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Chapter 1 Units and Measurement

@ Measure marts and Unit
"There are two Competing

measurement
systems of

SI : Systeme Internationel
aka. Metric

I USCS: United States Customary System.

Length
§I ? m, cm, um, nm
uscs ? ft, yds, miles

Mass,Fore (weight Time

Newton 5, hrs, day, yo

sing, pounds 5, hrs, day, yr
§dictated by Earth's

rotation
*mass is commonly refered to as init ia"

mass is independent of the planet you reside on

theight (force): This is dependent on the planet your

80 kg
100 Newtons

Moor

Earth

*Electrostaties: units are charge ? coulomb
electra potential ? valt
cument* Tenpenture: ? amp
Centigrade (Celsius)



@ unit convesions

? Equivalent values:

EXI

Conversion Factor

1 in = 2.54cm meter

c e n t r
100

Convert 12 inche 1o cm:

1 2  i n
2.54cm

l i n
5 3 0 . 4 8 c m

Exl Convert  60 mi lhr  to km/s

6 0  m r
h r

152807t
1 pás 122 254m)

= 9 ,656 ,064
hr 100C

1Rm

1. 1000k

= 9 6 5 4 0 6 4 2m 1 kn
n r(36005)

= 0 . 0 2 6 8  k

EX 6 0 m .
h r

?  ? ? f t / s

6 0  m i
h r

I h r360051525076 =88f/s

Equir. Values

12  i n  =  I f t

Imi= 5280f t

1hr = 3600s

1000m= 1km



@ powers a 10

? In plysed we talk about the Grand Size of the Galary

as wellds the interio of an proton

? To cover all these distances we use powers of 10:

1 meter
10m =1.X10'
100m=1x10'm 1 Kilo

1000m=1×103m = 1km ????

1,000,000 m = 1X106im ? (10°m) = 1Mm

2,000,000 m = 2x10°m (million m)
I order of magnitude

2, 000,000,000m = 2X10 m (abillion m) 10'3solar
= 2GM Giga system

I m
0.1m = 1X10"'m ¿ centi
0.01m =1.0x10°?1cmm ?1cm,- mil l i

- 30.00/m = 1X10 m  ? 1 m m micro

0.000001 ? 1x10 m ? 1 um
345 G n a n o

90.000000001 - 1x10 m ?  Inm



@ Accuracy and Significant Figurer
lem 2cm

u n t e r  a  l y r  i n  l y
3

2.5cm

2 c m

1 1 1 1 1 1

educated

1 = 2 . 1 5

accurate

guess

{=0.05

$=0.03

The last digit is intended to be =0.0250.03
? an educated estimate.

2.15 has three signiticant figures
But the last is the estimate

EXsigniticant figures
0.0062cm 2 sig. figs

Edo not count as sig. figs.

? 5001cm E. 3 sig, fig, O.1 is the est

? 50.10cm? - 4 sig. figs.
I count this 2010

? 50,600cm
3 siftigs



Factual measure ment:

50612? 5 0 , 6 1 2

acct

est. if told to round to
t h e  u n i t  ( d i g i t ) .

r o u n d  t o  n e a r e s t  t e n s - ?

50612? 50,610 round to nearest hundred.
If the number is actually

506/2 50,600 50,600 then place a decita
to show it is not rounded

@Sig Figs in Physics 50600.

Rule 1: The number of Sig. Fig in a *s;
calonis the number with the least sig. Figure

E X
F

Pressure = Force
Area 2.005cm

I least s.f
45N Conly 27122cm

=
(3,22 (2.005) cmz

Calculater
s t a k e s . . .

45=3.22 E€12.005

01514892272 Pascals

Tanswer.
E



Rule 2; When adding / subtracting we keap

the number of decimal places of the
least accurate number:

EX 9.65 cm + 8.4 cm-2.89 cm =115.16

one decimal point aciy

Ans:15.2 - round up.

c o m b i n e d  e x a g e l e s :
8.71cm

8 . 7 1  + 3.2 ch

2 sig. Figs

11.1cm

=8.71 +29940625 ch

= 8 . 7 1 + 3.0
= 1 1 . 7 1 ans. 11.7cm.



@ Rounding Number
Rules:

1. If the remainder beyond the desided
digi ts of  accy is less than s

drop the last  d ig i t

EX Round ta 3 sig figs.

4.99499 ? 4,99cm

2. If the remander is greater than s
the increace the last  digi t  by 1

Round lo 3 Sig. Figs:
EX 0 . 0 8 7 5 7  ? 0.08761

3. If the digit beyond the desired accy
is a 5 then round the number to
the closest even number.
I to prevent rounding bias?

EX Round to 3 s ig.  f igs

3 . 7 . 7 5 0 0  ? 3.781 3.7850073.78

remainder
= 5

3 . 7 6 5 0 0 ?  3 . 7 6 1



Examplert: Round to 3 5ig. figures (9)

0 . 0 9 4 0 3  ?  0 . 0 9 4 0 .

9 5 , 6 3 2  ?  9 5 6 , 0 0

0.0203,2 ?  0 .0203 .

2 . 3 4 5 2  ?  2 . 3 4 ,

4.99,502 5.00

0 . 0 , 2 4 4 5 0  ?  0 . 0 2 4 4

96,650 96600

5 . 0 9 5 0 0 5 . 1 0

Note: In this class we keep more than

3 or 4 digit but in then end round
to 3 decimal places


