O Standard Measurement Sustem
The International System of Units (Sl)



Measurement

&Must have a standard

@0 slandard 1S an exact quantity people daree
{0 use tor comparison

@0 standard means two people using the same
object should get close To the same results



Measurement

®king a standard system ot measurement allows
scientists 1o compare data and communicale with
each other about their resulls

®king a standard system ot measurement allows
experiments 1o be repeated and most importantiy
achieve a desired result



Standards of the Past 4

& People used parts of their bodyto determine the length of something

&lneh

&0t 1irst an inch was the width of a mans thumb. In the 14th century,
hing Edward [l of England ruled that | inch equaked 3 grains of barkey
placed end to end engthwise

SHand

&0 hand was approximately D inches or D digts (fingers) across. Today, a
hand is 4 inches and is used to measure horses (from the ground to the
horse's withers, or shoulder)



Standards of the Past ¥

SSpan:
&0 span was the length of the hand stretched out, about 9 inches
olick

&0 Lick was used by the Greeks to measure the distance trom the
tp of the thumb to the tip of the index tinger.

& Yord

&0 yard was orignaly the length ot a mans belt or girde, as it was
caled In the |12t century, hing Henry | ot England tixed the yard
as the dstance trom his nose to the thumb of his out-strefched
arm. Today It 18 306 nches



Standards of the Past

&Fool:
oln anciert times, the foot was E

oToday L s 1A inches, the leng :
foot m -



Measurement

&3cientists gve the Englsh system the thumb:
Aown.

K

@ [ US galon = 23| cubic inches = 128 US tluid
ounces = ADb Tlablespoons = 706 teaspoons = 1o
cups = & US 1lid pints = 4 US tlid quarts -
/315 US tederdl barrel = 1/42 ol barrel = /55
arum



Measurement

SExamples of the En@h%sgstem

&Length
& [foot = 12 inches
& lyard = 3 feet = 306 inches
& [ mile = 1,760 yards = 5,280 teet = 63,360 inches
&>Mass

@ | pound = 16 ounces
@& | Ton= 2,000 pounas = 32,000 ounces

& Liqud Volume
& | Galon = 4 quarts = 8 pints = 16 cups= 128 tluid ounces




Le Systeme Intemational dUnités

The Intemational System ot Units

N



International System ot Unifs

e Developed by the French in the late [700s
@ Based on powers of ten so it is very easy to use
e Used by almost every country in the world

® Especialy used by scientists

® [nvented because countries were using many
ditterent systems ot measurement. causing
contusion and lack of corsistency



International System ot Unifs

@ (lmost dll other countries are using the
nternational System ot Units

e Other countries” companies are retusing to buy
products from the US it not labeled in metric
nits

® Scientists need a universal way To communicate
datai (Sl Units)



Three counlries use non-melric measurement systems:
Liberia, Mugnmar (Burma), and the United States. the

rest of the world uses the international system ot units



http://en.wikipedia.org/wiki/Liberia
http://en.wikipedia.org/wiki/Myanmar
http://en.wikipedia.org/wiki/United_States

The Mistake

Two groups ot scientists SMOKS
(Calfornia and Colorado) worked
on the cakulations To send the %’E
Climate Orbiter to Mars. '

One team did their calculations in
the Englsh standard and the
other tedam calculated using the

International System ot Units -
OOPS




The Mistake

The sottware calculated the torce the thrusters needed to
exerl in pounas ot torce. O separdte piece of sottware
took In the dala assuming it was In the melric unit
NEWIONS.

The S125 million satelite was supposed to be the first
weather observer on another world But as it approached

the red planet 1o slip into a stable orbit Sept. A3, 1999,
the orbiter vanisned



&This made scientistsvery oIt cost the space
upset program 125 milion

-— dollirs
=~

&l cost The scientists
thelr time

-



Scientists al over the world use The
nternational System ot Units to measure.

e Length
e \/ome
® Mass

e Densily
e Temperature

® [ime

N Seience, we wil use

the. International System
of Units to measure.



Most Used Sl Units
(in midde school®)

&The gram measures mass.
@ The liter measures lguid volume.

& The meter measures the length ot an object
or the dstance trom place to place.




& Meler- Measures length
oLendgin is the distance between two points

&L iter —Measures Volume

&Volme is how much space an object Takes
Up
&Gram- Measures mass
OMass 1S how much matler is in an object



Prefixes

&hilb mears thousand (1000

&
&
&

Hecto means hundred (100)

Deca mears ten (10)

Deci means one-tenth (1/10)

&Centi means one-hundredth (1/100)
&Mili means one-thousandth (1/1000)



The METER

&0ne ten-milionth of the distance
tfrom the North Pole to the
equaLor?

