TELESCOPE #2
Teaching Guidelines

Subject: Mahemdics
Topics. Algera-Queadratic Equations and Functions
Grades. 8-12

Knowledge and Skills
Can grgph aquadratic function

Can rdae the coeffidents of aquadratic function to their influence on the shape
and pogtion of the parabalic grgph of that function

Procedure This project should be done by sudents working individudly or in teams of two.
Didribute the handout and discussit. Ensure thet sudents understand the questions they are
being asked to answver.

To determine the diameter, sudents will nead to redlize thet in order for teescope #2 to have
twice the light-gathering power of tdescope#1, it will need to have twice the areax

Areaof tdescope#1 = 7.06 quare meters (radius is 1.5 meters).

Areaof tdlescope #2 mugt be 14.12 square meters, which gives aradius of 2.12 meters, or
diameter of 4.24 meters. (As an dterndive gpproach, for the areaof #2 to betwicethe area
of #1, then the diameter of #2 must be equd to the diameter of #1 multiplied by the square
root of 2 (1.414...), which givesthe same result.

In order to graph the curve, sudents will nead to know the vaue of the coefficent, a. They
should have learned that, for a parabola, this equetion holds true:

F = 1/(4a), where F isthe focd length of the parabola
Usng afocd length of 8 metersin this equation givesavduefor a of .03125 meters.

To greph the parebola, students should place the vertex a (2.12,0), and use the vertex form of
the parabola equetion:
(y—0) = .03125(x— 2.12)2
which dmplifiesto
y =.03125%2 - 0.1325x + .14045
Thusthey intercept is +.14045.
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From Chief Astrononer * {//\
To: Mrror Design Team '\_‘/‘/ 4
Regar di ng: Tel escope #2 N N
Here are the specifications for the mrror for O\

tel escope #2, which we are hoping to have up and /
running within 18 nont hs:

1) Li ght gathering power: Tel escope #2 should have tw ce the
| i ght-gat hering power of tel escope #1, which, as you know, has
a 3-nmeter dianmeter. Knowing this will enable you to determ ne
the diameter of the main mrror for tel escope #2.

2) Focal Length: Tel escope #2 should have a focal |ength of 8
met ers.

Based on this data, please sketch the cross-sectional curve of the
mrror for telescope #2 below. Be sure to state the value of the
depth and radius of the new mrror.

Then determ ne the specific equation which describes that curve, in
quadratic function format (y = ax?2 + bx +c).

I need this right away.
Ed

EH: j k

Telescope #2

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03
0.02

0.01

0

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75 5.00 5.25 5.50 5.75 6.00

Copyright © The FUTURES Channel, 2000. Permission is granted to transmit and copy this document for educational purposes so long asit is not
altered and not sold. No page of this page which is not the entire page may be copied or transmitted in any form, physical or electronic, for any
purpose, without express written permission from The Futures Channel.

-1- Telescope #2



