Lesson 4: Equations and Intercepts from the Vertex and a
Point

Quadratic Functions and Equations Lesson #4:
Equations and Intercepts from the Vertex and a Point

In the last lesson, we analyzed the graphs of quadratic functions with equations in b

standard form y = a(x — p)> + ¢. In this lesson, we determine the equation of a quadratic
function from the graph. To do this we need the vertex of the parabola and a point on it.
We will aiso iearn how to find intercepts from the standard form of the equation.

Determining the Equation from the Vertex and a Poini

The following procedure will enable us to write quadratic functions in standard form if we are
given the coordinates of the vertex and of another point on the parabola.

Step 4

Step 1 Step 2 Step 3

Replace x and y
with the
coordinates of
the point.

Replace the values
¥4 of a,pand g in
the equation
y=a(x-p’+é.

Replace p and
with the

»| Solve for a.

coordinates of
the vertex.

ClassEx.#1 || The graph of a quadratic function has vertex (-2, 8) and passes s g ~N
;@\ through the point (-1, 7).
s i
(\@9 a) Find the equation of the function in standard form ’
s
y=a-p)+4g. .

Q(x+> 1B J i
=a (- ya)*+8 L )

Stondadd

Y= -1 (x++8| "0

eral form y = ax’+ bx + c.

b) Rewrite the equati
Y= (xR T8

- +HaxFH+8
J= - x*-4x-4+9

"8: —Xg\ -—L/x .‘_L,l gemmﬂ ‘FO‘(M

¢) Use a graphing calculator to sketch the graph and determine the x and y-intercepts of
the graph of the function. Answer to the nearest hundredth if necessary.

Yir* 0, 8%, 4,05 wank = 4

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.

294 Quadratic Functions and Equations Lesson #4: Equations and Intercepts from the Vertex and a Point

Finding Intercepts from the Standard Form

We can use the equation of a quadratic function written in standard form to algebraically
determine the x- and y-intercepts of the graph of the function.
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We can use the equation of a quadratic function written in standard form to algebraically

determine the x- and y-intercepts of the graph of the function.

Determine, as exact values, the x and y-intercepts of the graph of the function

Class Ex. #2 3
fly=3(x-1)*-09. X—m+ 0
B—Wﬂ‘ *=0 0= 3<Ujl 9 solve for X
a_ X-1\
f:‘(o} 3(0-1*- 9- 3(x0?
9 3

|y=-6] PN
J = X-1 =
(0"‘9 [56x ]~ a0y

point on +he groph
clssEx.#3 || The graph of a quadratic function is shown.
: The maximum point is shown. g
a) Find the equation of the function (-1,2)
in standard form. - (3,1)
5 Q(X P)a .\.% vexr+ex CPICD-(",-'I) ‘ s
=a(- 3+7a+g Solve Sor o

= a (-2)*+2

] Ej= 7 (x+)*+2

b) Find, algebraically, the x-intergepts gad y-integggts 6E the graph
Answer both as exact values and to the nearest hundredth.
X ny, 3 0 x—im-‘-ll&Jé 3-:'01- x=0
"|+\F£ = A fo)
gy | a - o .
O 7 (x+) +3  -UB--383 U q (0t +3

= Vx4 > —1-1—1-2/.:16
> *\f‘ o = S
i@% el

c¢) State the domain, range and equation of the ax1s of symmetry.
#|, Jac, 3a, Yac, S X

- #12

Complete Assignment Questions #1
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1. The graph of a quadratic function has vertex (3, —4) and s 3 ~N
passes through the point (4, 1). .
. . . sk
a) Find the equation of the function in standard form. [
S L
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b) Rewrite the equation in general form.

¢) Use a graphing calculator to sketch the graph and determine the x and y-intercepts of
the graph of the function. Answer to the nearest hundredth if necessary.

