CHAPTER 7
Quadratic Equationsand Graphs

7.1 Solving Quadratic Equations

1)

3)

5)

7)

Linear Quadratic
2x-3=0 2x?-3=0
2x=3 2x* =3
x=3=15 x> =3

2
x==,/2

a) All steps of solving both equations are similar except the last step of
solving the quadratic.

b) With the quadratic, we must undo the square by taking the square root of
both sides of the equation as the last step.

y=2x*+5

50

I11Ie SIUPE U1 LIS yrapn 1s away's crianging, so it could not be a linear equation,
because linear equations have slopes that remain constant (they don’t change).
You'll learn more about quadratic equations in Section 7.2.

(2x- 1)* =100

2x - 1=+4/100
2x-1=+10

2x-1=10 or 2x-1=-10
2x=11or 2x=-9

— 11 —_ 9
x=%or x=-2

a) 2 ¢(x+2)? iscloseto x* +4x
b) 4 C(X+2)? =x* +4x+4
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c) x> +4x=13
x®+4x+4=13+4 c¢Léft side of equation is now a perfect square

(x+2)% =17
x+2:i\/ﬁ

X+2=A17 or x+2=-17
X=-2+17 or x=-2- 17

9) V =550cm?®, h=125cm
550cm?® =mr *(12.5cm) or 550cm® = (12.5¢ cm)r?
a) Graph Y, =550and Y, = 12.5n0 X2 and find their point of intersection:

Window: Xmin=0 Xmax=4.7 Xscl =05
Ymin=0 Ymax =600 Yscl =60

HitR2™[CALC [ (intersect). Hit[ENTER) three times.

r»3.7cm
Note: The above graphs actually intersect in two places. However, for this

application, the radius of the can must be positive, not negative. (The

other solution is x»-3.7). This is why we restricted our viewing
window so that only Quadrant | would be seen.

b) 550cm?® =nr *(12.5cm)
, _ 550cm?®
rce=——""-__
12.5t cm

4 .,
r=+/—cm
T

r= ‘/4—4 cm  ¢Note we ignore the negative root (Why?)
T

11) C=2d?, (Cisingrams, dininches).
a) C =% (10)? = & (100) » 1269 of cheese.

b)  400=2d?
d? = 5 (400)

d=+ 2000
2n
1000 : : o
d= » 4/318 » 17.84in ¢Weignore the negative diameter.
T

13)
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a) y =(x- 8)(x+6)

b) The valuefor y is 0 at the x-intercepts:
0=(x- 8)(x+6)
x-8=0o0r x+6=0 ¢Zero product property
Xx=8or x=-6
The x-intercepts are (8,0) and (*6,0).

C) The valuefor x is zero at the y-intercept:
y=(0-8)(0+6) =(-8)(6) =-48
The y-intercept is (0, 48)

15) Let x=theperson’sage
Let y = the other age
X+y=52
X+y? =142

From the first equation, we have x =52- y. Substituting this expression for x in
the second equation gives

(52- y)+y* =142

52- y+y* =142
y?-y-90=0 ¢Obtain a quadratic equation set equal to zero
y?+9y- 10y- 90=0 ¢Split the middle term to factor (Section 6.4)

(y® +9y) + (- 10y - 90) =0 ¢Group the terms
y(y+9)+(-10)(y+9) =0 ¢Factor out the GCF of both groups

(y-10)(y+9 =0 ¢Factor out the binomial (y + 9)
(y-10)=0or(y+9 =0  ¢Zero product property
y=10o0ry=-9

y = other age = 10 (Weignorey = "9 because an age cannot be negative).

Thusx + 10 =52
eX = person’sage = 42 yrs

Skill and Review

- (-7) ,NED? - 402)

17 2(1) 2(1)
_ 7, N49-48
2 2
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12¢z- —+= 129—z+§— ¢cMultiply both sides of equation by LCD
a

4g €3
12z 9=47z+6
8z=15
z=2=1875

19) z- 3.
4

Check:
ad59 3 lé_So 1

Cso 4 3584 2

-—=—+ g ¢Write each fraction with the same denominator (LCD)
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