{1n feet per second).



a

We have to find v, using the fact that the maximum value of k15 921+160=1081 feet .

We are going to try rewriting the model of the height & =—16¢ +v,t +921 as a vertex
form so that we use the fact that the maximum value of & 15 921+ 160 =1081 feet .
h=-16t" +v;t +921 [The given model]

h=—-16( —v,t +10)+1081 [Adjust the right side]
For making a quadratic equatinﬂ:|

we must substitute for v,

e —1:5(11:2 —Eq'ﬁr+lﬂ}+lﬂgl [

h:—lﬁ(z—dﬁf +1081 [ Vertex form for the height]

2
The vertex form & =—16(t—+10) +1081 for the height shows that the maximum height

ofhis 921+160=1081 feet .
Hence, the mitial vertical velocity. v, . 1s

2J10 feet per second or about 6.325 feet per second| .

b.
We substitute 2 seconds for v, in the model h=—16¢" +vt +921 .
h=-16t" +v;t+921 [The given model]
h=-16¢"+2¢+921 [Substitute 2 for v, |
i Ty
h=-16 7 - 1o L) [+ 1257 [Adjust the right side]
8 \16) ] 16
i T
2 1, (1 e
ha-16| ' ——t+| — | |+921.0625 [Simplify]
8 \16)
s 1 1
h=-16 E_E) +921.0625 [ Vertex form for the height|
LS

2
The vertex form hz—lﬁ[f—%) +921.0625 for the height shows that the maximum

height of his 921.0625 feet which as we did in the part (a).



Answer 75e.

Find the ratio of the vertical change to the horizontal change to get the slope.
Fa— N

Ay = A

substitute (2, =7 for (21,000, and (4, 9) for (x2, v2) and evaluate.

9 - (7)

e

847

Moo=

mo=

The slope of the line that passes through (2, =7 and (4, 2 15 8.

The slope of the given line 15 positive.
Therefore, the line passing through the given points rises from left to right.

Answer 76e.
Consider the points,
(—8.3)and (4.-5)
Let us find the slope of the line passing through the points.
Since the slope line joining the two points (x;.); ) and (x,.); ) is given by
¥~ 0

=

Insert the points, we get
The slope of the line 1s
—5-3

<0
Therefore, the line passing through the given two points fallsl



Answer 77e.

Find the ratio of the wertical change to the horizontal change to get the slope.
= Fa— N
iy T A

substitute (=3, =2 for (x, ), and (6, =27 for (x2, »9) and evaluate.
-2-(-2)

6 —(-3)

-2+ 2

6+ 3

o=

4
9

=10
The slope ofthe line that passes through (=3, =23 and (6, —2) 15 0.

The slope ofthe given line 13 0.
Therefore, the line passing through the given points 15 horizontal.

Answer 78e.

Consider the points,
3 9 ama|l2
4 2°4
. . . : 3 15
Find the slope of the line passing through the points H,E and | —,—

1 35)

3
Here, ('r1=}jl}:(1=2] and (1'2:}’2}:[5:1

Then, slope
m_.}’:_.l‘]
X TX
5
= _ (3 15
m=——  Substitute the points | =.2 | and | ==
1_3 4 24
2 4
_3
__1
_l
4
=3 Cancel out comimon terms
=0

Therefore the line passing through the given two points rises.



Answer 79e.

Find the ratio of wertical change to horizontal change to get the slope.

o= 22 2
iy T Ah
substitute (=1, 00 for (x1, ), and (=1, 90 for (x2, ¥2) and evaluate.
_ S0
. o= 10
-1+
5
)
= undefined

The slope ofthe line that passes through (=1, 0 and (=1, 27 15 undefined

The slope of the given line 13 undefined.
Therefore, the line passing through the given points 15 vertical

Answer 80e.

Consider the points,

5
1}? . 452
33 3

Find the slope of the line passing through the points (%g] and(#,%) .
1 7 2
Here, )=l —=.—|and (x;,3, )=| 4.—
Fe. ) (3 3] (%2-2) [ EJ
Then, slope
=22 N
o B
2 7
m=u Substitute the points E 2| and lg
1 4 24
4—
3
5
-3 Simplify
11
3
5
1
<0

Therefore, the line passing through the given two points falls.

Answer 8le.

STEFP Graph the boundary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with =
sigh. Then, we get an equation of the form y =10



Graph vy =10 on a coordinate plane. Since = 15 the iequality sign used,
draw a solid line.

A,
12 t
v=10

STEP 2 Test a point.

Let us take a test point (0, 0) which does not lie on the boundary line.
substitute O for v, Checke if the test point satisfies the given tnequality.