2. Ineach case, write an equation in standard form for the parabola with the given vertex and
passing through the given point.

a) vertex (7,-6), point (9,-4) b) vertex (-2,5), point (—4,21)

¢) vertex (—1,0), point (-5,-12) d) vertex (3,-8), y-interceptis 10

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.

296 Quadratic Functions and Equations Lesson #4: Equations and Intercepts from the Vertex and a Point

5
3. The graph of a quadratic function has a vertex at ( , 1) and one x-intercept is

3 B

a) Determine the equation of the function in standard form.
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b) Determine the equation of the function in general form.

¢) State the other x-intercept.

d) State the domain and range of the function.

e) State the equation of the axis of symmetry of the graph.

4. Determine, as exact values, the x and y-intercepts of the graph of the following functions.

a) f)=(x—-4)>-16 b) fix)=-3(x+2)>+3

¢) fx)=2(x—6)>-6 d)ﬂ@:—%@+lf+5

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.

Quadratic Functions and Equations Lesson #4: Equations and Intercepts from the Vertex and a Point 297

S. Write an equation of the form y = a(x — p)? + ¢ for each parabola.
a) y b)

10 (-3,4) 5

/7 N O\ A
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6. A function of the form p(x) = ax?+ ¢ has two x-intercepts, one of which is 9.
Determine the other x-intercept and explain how you arrived at your answer.

7. The parabola with equation y = a(x — 2)? + q passes through the points (-2, 5) and (4, -1).
Determine the coordinates of the vertex of the parabola.

8. The graph of the function with equation y = a(x + 52 +¢q passes through the
points (-6, 2) and (-3, 20).

Determine whether the function has a maximum or minimum value and state the value.
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9. The graph of a quadratic function is shown. y
The equation of the axis of symmetry is x =-5.
(1,24)
a) Find the equation of the graph of the function 20
in standard form.
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« 1 —_

in standard form.

(-9.9)
- il ¥ x

b) Find, algebraically, the x-and y-intercepts of the graph.

¢) State the domain and range.

Multiple FTIREESVIS parabola with equation y = a(x — p)> + ¢ has a maximum value of 8.
Choice The line x = 2 is the axis of symmetry of the parabola. If the graph passes through
the origin, then the value of a is

A. 2
1
B.
C. 2
1
D. —
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11. The graph of the function g(x) = -2(x — 3)2 + g passes through the point (-5, -2).
Response The value of g, to the nearest whole number, is

(Record your answer in the numerical response box from left to right.) D]:I]
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12. The graph of a function of the form f{x) = a(x + 2)* — 7 has two x-intercepts, one of
which is —6.5. The other x-intercept, to the nearest tenth, is

(Record your answer in the numerical response box from left to right.) I:Ij:lj

Answer Key
1. a) y=5x-3)2-4  b) y=5x*—30x+41 ¢) x-intercepts are 2.11, 3.89
y-intercept is 41

2. 8) y=3(6-77-6 b) y=4(x+2>2+5 ¢) y=—@+1> d) y=2(x-3)>-8
- 5V __ 2,10 16 8
3. 2) y——(x—§)+1 b) y==x +?X—j c) 3
d) Domain: {x |x € R}, Range: {y |y <l1,ye R} e) axis of symmetry x = %
4. a) x-intercepts 0 and 8 b) x-intercepts —3 and -1
y -intercept 0 y -intercept —9
¢) x - intercepts 6 + \/? and 6 — \/5 d) x - intercepts —1 + 2\/? and -1 — Z\E
y -intercept 66 y -intercept %
5.8) y=322+5 b) y=-3(x+3)>+4

6 . The vertex of the parabola is on the y-axis so the x-intercepts are an equal distance on either side of x =0.
If one x-intercept is 9, the other must be —9.

7. (2,-3) 8. minimum value of 4

9. a) y= %(x +5)2-3 b) x-intercepts are —7 and -3, y-intercept %
c¢) Domain: {x|xe R}, Range: {y|y2—3,ye R}

10. C 11.‘1‘2’6“ 12.‘2‘A‘5“
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