Measuring density

... of aliquid
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T 2 Fill cylinder and measure
1) Measure mass of —| volume of liquid
empty cylinder T’ \}o\\)vn e = 25 . 3 vv»L
7735 A —
M aSS = .
j /;_/ZZ 3) Measure mass of filled cylinder
2] pnass = 130,55
3 I
T
-

4) Subtract to find mass of liquid 9) Density = mass liguid / volume liguid
120.564 4 1L 10 g

- 77.355 NensiTy = 75769 wmL
55103 HRECIRAE
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...of an object

1) Measure mass volume
of object volume = Lb.b
Mmags = 97 Y 9

=i

2) Partially fill cylinder
with liquid, record volume.

16.6.L

= o

3) Put object into cylinder, record new

ml

4) Subtract to find volume of object

volume = 1.5.0 mL _ 15.0mL
[ mL
5) Density = mass object / v;lume object
199
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15 Converting from one unit to another

We will use the method of dimensional analysis, sometimes called the factor-label
method.... or, the "drag and drop" method!

Dimensional analysis uses conversion factors fo change between one unit and another

What's a conversion factor? A simple equality.

EXG&W\P\Q
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Conversion factors in metric

In the metric system, conversion factors between units may always be made from
the metric prefixes!
3

FO(" Q\Fump\e/ ! k\lof\ M € an § \D

\~< - \OB

So
3 Syt ly +h
_ JVsT apply The
\“<YY\ B \D?\ 02 £ to the
K 4 10, base. unit.
3
K¢ = 10 ¢




How do we actually USE a conversion factor?

-
Cm=1lo "m DRAG
Convert 156.75 m fo cm / ésgp.
= Ve !
| S ,] S C,W\ . | S 7 S Cmn Put what you want to cancel on
. y( X \ _1 - the boftom, then ...
O /( ... put what it equals on the top!
2
Convert 0.01893 kgto g K < ~ 10 g

Z

w“/fﬂ( X\% i3
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-9 B
Convert 14500 mg fo kg V*\?] 3\03 kﬂ JDﬁ
?>

1“1$00 m /ﬁ/x x

Convert 0.147 mm fo m (vhtf also mesng "“‘“"0}

- -3
I\—mm:ro— M =10 T \O

)b[’)w,/,( 10~ W MJ_VZ — |L(7/Mm/
0




Convert 38.47 in to m, assuming 2.564 cm = 1 in
’ -2
L.SY e = In Cm =10 m

‘ /Z,SLI Cyﬁ |Oulm =
%%iq7 | "01977
/x % X % lm

Even though English unifs are involved, we can solve this problem the same way
we solved the previous problem where only metric units were used!



2 Even if you're unfamiliar with the metric units involved in a problem, you
can still do conversions easily.

. H'Z. - /S (F(‘eﬁ\}én{\/J
88100 kHz to MHz kHa= 107Hs M= 06 Ho

103% M,
36100 L= x %X[Oé I%S

0.004184 kJ 10 J KT < \033 RERRYS Ce””@\/)

0.06418Y 10°J :'H,I%L{ 3
06 I/fx % | ‘



21

A sample application of dimensional analysis: Drug calculations in the
healthcare field...

Example: A patient is ordered 40 mg of codeine phosphate by subcutaneous
injection. 50 mg in 1 mL liquid is available. How much of this liquid should be

adminstered?
This is a CONVERSION FACTOR. Many statements
- with "in" or "per" connecting two numbers can

J/ be used as conversion factors!

EOW\j a\\/‘u\o) = ﬂ,mL

HO %Jlrv\(j xgﬂmé“ ~10. & mlL



