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—bEAb? - dac

A—Quadratic Formula. Use the quadratic formula x = to solve quadratic equations
2a

ax’ + bx + ¢ = 0 when the equations can’t be factored. To use the quadratic formula, the equation must be in
standard form. Although the formula says “x= ", this formula can actually be used for any quadratic equation
regardless of the variable. So, if the problem is in the variable “m”, the formula would say, “m="; if the
problem is in the variable “y”, the formula would say, “y=".

Remember to use the coefficients a, b, and c (along with the sign!) in the formula. Remember any "understood"
1 if there isn't a coefficient written. Also, remember that the equation must be equal to zero before you begin.
I also recommend that the equation have whole numbers only. If the equation has fractions or decimals,
manipulate the equation until it has whole numbers only. If the equation has fractions, multiply the entire
equation by the LCD to eliminate the denominators. If the equation has decimals, multiply by 10, 100, 1000,
etc. to remove the decimal point. Your results may be rational, irrational, or complex.

Solve. State what type of result this is: rational, irrational, or complex.

1. X+ 7x+ 1=0 2. 5Sm*+ 9m+ 2= 0

3. 4a’+ 6a-3=0 4. y -5y-2=0

5. Z2-72-3=0 6. K+ 12k-5=0

7. 3+ x+ 4= 0 8. 9h*= Oh+ 2

9. 584+ 6t= 7 10. - 7x= 9 -2x*

11. 022+ 0.5x- 1.2= 0 12. st Sgelen
2 3 £

Sometimes, you don’t know a problem is quadratic until you begin simplifying. Observe.

a. x(x+ 8)-3x+ 4)= 20
x*+ 8x -3x - 12= 20 quadratic--power of 2!
X+ 5x-12-20= 0
x>+ 5x-32=0

a= 1,b= 5, ¢c= -32; use quadratic formula! x= , irrational

=51 4153
2

13.  Solve: 5(z- 6)+ z(z+ 3)= -11
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Answer Key

1. a= 3,b=7,c=1

_ — (Dt JDE - a3 _-7E4A5-12 _ -7437

2(3) 6 6

irrational

2. a= 5b=9,c¢c= 2

L mOENO) 46N -9+ BI-40 -9
- 2(5) - 10 10

irrational

3. a=4,b=6,c= -3

~(6) £4J(6)2 —4(4)(-3) -6%+36+48 63,81 -6+2421 -3+.21
a = = = = =

2{4) 8 8 8 4

irrational

4. a=1,b= -5, ¢c= -2
- (=5) £ J(=5)% - 4(D(-2) _5%425+8 _5+433

(1) 3 3

irrational

5. a=1,b= -7, ¢c= -3
- (=T % /(=72 = 4(1)(-3) _ T+ 49+12 7461

201 2 2
irrational
6. a=1,b= 12,¢c= -5

_- (12) + 4 12)7 - 4()(-5) _-12%4144+20  -12%4164 ~12 42441 sl

(1) 7 : 2

k

irrational

7. a=3,b=1,c= 4

0RO 4@ 1imas 1247 o147
) 2(3) T R

complex
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8. a= 9,b= -9, c= -2 (youmoved 9h and 2 across = so signs changed)
h -(-9)* J{—Q}z —4{0)-2) OFB1+72 0,153 9317 I, 17
B 29) 18 18 18 6
irrational
9. a= 5,b= 6,c= -7 (youmoved 7 across = so sign changed)
Ok V67 —4(H=T) - 624364140 -6+ 4176 - 6+411  -3+24T1
- 2(5) - 10 - nw o 5
irrational
10. a= 2,b= -7, ¢c= -9 (you moved 9 and 2x* across = so signs changed)
e CDEAET? - 429 THJAG 472 7121 711
- 2(2) - 4 4 4
You cannot stop--no radicals left so you need to finish! Now separate this result into two problems:
T+11 18 9 7-11 -4
= = —_—= — or }C:—:—:—l
4 4 2 4 4
rational
Remember, if you get "normal" answers, then you could have factored instead of using the quadratic
formula. Let's see what happens when we factor this problem instead.
Original problem: ~ 2x> - 7x - 9= 0
Factor: 2x°+ 2x-9x - 9= 0
2x(x+ 1D)-9x+ 1)=0
x+ D2x-9 =0
Set to zero: x+ 1=0 or 2x-9=0
Solve: x= -1 or 2x=9
x= -1 or x=—
C 2 . .
The solution is still x = - 1 or xx= —! You get the same answers either way you work this problem. Cool!e!
11.  0.2x*+ 0.5x - 1.2= 0 original problem
2x*+ 5x - 12= 0 multiply by 10 to get whole numbers
a= 2,b=5c¢c= -12 identify a, b, and ¢
-(5)+ J{i}z -4(2)(-12) -5+4/25+96 514121 -5111
B 2(2) B 4 B 4 -4
-5+11 -5-11 6 -16 3
X= oF so X= —oF so X=—or -4
4 4 4 2

