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Introdução

Forma Canônica do Trinômio

ax2 + bx+ c.

a �= 0 a

ax2 + bx+ c = a
[
x2 +

b

a
x+

c

a

]
.

(
x+ b

2a

)2

ax2 + bx+ c = a
[
x2 + 2

b

2a
x+

b2

4a2
− b2

4a2
+
c

a

]
,

ax2 + bx+ c = a
[(
x+

b

2a

)2
+

4ac− b2

4a2

]
.

ax2+bx+c = 0

x =
−b+√

b2 − 4ac

2a
e x =

−b−√
b2 − 4ac

2a
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4a �= 0

ax2 + bx+ c = 0 ⇐⇒ (
x+ b

2a

)2
+ 4ac−b2

4a2
= 0 (1)

⇐⇒ (
x+ b

2a

)2
= b2−4ac

4a2
(2)

⇐⇒ (
x+ b

2a

)
= ±

√
b2−4ac
2a (3)

⇐⇒ x = −b±√
b2−4ac
2a . (4)

(2) (3)

b2 − 4ac := Δ

Δ ≥ 0

Δ < 0 (1) (2)

x+ b
2a

(4) Δ =

b2 − 4ac

ax2 + bx+ c = 0.

α =
−b−√

Δ

2a
e β =

−b+√
Δ

2a
,

α < β s = −b/a

p = (b2 −Δ)/4a2 = 4ac/4a2 = c/a.

−b/2a
α β −b/2a

Δ = 0

−b/2a
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f(x) = ax2+bx+c

a > 0 x = − b
2a

a < 0 x = − b
2a

a > 0

ax2 + bx+ c = a
[(
x+

b

2a

)2
+

4ac− b2

4a2

]
.

x

(
x+

b

2a

)2
= 0,

x = − b
2a f(x)

f(−b/2a) = c − b2

4a a < 0

f(−b/2a) = c− b2

4a f(x)

x ∈ R

a > 0 f(x) =

ax2 + bx + c

a < 0 f(x)

f(x) = ax2+bx+c

x x′ −b/2a f(x) = f(x′)

f(x) =

f(x′)

(
x+

b

2a

)2
=

(
x′ +

b

2a

)2
,
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4x �= x′

x′ +
b

2a
= x+

b

2a
,

x+ x′

2
= − b

2a
.

Gráfico da Função Quadrática

d F

F d

F d P = (x, y)

d(P, d) = d(P, F ).

F

f(x) = x2 f

F = (0, 1/4)
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y = −1/4

P = (x, x2) f F = (0, 1/4)

d(P, F ) =
√
x2 + (x2 − 1/4))2.

P = (x, x2) y = −1/4

d(P, d) = x2 + 1/4,

y = −1/4 P

y = −1/4 Q = (x,−1/4)
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4P P y = −1/4

P Q x2 + 1/4

d(P, d) = d(P, F )

x, y ∈ R+

x > 0 y > 0
x = y

x2 = y2

f(x) = ax2 a �= 0

F = (0, 1/4a)

y = −1/4a

P = (x, ax2) f

F = (0, 1/4a)

d(P, F ) =
√
x2 + (ax2 − 1/4a))2.

P = (x, ax2) f

y = −1/4a

d(P, d) = (ax2 + 1/4a).

x ∈ R

x2 +
(
ax2 − 1

4a

)2
=

(
ax2 +

1

4a

)2
,

d(P, F )

d(P, d)

a > 0

a < 0

f(x) = a(x−m)2 a �= 0 m ∈ R

f

F = (m, 1/4a)

y = − 1
4a

f(x) = a(x−m)2 g(x) = ax2
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(x, y) �−→ (x +m, y) x = 0

x = m

a,m, k ∈ R a �= 0

f(x) = a(x − m)2 + k

F = (m, k+ 1
4a) y = k− 1

4a

f(x) = a(x − m)2 + k

f(x) = a(x−m)2 (x, y) �−→ (x, y+

k) OX y = k y = − 1
4a

y = k − 1
4a
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4f(x) = ax2 +

bx + c a �= 0 F =

(−b
2a ,

4ac−b2+1
4a ) y = 4ac−b2−1

4a

ax2 + bx+ c = a(x−m)2 + k,

m = −b
2a k = (4ac− b2)/4a

x̄ =

−b/2a f(x̄) a > 0

a < 0 x̄ = −b/2a
(x̄, f(x̄))

f(x) x = −b/2a
f

f

f(x) = f(x′) x = x′

OX

ax2 + bx+ c = 0.

α β

[α, β]

• (x, y) �−→ (x + m, y)

f : R −→ R
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g : R −→ R g(x) = f(x −m) x ∈ R

(x, f(x))

(x+m, f(x)) x̄ = x+m x = x̄−m
(x, f(x))

f (x̄, f(x̄−m)) = (x̄, g(x̄)) g

• (x, y) �−→ (x, y + k)

f : R −→ R h : R −→
R h(x) = f(x) + k

(x, f(x)) f(x)

(x, f(x) + k) = (x, g(x)) g(x)

f(x) =

ax2 + bx + c h(x) = ax2

f(x) = ax2 + bx+ c,

m = −b/2a (x, y) �−→
(x−m, y)

OY

g(x) = f(x−m) = f(x− b
2a)