@0riginaly detined as one ten-
millonth of the distance between
a Pole and the Equator as
measured trom 1792 dlong a
meridian from Dunkirk to
Barcelona across Paris




Measuring Length |

& Meler- Measures length

olLendgin is the distance between two points



Ruler in Inches




Measuring Length

& Meler- Measures kngth

& Length is the dsstance between two points

Object

cm

mim

Glue stick

Width of lab table

Height of planner

New pencil w/eraser

|



Mass

& The measure of the amount of matter an
objecl contains

& Maller: The malerial that all objects and
substances are made up ot

@ Onuthing that has mass and takes up space is
matler



Mass

&Gram- Meadsures mass

OMaSS is how much matter is in an
object

14



Mass

&Mass is the amount of matter that makes up an object

&0 golt ball and a ping pong bal are the same size, but
the golt ball has a lot more matter in it So the golt bl
will have. more. mass

&The Sl unit tor mass is the gram
&0 paper clp has a mass of about one gram

&The mass ot an object will not change unless we add or
subtract matter trom it



Mass
The Ditterence Between Mass and Weight

* It you were to travel to the moon your weight would be less.

* Your weight would be less because the torce ot gravity is
less

 Your mass would stay the same it you were to travel to
the moon because mass is the amount ot matter that an
object contans

* Since you are still made up of the same amount of “stutt’,
your mass would not change.



MaSs

&3clentists preter 1o use an objects mass
instead of its weight because mass does
not change when the torce ot gravity
Aoes.



MaSs

& 1he basic unit of mass in the S|
sustem s The kilogram:







1 kg

Mass Conversions

|
gQ

mg




1 kg

Mass Conversions

|
gQ

mg




1 kg

Mass Conversions

|
gQ

mg




Measuring Mass

&We use a triple beam balance 1o measure
MOSS




Label the parts ot the triple-beam balance.




Label the parts ot the triple-beam balance.




Label the parts ot the triple-beam balance.




Label the parts ot the triple-beam balance.




Label the parts ot the triple-beam balance.




Label the parts ot the triple-beam balance.




Calibrate or Zero Out

SBefore using a triple-
beam balance, calbrate
[set) the balance to zero. e




Using a Triple-beam balance.. . .

@ When you use a trivle-beam balance, you

| Place the object on the pan

2 Shift the riders on the beams until them balance
the mass of the object

. Start with the large rider (increments of 100)
. Next the medum sized rider (increments of 10)

. Lastly, the smal rider (increments of |



Reading the Triple-Beam Balance

What does this
balance read?

» 3239 grams

LTI
5 6




Reading the Triple-Beam Balance

What does this
balance read?

> A0 [9grams

L
5




Reading the Triple-Beam Balance

| What does this
balance read?

~ » 5093 grams



Mo Hanig

= Metric Conversions

Ladder Method

T. Trimpe 2008 http://sciencespot.net/




<




© @ VIO ONECERS

Kemember?
Metric Conversion Mnemonic

g (1o, 1000)
eny [ ecto, 100)
ied [ eka, 10)
nexpectedy [Basc nit)
rinking [ eci 1/10)
hocolate [ enti 1/100)

k (il 1/1000)



Volume is the

three-dimensional
space occupied by an
object.




\/olume

@ Volume 15 the amount of space an object takes up

& We can tind the volume ot box shapes by the Tormula Volume =
ength x width x height

&In this case the units would be cubie centimeters (cm?)

&So abox Aemx 3cmx D em would have a volume of
30 ¢m?

A

3cm

x/z'cm

<€ >

5¢cm




& The base unit for

lquid volume s the
Liter

®\We measure lqud
volume. with a
araduated cylnder

\/olume.




Liqud Volume

&When the melric system was created, scientists
decided that [ ecm? of water would equal | milliter
ot water and that | mL or water would have a mass
ot oNne gram

& lem? of water = | mL of water = | gram



Temperalure

& Waler bois al 100 degrees Cekius or A 12 degrees Fahrenheit

& Woaler treezes at O degrees Cekiusor 32 degrees Fahrenheit



Why Mrs. Bartels LOVES the metric system...

& No numbers 1o memorize.

@ No tractions
& Decimals only
@& Easy conversions
& 0nly one unit tor each quartity
®Easy 1o dvide and mulliply
&l’s a system of ten

& More accurate



REVIEW
&l science, SIs aways used

&Base units in the metric system are meter, liter,
oy aim

&Melric system is based on powers of 10

oFor conversions within the metric system, each
‘step” s | decimal place 1o the right or lett



