
b] Justify the steps i'vhich enable
r?ra/x' - )X: J
- 1 - -_n<+lX--)r-J--

++(2x+1)ix-3) :0
+2x*1:0orx-3
<+ x:-]or

2

Thus. s :l-1.3I .' t2 )

vou to solve the quadratic equation 2x: * 5x : 3.

Subtract 3 from each side.

Fqctor the non-zero side.

-0
:3

Apply the zerct product principle"

Solue each 1st degree equation.

Establish the solution set.

SOTUING OUADRATIC EOUATIONS BY FACTORING

We call a 3L'iujrrl ,i,:it'-,,r,rr ii!!tiL.irt Or elLrirrlr'rl r ,.'rlr:rli,':t in the vafiable x any eqLlatiOn that
can be \vritten in the form: Ax? -L bx * c : 0, a * (J.

Ex.:Zxz *7x* 3:0 \a:2;b:7; c:3)
r?-n5x-*)tr:u
x2-4:A

are quadrattc equattons.

* The zero product principle makes it possible to solve quadratic equations by factoring.

1. Write the equation
axz+bx+c:A.

the general form:

Z. Factor the non-zero side.

l. Apply the zero product principle.

4. Solve each 1st degree equation.

5. Write the solution set.

la:3;b : -5 c: 0)

\a:I',b:0;c:-4lr

Ex.: Solve: x{5 - x\:6
<+ x2-5x*6:0
e {x-Z\lx-3):0

x-7:0orx-3:0
x:2 orx:3

ffi* Solve the follou,in

;i} xz - 10x: 0

rrl{; Jx-: lx

{}: 2x2 * 50:0 s = {-5, 5l

ffi* Soiu" the following equations by factoring.

*3 x2-2x-15: 0 s=f5,-3/

g equations by factorirrg.
s = (o, 10]

" 
= 

{o'31

*: zxz +5x: o -j:E 
ur-=- 

-s = f-3, 3J
*} x7-9:0
l} 4x?:I '=l+,+l

, ) - S=lO,5l
fli Y' : -lY-r 

-: f s 2--
:l = l--- 

-l*] x(6-r+5) :6 | 2'st

- l0 _ t:!t, ut

- t.gl

--q s=;7j
s = l-s.elI 4'41

b: x\x-7):
4x(x - 3\

I6xz :75'ri
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;\giruvl"fv *J Form a(x- ht2 + k = o

:

J

-
-
-
-
-
a

d

4

AGuuvrrY ir-) Forml=k

*] Solve the equations

1 *l_7( S={-5,51 ) rL-- / s = {-o, J7} ? ,-l--t S=O

S:: What are the solutions to the equation x2 : k r,vhen

1. 2r6 s={_.G,fr} 2. k:0. S=lol 3. &<0. s=@

F0RM tf - k
The equation x2 : k has the solution set in R
. S: @if k<0.
. S: {0} if k:0.

{-. S : I-,"/k, t/l?J if k > O.

S* Solve the follor,ving equations referring to the preceding box.

ri xr:!)-s:ti:--31 tu) x2 : 5 s= i-6' 6] r1 ^.? t S=O] 
--a

S* Write the following equations in the form x2 : lz and then solve them.

*] x2 - 16:0 s = t-4, 4t i33 x2+9:0 s=@

*] 3x7 - 15 :0
a3 x2-2:O s = {-Jr, Jr): 11:l

s = {-5,,6)
S = f_J, 3,

*} 4x2 - 9:0

*'J Justify the steps in the solving o

di Zxz - 18:0
11 a ? -n"a: /Y' -+ \t I : {,

h}7x2- l:0

f the equation (x - 3)2 - 16 : 0.
Add 75 to each side-

S=6

(x-3\2 - 16:0
(x-3)2:iii

2(x -l 1i2 -- i8 : 0

Apply the form * - k.

x-3:-4orx-3:4
x:-\or x:7

Solue each 7st degree equation,

Estsblish the solution set.

Thus, S: {-1,7J.

Justifir the steps in the solving of the equationT(x + 1)2 - l8 : 0.
Add L8 to each side.

