Ch 2: Measurement and Problem Solving

Exact numbers: Covm'h‘vu) (or by &e&'mz’r.‘w)

Measurements: (ontdin <ome lAmz,er"h:vdj

length: <— 55cmlong ——>| wmarks every
/ 0.1 cm
Team A: { Team B: Team C: |
marks
ov 5.6cm 5.68 cm 549 cm
erv -~
[ e 5.5cm 5.66 cm 5.51cm
5.4cm 5.67cm 5.50 cm
Averages: ¢ G.m, 561 m 5.50 em

Quality of measurements:

Accuracy: "correctness" - how close to "true" value
At ¢ wore ecrurate Han B

Precision: "repeatability” - how close a group of values
are to each other
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Precision in measurements

Precision is usually dependent on how many marks are
on the measuring device. 6.52 of 6.53 /m

< |““|l“l|
60 61 62 63 64 6.55 6.6 cm

tManrLry

Every metric measurement has exactly one uncerfain c\'wdi'{'.

—_———————

Significant figures: used to track uncertainty through
calculations

100cm /3= 3.33%333 ... cm

{oo many digits !
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Significant figures

Which digits in a measurement are significant?

1. All nonzero digits are significant
a. 23.48cm 4 <f.
b. 1.22 cm > 5%
2. Leading zeroes (to left of nonzero digits) are never
significant
a. 0.00281cm 3 sf
b. 0.000281cm 2 s¥

3. Trapped zeroes (interior) are always significant
a. 0.002081cm 4 s+
b. 0.03002005cm 7 €

4. Trailing zeroes (to right of nonzero digits) are significant
IF there's a decimal point anywhere in the measurement

a. 0.005(5 cm Tsé

b. 48000.0cm © st

nnnnn

d. (l.lé)OOOcm unclear # ¢f. aveid ‘H/l'lg:

((Onu ASGuwe wovst - 2 st nnlg)
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Rounding

Rounding reduces the number of sig figs in a measurement.

round to
4 s.f.

421§_8 cm > 4721.4 em
look at 1 digit to right of last sig fig:

0-4 round down
5-9 round up

922.2-48 cm ro4u:?| to> 1227 em

5_2197 cm rozusn? to> 9900 cm

‘5427 cm round t0> 55600 tm  wncleay

3 s.f. %

‘M\AS‘\' hWge scicvrﬁ Ve v\o{'a 100 -
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Scientific notation

Scientific notation: e used to easily report very small or
very large numbers

e always clearly shows any desired
number of significant figures
(never ambiguous)

# x 10 10°= |
—_— \ L 101= 1D
LC"W-QCV\ l*,D rowgr o€ 1D

to chawge ¢ize

10%2= [0 x (0 = [5D
103= looo

'2.(.)6x102= 100. Twwwe K S“w) -(‘;33
dcc:wu,o

2.000 x 102 = 200 0 4 of

big H
5500=  5.50 x [O°
S&Y we want 3 S -—/‘ '\7062*7\’( T“"d ot 10 Yol ‘ﬁ‘
wakes X 4 21
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Scientific notation

decimal

676x100 —> 1350

AN

decimal 0

1.34x10? ——5
KA
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Entering scientific notation into a calculator

To use scientific notation on your calculator, you

must use the

E

To enter 1.38 x 10°;

I.38E5

To enter 2.551 x 1073 ;

text calculator:

numeric calculator:

ch2aPage 7



