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METRIC MASTERY B

ree, distance, time, and temperature. Teams will also perform metric unit conversions.

1
do
ATEAM OF UPTO: 2. CALCULATOR: Class It APPROXIMATE TIME: S0 minutes
2. EVENT PARAMETERS:
. The cvent will b dividedinc 3 setions. Scctons One & Three ombined will nvolv estimating and
‘meastring properties of objects at stations
b, 15- tion One - E
then in Section Three - 1, they will devices to P

ek a1 he atons. Some of h Saboms il e for cleated mesmements - mesmremen fat
require formula calculations (¢.g., calculating the density of an object, surface arca, velocity, ctc.). The
‘number of calculated measurements will be based on the level of competition per the following:

i, Nomore than 20% of the stations at the Regional level

. Atleast 20% bt ot e han 0% oftesaions f the State el

iii. At least 409 but not more than 60% of the stations at the National level,

Yo devices must be Kep out ol sight duing Section One » Esimaton

ae

at each staton. Prior o the compettion supryisors st decrmine the acosplble measrement value
with the same equipment that s to be used at e

. Participants must hnng watches, writing 1mplem=ntx, lectronic devices (with the exception of
a calculator for Section Threc), notes, or use any kind of measuring device (c.g., fingers, picces of
paper, pencls,clothing, e, Each ean may bing 0 ld-alone ror- Brogrammable nor gphing
Ealeuarors (Clas D for us during Setion Three.

1. Supervsors st ot wri QRRUBnen, ppr,anRAEER.ing devices needed forthe event,

3. THE COMPETITION: Fo cach prt priipants wil be given a snswes shect (0 recod hei answers.

a Secllnn One - Estimation:
-ommended time at cach station for the Estimation Section is 30 seconds.
il Participants must not touch or feel any of the objects, unless the station directions specifically state
the objctmay be ouched, Participats must be allowed 0 het”an bjec oresimaed massc.
Section Two - Metric Unit Conversi
. *"“Ths part must b afer the completion o Section One and before beginning Setion Three
. il Participants will have 5 minutes to complete 5 Metric Unit Conversion problem:
. Darticipanis will e asked 10 onvery S meirioauntbers 0 @ specifc diferent meiri unit and rust
ot b rquid to convertfig to another (..,
Secton Threo - Measurem
Recommmended o o coch WTRTREPRE ‘Measurement Section is 60 seconds

1. Estimation: Have 30 seconds at 15-25 stations to i e s

nust and

Ao or e s o o e rops i o coonemen. Extmapes Cone

sswer = 9.0 cm. If the answer given by the team is 9 cm or 9.0, the answer will be marked wrong.

4 SCORING; Pl gh score wins Fial Score = Estimaton Score + Messurement Score + Metric Unit

estimate measurements of objects
2. Metric Unit Conversion: Have 5 minutes to X
convert 5 numbers to different units e

e
. estimated digit as determined by the event supcrvisur,g expressed to the instrument’s resolution (the
M ° smallest division/markings/graduations on its scale) receive 5 pts. All others receive zero points.
e a S u re m e n a Ve O S e C O g S a '| 5 - 2 5 S a | O N S Example: The Supérvises measurcd the width of a page 25 209'1 mim using a ruler whese Smalles
{ ] divisions are 1.0 mm, then any value from 208.8 mm - 209.4 mm would be accepted as correct.

Calculated Measurements: Measurements that require formula calculations (e.g., calculatmg me

density of an object, surface area, velocity, etc.) receive 5 points for answers within the range of
calculated value based on (+/-) 3 of the estimated digit of the direct measurements. All other answers

.
receive zero points. Example: Supervisor measured and calculated: 1345 cm x 32.32 cm = 300.20
om’. Range within -0.03: 13.42 cm x 22.29 cm 299.13 cm within +0.03: 13.48 cm x 22.35 cm =
301.28 cm’. Thus any value from 299.13 cm? - 301.28 cm? would be accepted as correct.

d. Penalties: Penalties may be applied to teams who do not retum measuring devices to their original
locatons, do not lean up pill,and/r ntntionalyalcr or dmage cquipment f obcets.