<+

<+

7(x*1)2:18
(x + 1i2: 9

x*i:-3or
x:-4or

Diuide each side by 2.

Apply the form * = k.

x*i:3
A,- L

Solue each lst degree equatirsn.

Establish the solution set.

Thus, S : {*4,2}.
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*) Justifli the steps enabling you to conclude that the foilor,r'ing equation has no solution.

3(x*1)2+12:0
<+ 3(x + 1)2 : -77
e {x*l\2:*4
Thus S : O.

Subtract 12 from each side.

Diuide each side by 3.

The square of a real number cannot be negatiue.

F0RM a(x- hlz + k - O

* We use the following method consisting of is*i*ti::g eh* v*ri**i* to solve such an equation.
2(x+ 1)2- t0:0

<+ 2(x- l)2:l0
<+ (* - I)2 :5

| '-v r- r:-V) or x-
<+ x:I -/5 or

- i E El
Thus, S : i_l _ \/5, I + r/5].

* Note that the equation a(x * hj2 * k :0 has no solution tf a and ft have the same sign.

./;
-/=X:l+V5

Add I0 to each side.
Divide each side by 2.
Apply the form x2 : k.
Solve each lst degree equation.
Establish the solution sm S.

N* Solve the following equations by isolating the variable.

e3 (x*3)2:f$ s={-1,7}

*3} (2x* l)2:9 g = 1_2, t]
{} (2x- 3)2* 1:0
{$} 2(x+ 1)2-8:0

s={1,21

=
=
:

;
;

=
=
=
:

=
=
a
a

=
=
=
:

=
=
:

=
=
:
1
:

=7
:
?
p

:
:
:
:

s = l-3, 1]

*} -7{x- 1)2+t8:0 s = {-2, 4l

F* Show that the equation a(x * lrl2 + fr : 0 has the solution set

*] r:{, -8,^..EIf :L>o

a(x-h)2+k=O <+ a(x-h)2=-te <+ (x-hF=-L

++'x*h= f:orx-h=.F <+ x= h-Forx=h.IJ
b] S : {/r} tf k:0.

The solutions obtoined in a) are equal to h when k = O.

c) s:@if:&<0.
a

f+ fR ruhen -L,.O. Therefore, no realsolufions exisf.

S0lUlNG THE E0UATI0N a(x - hlz + k : A

The equation a(x - h\2 + A : 0 has the solution sett - t, -tr1 .._t. S: ii'-, 
--:,h-r,f 

I tf T t 0

.S: hifk:A.

.S: C if J<0.

lilrl

lilir
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S* Solve the fbllou'ing equations using the formulas stated in the theory box on page 32.

*.} {x- 1)2+9:0 S=O fu: Zlx-3)2-0 s=f3l

*i -7\7x + )2 i32:0"=li

e) 4x2+IZx*9 :0 A=O;Tsalution

*: x7 -- 6x:0 r-::9:!::!tl':t: f i 2x)

S=O

1:0 A=-3;Osolution

rl Qx-5)2-25-0 S={0.51

" 
= l,,i,l:

*: 2{x -t 1)2 - 14 :
f] 3(x-2\2+27:

-r- -{ -
a-

s={-r-JV,-t*17)0

0

ffi- Uslng the sign of the discriminant, indicate the number of solutions to the follorving eqr.rations.

*i ?x2+3x-2:Q A=25;2.?r"1t"1" *] -7x2- 5x*3:g L=49,2salutions.:

L=64:2solutions

S3 x(x-3\:-Z A = l; 2 s<tlutions i] r -vl - 7r - I : (J A=O;Tsolution

E S" Solve the equations of the preceding exercise using the discriminant method.

" 
= ti'-'l s= -31I 2l

s=6

s={1,21 s=frl€1*1 s={0,6}

SOlUlttlG OUADRATIC E0UATIONS: THE DISCRIMINANT METH0D

The cJisryir::i:::;:;9, noted A (read delta), of the quadratic equation axz + bx I c: 0 is the reai
numbt'r:

A: b2 - 4ac

* T'he r:xi:;tr:rer.q: and r:n*"1*r:r of real

3x7-11x-4:0
A:3,b: _11, c: -4
A: b2 - 4ac
A:(-11]}2*+x3x-4
A: 169

-6-5_r-r3_ r''t- zu - 6 --3

-2 -rl-OA   I r- \/

. q:1,b:-1,C:1
e A:b7*4ac

A: (-1\2 * + x i x 1

A-- ?

