LEARNTNG ACTIVITIES PACKAGE
QUADRATIC EQUATIONS

OBJECTIVES
I, Definer 2 quadratic'cquation

II, 3¢ able to write
A, An exanmple of a quadratic equation
B, The guadratic formula
C, The discriminent of the quadratic formula

, III. Given a quadretic equation .
' A, Write the cquetion in stendard form
3, Solve the equation by
: 1, Factoring (when factors are obvious)
& 2, Completing the square .
3., Using the quadratic formula
IV. Use the discriminant of the quadratic forrmula to determine whethexr a
given quadratic equation has ,
4. Two unoqual, real roots

B, Two cqual, rcal roots
C. Two complex roots

¥, Derive the quedratic formula by using the completing the square nethed .

on the genernl quadratic equation
VI, Given 2 gquadrztlc equation determine
. 4 Tne sun of its roots
“ 3, The product of its roots
5 ViIVGE

auadratic equation which has those roots.,

ver the sum ond the product of the rcois of & auadratic equction, write
n ,

EAUEION L TEE GUADRATIC EOUATION

o~

for a, b, and ¢ real numbers, and a % 0,

o s . " X 2 5o
ition: A quodrctic equation is an equation of the forms ox~ + £X + ¢ =0,

u

the respective values of a, b, and c

EXTRCISZ 1 For each of the followings (a) Determine whether or ot the equation
is quadratic; (b) If the equation is quadratic, dcterminc the

1. 3%+ bx - 5= 0 2. bx* - 5= 0 3e 5k + 35 =9
by (x+ 1)(x=3) =0 5. x(x+3) =0 6. x% = 7x - 10
7o2- X2 - 3 B x(x-D)(x+2) =0 9 (x+1)(x-1)=x>
10, (x+ N(x - 1) = 2 11, 2x(x + 7) = 6 12, bx7 410 =52 -1

13, 2x(x + 3) = 2x° W, (x+2)(x-2)=0 15 x(x+1)=2x-35



SECTION 2 SOLUTION OF QUADRATIC EQUATIONS BY FACTORING e

To solve o quadtatic equation by faetorlngi
1. Put the equation in the standard formi ax2 + bx+ce=0
2, Factor the non-zero side of the equation,
3, Set cach factor equal to zero, Noto if ab= O then o = 0 or b = 0,
L, Solve each of the rcsultlng cquatizns f&r the variable, |
5, Check the roots in the given equation,

Examplos: 1. x2 - 2x = 15 2, x°= 9
x2 -2x -15=0 X2 -9 =0
(x - 5)(x+3)=0 (x+3)(x~-3)=0
x -5 ='b orx+ 3=0 x+3=0 orx=-3=20
X= 50rx= =3 x= =3 orx=3
Both roots check, Both answers check,
The solution sct ist ?-3,5‘ The solutlon set isxi:~3,3§

FEXERCISE 2 Solve each of the following quadratic equations by factoring:

1, x% = 52+ b =0 2. x% 4+ 10 = 7x 3. %% -x~-56=0
TE:?9X - 10 = ZX? 5 2x2 + x = 15 6, 1 = %xz + 1
c .

7, 28x% = 15 8. 9x - 10 = 2x° S 2 . o 2 210
10, 2% + x = x> + 6 11, 4(25 - x2)= 5x° 12, 3x + 10 = <% + 4x + 4

o B ' LN g : S -
13, %= = 1 Uy %2 - 2x = 24 35, %A o R i
15, 2x + b= x7 - x 17, 2x" ~9x = 5 18, 25x~ = 20x - 4

