ACTIVITY 10 continued

Check Your Understanding
Debrief students” answers to these items
to ensure that they understand concepts
related to equations of parabolas.

Answers

23. No. Sample explanation: To write
the equation of a parabola, you
need to know the value of p. To
determine the value of p given the
vertex, you would also need to
know either the focus or the
directrix of the parabola.

24, vertex: (1, 2); axis of symmetry:
y = 2; focus: (3, 2); directrix: x = —1

Students’ answers to Lesson Practice
problems will provide you with a
formative assessment of their
understanding of the lesson concepts
and their ability to apply their learning.
See the Activity Practice for additional
problems for this lesson. You may assign
the problems here or use them as a
culmination for the activity.
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25. B
26. y
5 ]
X
N6 | =4 | -2 2
\ oA
N d
|
_6 7

27. axis of symmetry: y = 2;

vertex: (—3, 2); opens to the right
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ADAPT

Check students’ answers to the Lesson
Practice to ensure that they understand
the geometric definition of a parabola,
its component parts, and the general
form of the equation of a parabola.
Students should be able to match graphs
to their equations and vice versa.
Encourage students who require extra
practice to create their own problems
using Lesson Practice Items 28-32 as a
template. Students can check their own
work by graphing the equation they
write on a graphing calculator.

ACTIVITY10 Lesson 10-1

continued Parabolas and Quadratic Equations

Check Your Understanding

22. See the diagram at right. Derive the ¥
general equation of a parabola with K ® T 11 A

its vertex at (h, k), a vertical axis of

symmetry, a focus of (h, k + p), \ h, k + p)

and a directrix of y = k — p. Solve Plx,y)

the equation for y.

23. Construct viable arguments. < >

Can you determine the equation of <, _ 2\ 4 | 6

a parabola if you know only its axis 5 S

of symmetry and its vertex? } Directrix: | |

Explain. -4 i

24. The equation of a parabola is

X = %(y —2)* + 1. Identify the vertex,

axis of symmetry, focus, and directrix of the parabola.

LESSON 10-1 PRACTICE

25. Which equation does the graph at right ¥
represent?

Acx=-2(p+37-2

B. x=2(y+3)* -2 x

Cy=—2x+3>-2 4 f——

D.y=2(x+3)>-2

26. Graph the parabola given by the equation T
\

y:i(x+3)274. 6

27. Make sense of problems. The focus of

a parabola is (0, 2), and its directrix is the vertical line x = —6. Identify

the axis of symmetry, the vertex, and the direction the parabola opens.

Use the given information to write the equation of each parabola.

28. vertex: (0, 0); focus: (0, — %)

29. focus: (4, 0); directrix: x = —4

30. opens to the left; vertex: (0, 5); focus: (=5, 5)

31. axis of symmetry: x = 3; focus: (3, —1); directrix: y = —7

32. vertex: (—2, 4); directrix: x = —3

22. Sample derivation:
distance from P to focus = distance from P to directrix
Je—m 4 — k4 p)P =x 2P +(y— (k—p))
(x=h?+@—(k+p)P=Ex—x"+—(k—p)
(= h)?+y* =2k +ply+ (k+p? =y =2k — p)y + (k - p)’
(x — h)* + y* — 2ky — 2py + K* + 2pk + p* = y* — 2ky + 2py + k* — 2pk + p*
(x — h)* — 2py + 2pk = 2py — 2pk
(x — h)* + 4pk = 4py
1 _pp2 —
ap (x—=h)y+k=y
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