Thus, S : A.

solutions depend on the sig:: of the discriminant

1 soltrtion

real solution

.. -b -JT
^t: zu

and xr:a>0

A:0 b

LA

x2-6x*9:0
a:I,b:-6,c:9
L:bz * 4ac
A:(-6)2-4x1x9
A:0

-b6.n- zu z'-J

a

a

Thtis, S : {3}

I C.:irilL. €diteur lt€t:

s = {-2, 2l
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€ S * solve the following equations using the most appropriate method.

x] zx\-x*10:0 t=l-t'il ;; f - 8x*15:0- s={3,51

-1 )tF X-:x s=10,tl *: x2 :9
*] 2x2+5x:o s={!A- 1^FJ x--6x--5

S = t_2, 1l $]3 2*'*9xf 12:0 s={2,41

g = 1_S, 3J

S={t,S}

S} Qx* l)2:9
2

i3 3{x* 1)2- t7:0 s={-r,3, i} _2(x+ 1)2+e :0 s=f-r- J3,_r +J5,

€ K" Shou, that when the solutions to the quadratic equation 
"*z + bx * c: 0 exist,

c] the sum of the solutions is equal to -4.4

-r-5 , -b*.li -2b h
2a2a2aa

€ S* Solve the following equations.

*] (2x +Uz : {x-3Y s = [-a'3

i53 the product of the solutions is equal to 9.

I % )l % )=-qo" 4a2 =4;r=;

q! x2 + 2x- I - g s: {-t- JT,-1*E}
h: (2x + 3l (x

$} x3+2x2-

* 2|:r:_F,i:L_
3x:0 S={O, 1,'3}

S S- The length of a rectangular field measures 5 m more than twice its width. If the total area is
equal to 250 m2, what is the perimeter of the field? To m

€ N- The height h(tl of a projectile, measured from ground levei, is given by h(tl : -F + 8r, where
f represents the elapsed time in seconds since ii was launched.-'

a) Can the projectile hit a target located at a height of 20 m?
N<>, the equation -t2 + 8t = 2O ho,s no solution. since L = -16.

At what instant does the projectile hit the ground? At t = 8 s.

At 
"l'hat 

instant, during the projectile's ascent, is a target hit if lt is located 1 5 m above theground? Att=3s.
,€ffi- The value u(tl,,in cents, of a share is given by z(r) = Zt2 * 16t + 40 u,here r represents the

number of weeks since the share's pr..har".
x] After hon many n'eeks is the share worth 58 c? After 9 weeks

S} Can the share reach a value of 6 e.? Justif,i your ans\A,er.
N", !t::S"g1r""3tz - 16t + 34 = A hc^s no solution since A = -16.

*1

€ F* A mother is presentiy 5-years older than tlrrice her daughter's age. Ten years ago, the prgduct
ofthemotheranddaughter'sageswaseclualto l25.WiatlsthJmother'spreientage?
35 years old

dS €8li m!
E **1i- The square and the rectangle on the right have the same

area. What is the numerical value of the rectangle,s
perimeter?

x = 6; Perimeter = 26 units

2x-3.n r_:.-,'l I L-
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ts" cm less than that base. Determine this height if

€S- The height of a cylinder measures 4 cm more than its radius. Find the height of this cylinder
if its total area is equal to 140 t cmZ.

Height:9 cm

n

,1,

In a triangle, the height
the area of the triangle

Height: 4 cm

relative to
is equal to

its base is 2
17 cmz.

ffi€- Atrisosceles

What is the
27.7 u

triangle and a square have the same area.

numerical value of the triangle's perimeter?

ffiffi" Consider the figure on the right. The area of square EBGF
is represented by the polynomial xT * 8x * 16.

If the area of rectangle ABCD is represented by the poly-
nomial Zxz + 13x - 7, what is the length of the rectangle?

2x-1

1.6 Second degree equations

x*2
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