SZCTION 3 SOLUTION OF CUADRATIC EQUATIONS BY COMPLETIIG THT SQUARE

Some quedratic equations are difficult to factor., If such is the cosc, the abeve
nethod iz not halpful, Thc methed discussed ia this section can ve applicd i any |

cuadratic equation. In addition to being uscful in this scetion of tac L.LWJF,,

The ranezement suggests that you become an expert at complcting the square,

For examplci solve for xi 3x2 -2x-2=0

THE FACTORS OF 3x2 - 2x - 2 ARE JUST NOT OBVIOUS,



v B =
- To solves 3x2 - 2x - 2 =0, by the method of completing the squ'a.rcx

1. Isolate the 'x' termss : ' 3x2 -2x =2
— » 2 L 2 2
2. Divide by the coefficient of:x™1 X - -3- X = 3-
y 3. Add (% the coefficient of the 'x' -
term)z to both Sidesa x2 - g'x + L Z_+.l
\ : 39 39
L. The left hand of the equation is : 1.2
: a perfect square: (x - 2)° = g
5. Take the square root of both sides: X - %] o —Z—I3
N S ‘ ‘ ‘~ LA
6. Simplify: e V7
) 3 il
7. Solve for xa X = % i\g_

/ B¢ Writc in a sinple form: x = 1 id?

~ EXERCISE 'g\ Follow the above pattern religiously and sclve czach of the following
quadratic cquations by using the completing tae square method:

l.x2+2x=4 2.x2+4)é=21 ' 3.x2—6x=16
by x° = 8x + 12 =0 5, x° + 2% = U8 6, 2x° = 10x = 1
7o 3x% - 3x =1 8, % = 2%~ 5= D 9, x° # bx = 12
10, 2x° - 3x - 2= 0 11, 10x% + x = 21 12, bx? - 11x = 3
i3. Zx? + x=5 7 W, 2x° + bx - 3=0 115, X2 = I - &x

THIS IS ABOVE AND 3EYOND TEE CALL OF DUTY: ax‘z + bx+c=0
If you can solve the above general quyaidratic equation for x ,v Jou are well on

your way to becomming a mathematician}
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SECTION &4 ~ SOLUTION OF QUADRATIC EQUATIONS RY THE QUADRATIC FORMULA -
The general quadratic equation isy ax2 +bx +c=Q

/
Below is the solution of the general quadratic equation by the methog of comple‘éing
the square, Follow it carefullv, Ask about any step that vou do not understand,

Be able to do this on yoﬁr own{ Deriving the quadratie formulz is an objective
of this L,4.P,

ax2+bx+c-0 : ~

ax2+ bx = ~C

b
15 1 b+ oo
THIS IS THE x = —b* Jo© - lac

QUADRATIC FORMULA

The quedratic formuls is a great tool for sclving quadratic equations,
Hemorize the formula, Study -the examples below to see how 1t can je used:

Examples:
1. Sclve for xi 3x2-2.x=-5 } 2. Solve for 3 2x2-6x+3=0
Put in standard formx - = OF J36 - 4(2)(3)
3%° - 2x = 5 b
a=3; b=-2; c¢c= -5 o 6 ®438 Sigh
Hencei g
x = 224 - 5(3)(-5) . c=6%y12 _6+2{3 ﬂ
6 L L
x._..Zt\@ | | X°BZE

343

The solution set is, % g, -15 The solution set 18‘%“2‘“‘}




- S« Solve for X1 x2 +U4x+5=0

J 16 - 4(1)(5)

4 +
X = —

-4 +
K B e
2

-4 =4

+
X" o=
; 2

X= =2+

The solution set isaf -2 + i}

2

b

21

i

B i
L, Solve for xi 5x° + 7x = =3

5x% + Px + 3= 0

R i\/‘f'9 - &0
10
=7 +y-11
X = =

10

The solution set 1sxz~:f%%%;£!;££

EXZRCISE 4 Solve each of the following quadratic equations by using the

' quadratic formulas
D S W 202°+ 7x+1=0 3, 3xPm 54l
be 3= 2¢% + Ux 50 2x° = 5x+1=0 6 x2+ 2x+ b= 0
Ty Fe Bem b 8. 2x% - 10x = 9 9 2x° =X+ 8 =0
10, 2x% - 2x + 3= 0 11, x° - 20x =10 =0 12, x® + 92 + 12 = 0
15, 5%+ bx + 16 = 0 b, x2 = ~6x + b 15, 3x(x = 1) = 1
SECTION 5 THE DISCRIMINANT QF THE QUADRATIC. EQUATION

From the quadratic formula, the expression: e bac i1s called the discriminant,

“2e velue of the discrininant will determine whether the roots of the given

equation are real nurbers or inaginary numbers,

Case 11 b2 -Lbac> 0 The roots are distinct a2nd real numbers,
Note, in the numerator of the quadratic
formula, once the b2 + lac is added and
once subtracted,

,Case 21 bz - bac =0 The roots are real and equal,
dote, the quadratic formila simplifies to
Case 31 b2 - L4ac ¢ 0 The roots are comples numoers, WHY?
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Every quadratic equation has two roots, The roots areg (2) two non-equal, Treal;
(b) two equal, real; or (c) two complax.