. Ties will be broken using ticbreaker stations esignated prior to the start of the ¢

Recommended Resources: The Science Olympiad Store (store.soinc.org) carries a Vﬂnety of resources to
purchase; other resources are on the Event Pages at soinc.org.

&

METRIC MASTERY B (CONT.)

What is a measurement? Density, surface area,
velocity, ect.
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Topic 1: How to use...

Graduated Cylinder - Read the Meniscus
Thermometer

e (alipers - Wikihow MEASURE the

e Micrometers - Home Depot Guide SMALLEST graduation
e Pipettes - Youtube Video or markings on the
e Double Pan Balance - Website Guide 'nStru.ment plu.s one
e Tare Mass - EUREKA! estimated digit

e Ruler

e Stopwatch

® Spring Scale

o

o



https://www.wikihow.com/Use-Calipers
https://www.homedepot.com/c/ah/how-to-read-a-micrometer/9ba683603be9fa5395fab901acccfe1e
https://www.youtube.com/watch?v=n1efCd3AF1o
https://www.canfortlab.com/Adjustment-usage-and-maintenance-of-double-beam-balance-n22.html
https://en.wikipedia.org/wiki/Eureka_(word)
https://www.vanderbilt.edu/AnS/Chemistry/courses/chem104/experiment1/volumetric/volumetric2.htm#:~:text=The%20Meniscus&text=When%20observing%20a%20volume%20of,liquid%20is%20called%20the%20meniscus.

Topic 2: How to estimate?

Use reference points and logic!

e Boiling, freezing, room temperature
Per rules:

VVAVAL VALY WWALIY WH WALNIIAWILY VAILWY AU VWV UV MUV WU WWWAL U UVSVAV AL

e. Participants must not bring watches, writing implements, electronic devices (with the exception of
a calculator for Section Three), notes, or use any kind of measuring device (e.g., fingers, pieces of

paper, pencils, clothing, etc.). Each team may bring two stand-alone non-programmable, non-graphing
_ calculators (Class II) for use during Section Three.

What are “things” that you can visually see and “_‘secret‘ly” use as reference points?
e Size of letter paper
e Sizes of tables and chairs




Topic 3: Doing Math

e (onverting metric unit to metric unit
e Use Dimensional Analysis
o Write the units as fractions
o (Cancel same units
o Keep remaining units in final solution

Ex. "Convert 3.598x10"3 picometers to kilometers."



COMMON
QUESTIONS

All of the following questions have been pulled from past Y]l exams (which can

be found on our website) or the Text Exchange on SciOly Wiki




Measure the period of the pendulum

Pendulum




Measure the mass of the Godzilla figure




e Area of a notecard in giga meters?




Tips from a Veteran

e Make quizlets to study and test your partner!

o What are things you need to memorize? (Metric prefixes, formulas)

o What are things you need to practice? (Getting a feel for estimations)
e (o through “practice rounds” of the event

o How will you and your partner work together?

o Could you work more efficiently is one person was responsible for

measuring, while the other for doing math?

o Who will study for which topic?

e Precisionis key!




Additional Resources

Sci Oly Metric
Mastery Wiki

Metric Units of
Measurement

Example Metric
Mastery Exam

Formulas



https://scioly.org/wiki/index.php/Metric_Mastery
https://scioly.org/wiki/index.php/Metric_Mastery
https://www.soinc.org/sites/default/files/uploaded_files/METRIC%20UNIT%20TERMS.pdf
https://www.soinc.org/sites/default/files/uploaded_files/METRIC%20UNIT%20TERMS.pdf
https://quizlet.com/17321411/metric-mastery-flash-cards/
https://quizlet.com/17321411/metric-mastery-flash-cards/
https://byramhills.libguides.com/ld.php?content_id=79001272
https://byramhills.libguides.com/ld.php?content_id=79001272
https://www.soinc.org/sites/default/files/uploaded_files/Metric%20Mastery%20Formulas%20and%20Conversions.pdf
https://www.cuemath.com/measurement/metric-system/
https://www.cuemath.com/measurement/metric-system/

THANKS!