= a
(
x− b

2a

)2
+ b

(
x− b

2a

)
+ c

= ax2 + k

k = 4ac−b2

4a

(x, y) �−→ (x, y + k)
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4(0, 0)

h(x) = g(x)− k = ax2 + k − k = ax2.

f(x) = ax2 ψ(x) = −ax2

(x, y) �−→ (x,−y) ψ(x) = −ax2

f(x) = ax2

a = ±a′

f(x) = ax2 + bx+ c g(x) = a′x2 + b′x+ c′

f(x) = ax2 + bx+ c g(x) = a′x2 + b′x+ c′

a = ±a′

f1(x) = ax2 g1(x) = a′x2

f

f1

a > 0 a′ > 0 a �= a′ a > a′

ax2 > a′x2 x ∈ R a < a′ ax2 < a′x2

x ∈ R

f1 g1

Aplicações
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Uma Propriedade da Parábola

P

P
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4f(x) =

ax2 + bx+ c P =

(x0, y0) y = 2ax0+

b

P

a > 0

P0 = (x0, y0) = (x0, ax
2
0+ bx0+ c)

2ax0 + b

y = (2ax0 + b)(x− x0) + ax20 + bx0 + c.
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x �= x0 =⇒ ax2 + bx+ c− [(2ax0 + b)(x− x0) + ax20 + bx0 + c]

= a(x− x0)
2 > 0.

P0 = (x0, y0)

2ax0+ b x �= x0

a > 0

a < 0

f(x) = ax2 + bx+ c,

P = (x, y) 2ax+ b s

F Q

P d 2ax + b �= 0

x �= 2a/b P

s

Q F

F = (m, k + 1/4a)

Q = (x, k − 1/4a) m = −b/2a k =

s

k − 1
4a − (

k + 1
4a

)
x−m

=
−1

2a(x−m)
=

−1

2a
(
x+ b

2a

) = − 1

2ax+ b
.

s

P P x = −b/2a s
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4P

y = ax = b y =
a′x+ b′ a �= 0 a′ �=
0

a′ = 1/aP

F

Q P

F̄P = P̄Q

FQP FQ

FP̂T ′

T ′P̂Q F P̂T ′ T ′P̂Q = α

P

F
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O movimento uniformemente variado

f(t) t

f(t) =
1

2
at2 + bt+ c.

a

b t = 0 c

f

f(t+ h)− f(t)

h
=

t t + h f

t t + h

at+ b+ ah/2

f(t+h)−f(t)
h =

1
2
a(t+h)2+b(t+h)+c−( 1

2
at2+bt+c)

h

= at+ b+ ah/2.

h at + b

v(t) = at+ b
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4t t = 0

v(0) = b b

a = [v(t+ h)− v(t)]/h t, h

a

v a

t > −b/a v a t < −b/a

g

OY
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v = (v1, v2)

v1

OX

P = (x, y) t

x = v1t

−g

OY

P

OY −g v2

t y P = (x, y)

y = −1
2gt

2 + v2t y = 0

t = 0 v1 = 0 t x = v1t = 0

P = (0, y)

y = −1

2
gt2 + v2t.

v1 �= 0 x = v1t t = x/v1 t

y

y = ax2 + bx, a = −g/2v21, b = v2/v1

RESUMO

ax2 + bx+ c.
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4
ax2 + bx+ c = a

[(
x+

b

2a

)2
+

4ac− b2

4a2

]
.

f(x) = ax2+ bx+ c

a �= 0 F = (−b
2a ,

4ac−b2+1
4a )

y = 4ac−b2−1
4a

x =
−b+√

b2 − 4ac

2a
e x =

−b−√
b2 − 4ac

2a
.

f(x) = ax2 + bx + c

a > 0 x = − b
2a

a < 0 x = − b
2a

ATIVIDADES
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f(x) = ax2+bx+

c a, b, c ∈ R a �= 0 x1 x2 x3

y1 y2 y3

a b c f

f(x1) = y1 f(x2) = y2 f(x3) = y3

f(x) = ax2 + bx+ c,

a, b, c ∈ R a �= 0

f α β α �= β

[α, β]

f(x) =

ax2 + bx + c

h(x) = ax2

(x, y) �−→
(x,−y) g(x) = −ax2

h(x) = ax2

f(x) = −ax2 + bx + c

h(x) = ax2
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4a′ = ±a
f(x) = ax2 + bx + c

ψ(x) = a′x2 + b′x+ c′

f(x) = 1
3x

2− 8
3x+5 g(x) =

−1
3x

2−5x+25

f(x) = a(x −m)2 + k

f(x) = x2 − 8x+ 23

f(x) = 8x− 2x2

f(x) = ax2 + bx+ c a > 0

f
(x1 + x2

2

)
<
f(x1) + f(x2)

2
.

0 < α < 1

f(αx1 + (1− α)x2) < αf(x1) + (1− α)f(x2).
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T (n) n

T (n) = an2 + bn

Rn

n

n

Rn = n2+n+2
2 Rn

Rn = (Rn−Rn−1)+(Rn−1−Rn−2)+. . .+(R2−R1)+R1

x y 3x+4y = 12

z = x2 + y2

21n − n2 n

a b

c f(x) = ax2 + bx+ c f(0) f(1) f(2)

f : [0,∞] −→
R f(x) =

√
x

√
x+m = x

m > 0 1
4 < m ≤ 0

m = −1/4 m < −1/4
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4f : R −→ R

h ∈ R

ψ(x) = f(x+ h)− f(x)
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