AN
~
~

EXEPCTSE 5 : el * e
A, Zctermine the nature of the roots of e quadratic equation, gi?cn the valve of '
the discrinirant,

(a) real and unequal; (b) real and cqual (¢) connlex
1, 49 2, 0 3: .26 b, -4 5. 17 6. 100 -

7. <13 8.86 9. % 10, 121 11, 33 12, -25

\\\ -

B. Determine the nature of the roots for each of the following, Do not solve the
equatioas, : .

1, x° = 7x + 10 = 0 2, 2x% - 5x = 1t | 30 X%+ 3 + 4 =0
b 32 - 7@ =-4=0 5. 9x° = Gx G 25x2 + L=
R g D 17 i e~ 8, 5% + 2 = 11x 9y %" = 3% - 5
= = -
SECTION 6 B2 SUNM 4D TR FR0TTNT OF THE ACCTS OF /. QUADRATIC PQUATION

The purpose of this section is to “nmm a quedretic equcocion hilch has specific |
glven roots, For exanrlc 3urposs the roots of = quadratic ecquation are 3 and -1,
Fird a quadratic equation which nas these roots, .

Solutiont If 3 and -1 are roots then x =35 or x = -1

If x=3 then x =3 =0
If x = -1 then x4+ 1 =0
Sot (x - 3)(x+ 1) = 0, Hencc an cquation iss x° - 2x =3 =:0

Jn _generals Givent the roots of a quadratic equation are 3 and Toe

Finds A quadratic equation which has roots r; oad Tse

Solutions If Ty and‘xz-arq roots, then x = Iy orx=r,
If x = Ty then x - r = 0
If x= Tos then x - T, = 0

So1r x - rl)(x & r2) = 0. Hence en equation witu —Ats =, and T isg

2 -
X< - (ri + rz)x t rr, =0

—  roots,

Notei The coefficient of the x term is the oppositc o7 thac sum of fac ]
The constant term is the product of the roots,

",4



L ‘ :

As Write a quadratic equation which has roots:
1. 52 2..3,7 3 -1,-3 bo =27
2 - g .\_",?
5--5,3 N 6.2;%_(5* 7.3i[7 8.3;21,
9 4+ 1\J2 10, 5+1[7 11, 0,5 ' 12, 5+ 1

. 3. Write a quadratic equation. The sum and product of the roots are respectivelys

1. 9 and &4 2, 7 and 1 3, =5 and -2 4.le.tnd;-3\
% \n.>‘~—‘ R
1 a 2 -g- o —1_.

5 -6 and 8 6, - g‘and = 7¢ = g'and 3 8¢ - £ and 25

C. Find the sum and product of the roots of the following quedratic equationss-

 Lx*-Ss+2=0 20 x° + bx+ 9= 0 30x% - 7x+8=0
-~ bexPaxeg T 50 2% = bx - 1 6u 3%+ x = -2

7 ol ex 8. 7x° - 2x = 10 9 2?4 x =5
__SECTION 7 EVALUATION

1, Review the objectives of this L,A.P, (Make sure that you con derive the
; quadratic formula,)

2, Teke the Tri2l Run

3, Take the test,

ANSWERS
\/
EXZRCISE 1 '
1, Yes; 3,4,-5 2. Yes; 4,0,-5 3. Yes; 3,5,-9 b, Yeus 1:"2)"3
5. Yes; 1,3,0 6. YeS; l,"'?,lo ] ?. YeS; l'-2'-3 8. NO