rational



12.

13.
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1 e = E x— 2 0 original problem

2 3 &

3 -4x-5=0 multiply by LCD 6 to get whole numbers

a=3,b= -4,¢c= -5 identify a, b, and ¢

Rk 42 —4BX=5 4+416160 4+.76 442,19 2449
- 2(3) - & 6 86 3

irrational

5(z-6)+ z(z+ 3)= -11
52-30+ 22+ 3z= -11
2+ 8z-30= -11

2+ 8-30+11=0
22+ 82-19=0
a=1,b= 8 c= -19

. - @@ -4(C19) _-8x6a+76 -840 _-82 2435 _ 44 53

2(1) 2 ? P

irrational

B—Quadratic Word Problems. Some quadratic word problems use the formulas for area. To finish a word
problem when you use the quadratic formula, you will need a calculator to find the result to the square root.
Observe the example: The length of a rectangle is 1 inch more than 3 times the width. The area is 14 square
inches. Find the length and width.

x = width length (width) = area
3x + 1 = length Bx+ Hx)= 14
3x*+ x= 14
3+ x-14= 0
At this point, you can choose to see if this trinomial factors or you can immediately use the quadratic

formula to find results for x. To use the quadratic formula, a= 3, b= 1, ¢c= -14.
—(1:|i'J|:1:|2—4|:3:|(—14:| — 1414168 —1x416% —-1x13 o x = 12 14
= = = = — o = —
2(3) & ) & fi

x= 2o0r - % (which we won’t use in this word problem—why?)

x = width = 2 feet
3x+ 1= length= 3(2)+ 1= 7 feet

Set up and solve.

14.

15.

The length of a rectangle is 2 feet less than 6 times the width. The area is 48 square feet. Find the length
and width.

The length of a rectangle is 1 foot more than 3 times the width. The area is 80 square feet. Find the
length and width.
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Answer Key. I’ll show the labels, the original equation, the equation equal to zero, and the results. All solving
is left up to you!

14. x = width = 3 ft 15. x = width = 5 ft
6x - 2 = length = 16 ft 3x + 1= length = 16 ft
(6x - 2)(x) = 48 (Bx+ I)x)= 80
6x*-2x-48= 0 3x*+ x-80= 0

C—Develop the quadratic formula. Where did the quadratic formula come from? It is actually developed using
completing the square. Observe the steps. See if you can follow what occurs.
ax’+ bx+ c= 0

x>+ Ex%— L= 0

@ el

¢ O Y »?

X+ x= =2 Think: [—] [—] =—; then think (—] ==

@ i a a 2a Ae?

2 2

X2 + EX + E:l_z = i b_z

i A ¢ da
[ E:-][ E:-] c 4a B

It—||it+—|= - — — +—=
der ) a 4o 4o
2 2 _ 2 _ 2 w1

(x+i] =—_4§C +’“'1:'—2 Think: 4‘26 + bz = 4'“:& it ';mc

2 4 4 ] e da e

2 2

[x+i] s 22 Now square root both sides

2a da®

T Do, 25 2

< + i S B — dac Think: =+ b 4ac:>i b 4ac:}i b —dac

2a da® 4a° 42 2a

f,2

<+ b N A% —dac

da 2t
<= b N w,n'f:lz — 4

2 2a

f— 2 —

X = b Vb —dac The quadratic formula!
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