0=10 TREUE

The test point 15 a selution. Shade the half-plane that containg the point
(0, 0.




Answer 82e.

Consider the inequality,
Bx—4y<-16

sketch the graph of the inequality,

8x—4y<-16

Draw a boundary line 8x—4y=-16

sketch boundary line as dashed line, because the symbol 15 <

the point (0.0) is not solution of the inequality.
Therefore, expect that point the shaded region represent the graph of the inequality,

Bx—4y<-16
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Answer 83e.
STEP §

raph the boundary line of the inequality.

¥

In order to obtain the boundary line, replace the inequality sign with

: 1
“="Then, we get an equation of the form EI + 3y = .



cubstitute 0 for v 1 above equation and solve for x.

1
—x+ 30 =8
Lx+3(0)
—x =6
2
xr =12

The x-intercept 15 12, A point that can be plotted on the graph 1s (12, 0).

Iext, replace x with —2 and solve for v

15[—2)4-3}?:8
“1+3y = 8
Ay = 8

y =3

since the y-intercept 15 3, another point that can be plotted on the graph 1s
(=2, 3).

We can find a third pownt by replacing x with 4.

%(4)4—3}?: :
24 By =8
iy = 6

y =2

Plot (=2, %, (12, 03, and (4, 2) on the graph and draw a line passing
through thern. Since = 15 the inequality sign used, draw a dashed line.



STEP 2 Test a point.
Let us take a test point which does not lie on the boundary line, say, (0, 0).
substitute O for v, and 0 for x. Check 1f the test point satisfies the given
inequality.
%{0) +3(0) » 8
0 =8 FALSE

The test point 15 not a selutton to the mmequality. Shade the half-plane that
does not contain the point (0, 0.

Answer 84e.
Consider the inequality,
4
2——x-T
Y=
sketch the graph of the inequality,

4
>——x—7T
* 9

Draw the boundary line y=-— g x—7T as asolid line,

Because, the inequality has symbol =



In the graph the shaded region with the boundary line represents the graph of the
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Answer 85e.

STEFP 1 The intercept form of a quadratic function 1s y =a(x —pi(x —g), where p

. + g . .
atid ¢ are the x-intercepts and x = P79 i the axis of syminetry.

In order to graph the given function, first we have to identify the
x-intercepts.

On comparing the given equation with the intercept form, we find that
a=3p=-1,and g =—2 Thus, the x-intercepts occur at (=1, 07 and
(—2, 0. Since @ = 0, the parabola opens up.



STEP 2

STEP 3

Then, find the coordinates of the vertex Substitute for p and ¢ 1n

+
x = Frd and evaluate.

. 3 : : :
substitute —— for x 10 the given function and evaluate v,

22

Thus, the vertex 13 (— i - EJ .
2 4

MNow, plot the vertex and the points where the x-intercepts occur on a
coordinate plane.

]
I |
3
2
1
—u * -
3 (-2,0) 7 N g
*  vertex 4
13 | 3 )
2% 4}

g™

.2,'



. a3 .
Draw the axzis of symmetry x = — = oft the same coordinate plane.

Ei.}l
axis of
symmetry 5
3
X = ==
2 d
3
2
1
B RS 410 >
T vertex 1
[...3 31
27 4} _21

Draw a parabola through the points plotted.

axis ol
symmetry

Y

‘:':.E {—12, {b}}\"-/}{—l L) HES
uriu

v=3{x+1)(x+ 3)
E 'y

Answer 86e.

Consider the equation,

= —E(I—E)(I—l)



Sketch the graph of the following equation.
_].r=—2(x—3)(]:—l)

STEP 1:

The equation of the form
y=a(x—p)(x—gq)

Identify the x—intercepts.

Because p=3andg=1.the x—intercepts occur at the points (3,0) and (L0)

STEP 2:

Find the coordinates of the vertex.

+
Izu
2

=E Substitute the values of p, g

2

|

=2

y=-2(x-3)(x-1)

¥=-2(2-3)(2-1) Substitute the value of x
= -2(-1)1

—2

Therefore, the vertex is |(2.2)



STEP 3:

Oraw a parabola through the vertex and the points where the x— intercepts occur.

4y

(]
[ ]
| ]

Answer 87e.

substitute O for £ in the given model and simplify.
@ = 2000 — 25[][[])

= 2000 -0
= 2000

The height of the hang glider prior to the descent 15 2000 feet.

substitute O for a in the given model and solwe for £

0 = 2000 - 250¢
—2000 = — 250¢
b=

The hang glider takes & minutes to reach the ground.