9, No 10, No - - 1l. Yes; 2,14,-5 12, Yes; 4,-5,11

13, ¥o 14, Yes; 1,0, 15, Yes; s s
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EXERCISE 2 ' - .
L{sy 2§53 3 fesd sfadl 58325 6503
2623 sdde}  9.(-5-23  10.9-3,23 n.§x 03¢
12, §-3,2 3 139+ 1§ o, &(-4,63 15,}%,@3 15.{-1,4?
T
EXERCISE 3 7

141 i\f’??l 2. $3,-73 -2,83 4, $2,63 5.0-8,6%

6.;5 s jg%

11, % = Z_} 12,‘?1

2_5,

C3+y21 Y
7y ( "‘”g—— }

li\ﬁf;g 9. 2"6!23 )
-11@1} 14.%—2§ﬁ5§ 15.3-31(1—3'2 )

10, §- %,2§_

. EXERCISE 4 s

P E: -;5‘]—2-1_ ] 2, E

afreal3l o ong “”‘18{\/5* 2

11, §20 + {19 3 12. 32::92} 13.0-2 + 213 }

PR s 2pl

9'21;?31.7} 10.}1*”’5 ‘

HA

I+ ™

W.{-3+yT53] 1552242 21

4

EXERCISE 5
1ls & 2. b 3.a 5% a 6,a 7.c¢c 2 9 & 10, ¢ 11, a 12
2y &8 2y2.. 3% ¢ a 5. a 6,& 7., 8. a 9,c
EXERCISE 6
he 1o X2 = 7x 4+ 10 = 0 2. x% - 10x + 21 = 0 30 X2+ bx+ 3 =0

by x% = 5% = 1 = 0 5, 3% - 11x + 6 = 0 5y X% = bx =1 =0

70x% - bx+2m0 8. x° + 4 = 0 9 ¥ - 08x+15=0

10, x° + 10x + 32 = 0 11, x% - 5x = 0 12, % - 10x + 26 = 0

By L B0l Gr 4 B

Uv.xz-x-—3=0

-~

2.
B x2+5x+8-=0.

.8x2+6x+3=0 8. 25x2+10x+1=0

N R e

4 Xk B D

S, 6x2+jx+.1=0

W

.‘%?.8§ 433,73 5.1 23

" T
Coe Z—j’ 1"3'}

'{c.

5" } 22—%92



s
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ALGFBRA 2° ' TRIAL RUN

Quadratic Eouations

1.) Write the general quadratic equatlion.
2. Virite the quadratic formula.
3. Write the discriminant of the quadratic formula
L. Deecribe the roots of a quadratic formula for
a., Discriminant > 0
b, Discriminant = O
c. Discriminant < O

S. Solve each of the following quadratic equations (Show your wor.k)
a. Solve by factoring b, Solve by ccmpleting the square

3x2+2x~170 x?2+lx=2=0

c. Solve by completing the square d. Solve by completing the square

v

x2-3x%=7 ‘ 2x2=8x~5

e. Solve by carnpleting the square f. Solve by using the quadratic
formula .

' 3x?+2%x+1=0 IxP4x-220 .
C. Soive by using the quadratic formulz
x®=lix+7
6. Descr_ihe the roots' of the follawing quadratic ematicns (Real, Equal, Comr )
a. 3xx+1=0 . b, x?-Tx=2
. x*+hx+h=0

&

;7. For the following determine: sum of the roois product cf the TootS

a. x2-2x+1=0

b. x%=7x+3

» C, 33(2-2)(4-1 =0

A

8. Write a quadratic equation which has roots
| a) 3and L -
’ b) -2 and 1 ’
c). \/‘-5— and - \/_5—- |

9, I'rom the general quadratic eguation use the mcthoci of completing the square
and derwive the quadratic formila..



1.

2,

€.

-

ax? +bx+c=0

-5

02
a.
L.
CI

S

c‘

(=

Ee

a.

2 57 - Gac
2a

= LAt
? real

1 equal
2| ¢emelex

-
gl,/3 B 13

2 + VIT

2 camplex
Ce

sum of the rocets
fur 0L tis CULss

e

.b.

c.
a.
b,

Co

2
7

1 egual

16

\E‘
> .:1‘
£
e

b, x=-2 2+
d, x =Ly

2
2 -y
£ {4,258

b, 2 real

product of the rocts
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