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Using features of a parabola to solve problems — Foun-
dation
For each parabola, use the vertex, intercepts and symmetry to answer.

1. Fory = (xz — 0)? — 4, 2. Fory=—(z—0)*+09, 3. Fory=(x—2)"—-1,

write the vertex and write the vertex and write the axis of sym-
both x-intercepts. the maximum value metry and the vertex.
of y.
4  Fory = (x= + 3)* — 4, 5. Fory=—(xz—1)%+4, 6. Fory= (x—0)>+5,
write both x-intercepts. write the vertex and

write both x-intercepts.
say whether there are

any xz-intercepts.

8 Fory=—(zx+2)?*+1, 9. Fory = (x — 4)? write

7. Fory = (x +1)? — 9,
write the vertex and thevertex and the z-

write the axis of sym-
metry and both z-intercepts. the greatest value of intercept.

Y.



10.

Fory = (x — 1) — 4,
the graph models a
ball path. When is the
ball on the ground?

1.

Fory = —(x — 3)* +9,
whatis the highest point
on the graph?

12.

Fory = (xz +2)* — 1,
one pointis (—1,0).

Use symmetry to write
the other z-intercept.



Using features of a parabola to solve problems — Profi-
cient

Use features of each parabola to answer the problem.
1.

Atunnel is modelled

byy = —(xz — 0)? + 16.

What is the maximum
height? What is the
width at ground level?

Fory = —(z — 3)? + 1,
write the interval of

x for which the graph

is above the z-axis.

2.

A projectile followsy = —(x 3= 2)*Fery = (z + 1) — 4,

At which two x-values
is it on the ground?

Fory = (x — 0)? — 9,
use symmetry to find
the two points where
Yy = —9.

write the interval of
x for which the graph
is below the z-axis.

Fory = —(z + 2)* + 4,
use symmetry to find
the second pointifone
pointis (—1,3).



10.

A toy rocket follows
y=—(z —4)* + 25.
How high does it go?
When does it land?

Fory = —3(z + 1)* + 3,
estimate both z-intercepts
to 1 decimal place.

1.

Fory = (= — 2)? ex-
plain why the graph
only touches the z-
axis once.

Fory = (x +4)? — 9,
one root is £ = —1.
Use symmetry to find
the other root.

12.

Fory = 3(z — 1)* — 2,
estimate both z-intercepts
to 1 decimal place.

Fory = —(z — 1)* + 8,
forwhich z-values is
the graph non-negative?



Using features of a parabola to solve problems — Excel-

lence
Use features of each parabola to justify your answers.

1.

Fory = —(xz — 2)? + 9,
find the maximum value,
both roots, and the
intervalwherey > 5.

Fory = 3(z — 3)* — 2,
estimate both roots
to 1decimal place and

state the axis of symmetry.

2.

Fory = (z + 1)* — 16,
find the roots and the
interval wherey < 0.

Fory = —(x +4)* + 1,
determine whether the

point (—6, —3) lieson

the graph without expanding.

3.

6.

Fory = —2(xz — 0)* + 8,
compare its width with

y = —x? + 8. Which

is narrower, and why?

Fory = (z — 2)* — 9,
find two different points
with y = —5.



10.

13.

Fory = —(xz — 1)? + 4, 8.
the graph represents

profit. For which x-

values is profit positive?

Fory = 2(x + 1)* — 8, 1.

find the roots and ex-
plain how the factor
2 changes the shape.

Fory = —(x 4+ 2)* + 9, 14.

find the y-intercept
and use symmetry to
find another point with
the same height.

Fory = (z + 3)* — 4, 9.
one rootis x = —1.
Use symmetry to find
the other root, then
check by inspection.

Fory = —(z —0)?+12, 12

a jump lastswhiley > 3.
Find the horizontal in-
terval for the jump.

Fory = (z — 1) — 4,
find all z-values where
the graph is at most
.

Fory = —%(a: — 2)? + 6,
estimate the interval
where y > 4.

Fory = (xz — 4)®> + 1,
explain why there are
no real roots.



