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Zeros of a Quadratic Function
1. Complete the Chart.

c) 3x2 —5x+2>0
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2. Determine the number of roots for the following:

a) y=6x>—3x b) y =2x* —16x+32
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The Quadratic Formula and the Discriminant

The quantity b? — 4ac is called the discriminant of the quadratic equation

ax? + bx + ¢ = 0. From it we can determine the nature of the roots of the equation.
It can also be used in establishing conditions so that the roots have desired
properties.

2 R
The equation @X~ + bx +¢ =0 has two roots if b> —4ac is QOSltlve

2
The equation @X~ +bx + ¢ =0 has one root if b —4ac is ZE€ro

The equation ax’ +bx+c=0 has no roots if b> —4ac is negative

Ex 1: Determine the nature of the roots for each of the following quadratic equations:

a) x24+4x+5=0 b)3x2—-2x—-1=0
a=l, b=t ,c=5)2 D= 4-4GE)()
D= b*- Hac >0
= lo— H (D % +wo rocts.
= -4

Ex 2:Find the value(s) of k if:

a)@x2+3x—1 =06a52distinctroo§
a-:-k) b=3,c="’

D>o
b*-dac 20

Q-4 (x)-) >0
9+4k >0

Hk >~ 1
&

a=1, b-‘-’—k) C= ay
b) X% + kx + 25 = 0 has 1 root
D=0
b*+ac =0
k>-1()(a5)=0 ., ke J-10,10}

k*-~100=0

ék-t—lb\(k*w).:o- _
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K“—100=0
K+lo\a<-‘®=o
k=-10 er k=10

) x% 4+ kx + 25 = 0 has 2 roots
2evos.
D>o L —10,10
b* dac >0 D
g%z- 100>0 K

(k= 10)(k+10) >0 P

2—k< =10 or 10K k}

£k <-10 o~ K>10f
d) kx? + 12x + k = 0 has no roots

D<O o=k, b:l?.) c=K
b*-Hac <0 2eros:!
e e
E
\HH ‘:,:}..k <0 k>*-36=D (12 +2x)(12-2K)=6
a (eto) (k-0 =0 k=6 or k=0
-3¢0 >0 K==borb 7
k=26 b :

,}FV? {K<—bor~ b < Kf

7 tk<boer k>6d
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U2D9 MCR3UI Worksheet Zeros & The Discriminant

1

2,

Determine the vertex and the direction of opening for each quadratic function. Then state the number of zeros.

a)f(x)=3x2—5 b)f(x)=—-4x2+7 c) f(x) = 5(x + 2)? d) f(x)=05(x—4)*-2
Factor each quadratic to determine the number of zeros.
a) f(x) =x*—-6x—16 b) f(x) = 2x* — 6x ¢ f(x) =4x* -1 d)f(x) =9x* +6x+1

3. Calculate the value of b? — 4ac to determine the number of zeros.
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5.
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11 & 12 extra practice
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14,
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12,

a)f(x)=2x*—6x—7 b)f(x)=3x"+2x+7 c)f(x)=x*+8x+16 d)f(x)=9x*—144x+576
Determine the number of zeros.

a)f(x)=-3(x—-2+4 b)flx)=5x-3)(x+4) of(x)=4x>—2x d)f(x)=3x>—-x+5

For each profit function, determine whether the company can break even. If the company can

break even. If the company can break even, determine in how many ways it can do s0.

a) P(x) = —2.1x% + 9.06x — 5.4 b) P(x) = —03x* +2x - 78

¢) P(x) = —2x* + 6.4x — 5.12 d)P(x) = —24x*+x-12

. For what value(s) of k will the function f(x) = 3x? — 4x + k have one x-intercept?

For what value(s) of k will the function f(x) = kx? — 4x + k have no zeros?

. For what value(s) of k will the function f(x) = 3x? + 4x + k have no zeros? one zero? two zeros?
. The graph of the function f(x) = x* — kx + k + 8 touches the x-axis at one point.

What are the possible values of k?

. Determine the nature of the roots for each equation.
a) 4x*+7x—-2=0 b) 2x* = 7x—15=0 c) 3¢ —8x+7=0
d) 7x2+10x-3=0 e) 16x> +8x+1=0 f) 12x2 - 9x+5=0
. Solve the following for x € R
a) 5x2+4x-1=0 b) 2x2 —8x+5=0 ¢) Sx(x+3)=(3x+2)(x—-1)
d) (2x+5)(x—3)=(4x+7)(3x-1) e) (x+2)(5x+1)=5x—-2(2x+ 1)(x+1)
fl Qx+7)(x+4)=(3x+5)(x-2)
Solve the following for x € R
x%+5 7 _ x+8 8 5 3 x+2 x-3
) o= bLtp=l dgnmin=an IVlFl=x-3 e V2ri-2-x=1
For what value(s) of k does each equation have two egual real roots?
a) 3x*—kx+8=0 b)5x2+8x—2k=0 ¢ kx?+9=18x d) Bk+Dx*+kx+1=0
For what value(s) of m does each equation have two distinct real roots?
a) 2 +mx+8=0 b) Smx’ +6x+2=0 ¢} 3(x*—2m)=9x d) 4x* =2mx+3=0
. Using the Discriminant, determine the following.

a) For what values of k does Skx? + 6x + 2 = 0 have 2 real roots?
b) For what values of k does 2x2 + kx + 9 = 0 have no real roots?
¢) For what values of k does 4x% — 2kx + 3 = 0 have 2 real roots?

Answers:

1. a) V(0,-5); up; 2 b) V(0, 7); down; 2 c) V(-2,0); up; 1 d) v(4, -2); up; 2

2. a)(x—8)(x+2);2 b) 2x)(x—3);2 )(x+1)(2x—1);2 d) (3x+ D% 1

3. a)D=92;2 b)D=-80;0 c)D=0;1 d)D=0;1

4. a)2 b)2 c¢)2 djo

5. a)yes, 2ways b)cannot break even c) yes, one way d) cannot break even

6. {k=1%

7. {k<=2o0r k>2}

8. Nozeros -- [k > ;] One zero -- [k = :—} Two zeros - [k < g]

9. ke{-4,8}

10. a) 2 real & distinct b) 2real & distinct ¢) no real roots d) 2 real & distinct e) one root (real & equal) f) no real roots
11. a) x€{-1,}} b) x € [“*T""”] ¢) x €{—4 + 15} d) x€(-1,-%} e xe [- j] f) x €{8 + 102 }
12. a)x €(~1,5) b) x € {@} oxeft2) dxens e xe-13)

13. a)k €{(+4V6) b) k € {2} ¢) k €{9} d) k €{6 + 2V10}

14. a) {m < -8 orm > 8} b) [m <%] 0 [m>—§] d) {m < =23 orm > 2v/3)

15. a) [k<%} b) {~6vZ < k < 62 } <) tk > 2v3 or k < —2v3})
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