¢) A quadratic function of the form y = a(x — p)* + ¢ will have no real roots if > 0 and
the vertex is above the x-axis.
Example: y =2(x —3)*+2 or 0=2x"—12x + 20

Yi=gih=-21z+2 ! \\/

n=z V=g

Section 4.4 The Quadratic Formula
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a) Forx’—7x+4=0,a=1,b=-7,and c = 4.
b* —4ac = (-7)* — 4(1)(4)

b> —4ac=49 - 16

b* —4dac =33

Since the value of the discriminant is positive, there are two distinct real roots.

The graph of the corresponding quadratic function confirms that there are two distinct
x-intercepts.
Ti=nz-7h+y

b) Fors’+3s-2=0,a=1,b=3,and ¢ =-2.

b —4ac =3* - 4(1)(-2)

b>—4ac=9+8

b’ —dac=17

Since the value of the discriminant is positive, there are two distinct real roots.

The graph of the corresponding quadratic function confirms that there are two distinct

x-intercepts.
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Yi=Hz+3n-2

n=n VY=-&

¢) For ¥ +9+6=0,a=1,b=9,and ¢ =6.

b* —4dac =9 — 4(1)(6)

b* —4ac =81 - 24

b* —4dac =57

Since the value of the discriminant is positive, there are two distinct real roots.

The graph of the corresponding quadratic function confirms that there are two distinct

x-intercepts.

T=hz+0H+h

d) Forn’—2n+1=0,a=1,b=-2,andc=1.

b* —4dac = (-2)* —4(1)(1)

b*—dac=4-4

b*—4ac=0

Since the value of the discriminant is zero, there is one distinct real root.

The graph of the corresponding quadratic function confirms that there is one x-intercept.

T=hz-gh+l

n=n V=1

e) For 7y’ +3y+2=0,a=7,b=3,and ¢ = 2.

b* —4dac=3*—4(7)(2)

b’ —4dac=9-56

b* —dac =47

Since the value of the discriminant is negative, there are no real roots.

The graph of the corresponding quadratic function confirms that there are no x-intercepts.
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Yi=rniz+n+e

n=n V=E

f) For4/+12t+9=0,a=4,b=12,and ¢ =9.

b* —4dac =127 — 4(4)(9)

b* —4ac = 144 — 144

b —4ac=0

Since the value of the discriminant is zero, there is one distinct real root.

The graph of the corresponding quadratic function confirms that there is one x-intercept.

Y=Yz +1zi+

n=n ¥=0
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a) For flx)=x"-2x—14,a=1,b=-2,and c =-14.

b* —4ac = (-2)* — 4(1)(~14)

b’ —4dac=4+56

b* —4ac = 60

Since the value of the discriminant is positive, the function has two zeros.

b) For g(x) =-3x"+0.06x + 4, a=-3, b=0.06, and ¢ = 4.

b — 4ac = 0.06" — 4(-3)(4)

b* —4ac = 0.0036 + 48

b* — 4ac = 48.0036

Since the value of the discriminant is positive, the function has two zeros.

c) Forﬂx)=ix2—3x+9,a= b=-3,and c=09.

1
4 2
b* —4ac = (-3)* - 4(3 9)

b*—4ac=9-9
b* —4ac=0
Since the value of the discriminant is zero, the function has one zero.
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d) Forfiv)=—*+2v—1,a=-1,b=2,and c=—1.

b —4ac=2>—4(-1)(-1)

b —dac=4—-4

b* —4ac=0

Since the value of the discriminant is zero, the function has one zero.

1, 5 1 5
e) Forfix)y=—x"-x+—=,a=—,b=-1,andc= —.
) S 2 2 2 2
b*—4dac= (-1 -4 e
2 )\ 2
b —4ac=1-20
b* —4ac=-19

Since the value of the discriminant is negative, the function has no zeros.

f) Forg(y)=—6)"+5y—1,a=—-6,b=5,and ¢ =—1.
b* —4dac =5 — 4(-6)(-1)

b* —4ac =25 24

b’ —4dac=1

Since the value of the discriminant is positive, the function has two zeros.

Section 4.4  Page 254 Question 3

a) For 7x*+24x+9=0,a=7,b=24,and ¢ = 9.

o —b+~b* —4dac

2a
—24+.,/24% — 4(7)(9)
X =
2(7)
o —24+4/324
14
—24+18
x:
14
24 +18 -24-18
= or X =
14 14
_-6 _ 42
14 14
3 x=-3
X=——

The roots are —% and 3.
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