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PART E

1. State the value of the discriminant for each of the following equations.

a. xz-4x-fl:0 b. xzlx-2:0

d. x2-l 4x*4:0 e. xz -10:0
g. 3xz + 6x + 3:0 h. l-x-Zxz:0 i. 4x2+3x-2:0

2, For each of the graphs below, state whether the discriminant of the corresponding

quadratic equation is greater than 0, equal to 0, or less than 0.

PART ffi

3. Determine the nature of the roots for each of the following quadratic equations.

b. x2-t4x* 5:0
d. 4xz - 4x + 1 :0

f. zf + 2:0
h. 4-5x:xz

i. x2-t/8x*2:O
L Y2x: - 2x - v2:0

c. x2-5x:0

f. 2x2 - x - 3:0

b.

a. xz -8x*12:0
c. x2- 10x*5:0

e. l-2x-3xz:0

g. 3xz - 4x: 0

l- 5-x':+x

k. 2-2x-0.25x2:0

3.3 Classifying the Roots of Quadratic Equations
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5.

6.

7.

Determine the value(s) of k that will give the indicated type of roots.

a. x2 - 6x + k:0; equal roots

b. x2 + kx - 16 : 0: real distinct roots

c. kxz - 2x + 1 : 0; non-real roots

d. 2xz - kx * ft : 0; equal roots

e, 2kr2 + 3x -f 2k : 0: real distinct roots

For what values of k will the graph of y : 9x2 + 3kx * t have no ;r-intercepts?

For what values of bz * 4ac wlll a quadratic equation have rational roots?

How could you use this information when factoring quadratic expressions?

What can be said about the position of the vertex of the graph of

! : ax2 -f bx -f c if bz - 4ac : 0?

PART

8. For a, b, and /r real numbers, show that the roots of (x - a)(x - b) : h2 are

always real.

9. For what values of m will # : ft huu"

a. real roots equal in magnitude but opposite in sign?

b. two real, non-equal roots?

1O. Determine k such that the equation (l * 3k)f t 3x - 4 : 0 has real distinct roots.

1'1. The graph of the quadratic function/(-r'): axz -t bx -t l passes through the

point (1, 2). For what values of a does the graph of f(x) intersect the x-axis at

two distinct points?

v..\;

.-:
-r: :.

- (: .-

f_

-{ -r; -

=

Chapter 3



!"#$%&'('!"#$%&'%()*+"),#-*%./"0$#)"1%2%34/-$#)"1%5%6711)"%8' '''''''''''''''''''''''''''''''''''''''' '''''''''''''')*+,-'...............'

!"#$%&'(!)*"&+,-)'.))(/012+.23%*4(5&)612#%3%)7(
(
012+.23%*(%&)612#%3%)7'*/,'01,23*40+0,5'67,/,'+7,'7087,5+'9:6,/':;'+7,'31<1:61'=*/0*>4,'05'+6:?''
39-,:*718'''$9@'('@9%A'B'C'D''''*1E''''F9@'A'G9'H'I''''
'
!1992.:(;".(7"#$%&'(2(612+.23%*(%&)612#%3:8(
• #,*//*18,'+:':>+*01'D':1'+7,'/087+'50E,':;'+7,'01,23*40+J?'
• #,E,;01,'*5'*'23*E/*+0K';31K+0:1?'
• L01E'+7,'M,/:5?'
• N<,+K7'+7,'8/*97'O5K*4,'+7,'PQ*P05':14JR?'
• N+*+,'+7,'5:43+0:1?'
'
N:4=,'+7,';:44:6018'01,23*40+0,5?'S/,5,1+',*K7'5:43+0:1''
35018'5,+'1:+*+0:1T'01+,/=*4'1:+*+0:1T'*1E'*'13U>,/'401,?'
(
<=>(?8(

! 

x 2 " 3x #10 '
'
'
'
'
'
'
'
'
'
'
'
'
'
(
(
(
(
(
(
(
<=>(@8(

! 

x 2 >16 '
'
'
(
(
(
(
(
(
(
(
(
(
(
'
(
(



(

<=>(A8(

! 

"4x 2 "8x # "5 '
'
'
'
'
'
'
'
'
'
'
'
'
'

(
( (
(
(
(

(

<=>(B8(),+,/U01,'+7,'=*43,O5R':;'<'+7*+'6044'80=,'+7,'01E0K*+,E'+J9,':;'/::+5?''

'

! 

x 2 + kx +2k = 0 ;  E05+01K+'/,*4'/::+5'
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
CD8((( %4(E"9F#)3)(GBH+)I(GJ(;."9(3K)(L)77"&(J(D".M7K))3(

( %%4(!"#$)(3K)(;"##"N%&'(%&)612#%3%)7>(O.)7)&3(:"1.(7"#13%"&(17%&'(7)3(&"323%"&(2&+(2(&19H).(#%&)>(!M)3*K(3K)((
( ((((2FF."F.%23)(612+.23%*(;1&*3%"&I(27(+)9"&73.23)+(%&(3K)(&"3)7>(

' ' B?''

! 

x 2 " 4 > 0 ' ' ' @?''

! 

x 2 "6x <16 ' ' ' ' $?''

! 

x 2 "6x # 0(
(
( %%%4(!"#$)(3K)(;"##"N%&'(%&)612#%3%)7>(O.)7)&3(:"1.(7"#13%"&(17%&'(%&3).$2#(&"323%"&(2&+(2(&19H).(#%&)>(!M)3*K((
( ((((((3K)(2FF."F.%23)(612+.23%*(;1&*3%"&I(27(+)9"&73.23)+(%&(3K)(&"3)7> 
' ' F?''

! 

2x 2 +5x " #2 ' ' G?''

! 
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! 
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!
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{x x " R, x < #2, x > 2} ' @?''

! 
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* '



!"#$%&'('!"#$%&'%()*+"),#-*%./"0$#)"1%2%34/-$#)"1%5%6711)"%8' '''''''''''''''''''''''''''''''''''''''' '''''''''''')*+,-'...............'

!"#$%&'(!)*+,-*(".(/012+%"&*(
34(5%&,267812962+%:(!)*+,-*(

/0*12345'*'6+0*352+'734,'*48'*'1*0*9:7*':4'+2,'6*;,'6,+':<'*=,6'>3,786'+20,,'1:66397,'6?,4*03:6-'

@A'B2,',CD*+3:46'E377'34+,06,?+'34'+;"(
#":2+%"&*9%:;)%<#1$#"0$%=7-*%1)*/$#)"19'
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y = "x 2 "6x " 7
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y = x "2( )2 " 3
y "1= "4x
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(

(

(
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y = x 2 " 2x + 1
3 = x " y
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x 2 + y 2 = 25
4y = 3x
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! 

y = 2x 2 "2x + 3
y = x 2 +5x " 7

!

!

"#$%&#'()!!

:"##"#$%&!'(&!)#$$#*+,-!./.'&0.!#)!&123'+#,.!2;<'9(23=2;;*!3,5!+$$2.'63'&!'(&!6&.2$'.!<(2>&3=2;;*4!7#2,5!.#$2'+#,.!'#!8!
5&9+03$!:$39&;!*(&6&!,&9&..36/4!<#$$#*!&=30:$&!8!)6#0!'(&!,#'&4!

1. y = x2 
        y = 2x +3 

2. y = x2 + 3 
        x – 2y = 2 
!

3. y = x2 – 4x + 3 
        y = –1   
!

4. y = 3x – 1 
        y = –x2  + 4x + 1 

5. y = 

! 

1
2

x + 2 

         y = x2+ 2x!

6. y + 1 = x 
        y = –x2  + 2x + 5 

!"!!!?3%&-1%#+-;@34<#-(#<(2>&34<;!5&'&60+,&!'(&!,3'26&!#)!'(&!.#$2'+#,.!)#6!'(&!)#$$#*+,-!./.'&0.!#)!&123'+#,.!3,5!-+%&!3!!
!!!!!!<'-,'%(3=!+,'&6:6&'3'+#,4!<#$$#*!&=30:$&!>!)6#0!'(&!,#'&4!!!!

    7.   y = 3x2 + 2x + 5 
          y = !x ! 2!

 8.    y = !2x2
 + 2x + 7 

        y = x + 3!
9.!!!

 
*+,&%',)!
84!?@;!AB;!?C8;!8B! ! >4!,#!6&3$!.#$2'+#,.! @4!?>;!C8B!! ! D4!?>;!EB;!?C8;!CDB! ! E4!?C>4D;!84FB;!?G4A;!D4AB!

F4!?@;!>B;!?C>;!C@B!! H4!!,#!6&3$!.#$2'+#,.I!'(&!$+,&!*+$$!,&%&6!+,'&6.&9'!'(&!:363J#$3!! K4!'*#!5+.'+,9'!6&3$!.#$2'+#,.I!'(&!$+,&!

+,'&6.&9'.!'(&!:363J#$3!3'!'*#!5+.'+,9'!:#+,'.! A4!!'*#!+5&,'+93$!6&3$!.#$2'+#,.I!'(&!'*#!:363J#$3.!+,'&6.&9'!3'!#,&!:#+,'!

! ! !
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y = 2x 2 "12x + 16
y = "x 2 + 6x "11
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