DENSITY

- Density is a measure of the concentration of matter; of how much
matter is present in a given space

- Density is defined as the MASS per unit VOLUME, or ...
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What are the metric units of DENSITY?
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As you saw in the lab, we didn't use either kilograms or cubic meters in
the lab.



In the lab, we typically measure masses as grams and volumes
as milliliters, so the density unit we will use most often is:
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Measuring density

... of a liquid
] T _| 2 Fillcylinder and measure

—| 1) Measure mass of —| volume ofliquid
—| empty cylinder T’ \}o\\)vn e = 25 . 3 vv»L
- 9735 s —
| moagsS Z :
- J /;_/ZZ 3) Measure mass of filled cylinder
- /;ZZ—L Mmass = 120.553
— ﬁ Z_.
_ L

= 2

4) Subtract to find mass of liquid o) Density = mass liquid / volume liquid
130, 5C 9 . 3510 g
— 9235 3 Densily = THEE wl

e = 1.3 Jml
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...of an object

1) Measure mass
of object

m

=i

aqS X 979 9

2) Partially fill cylinder
with liquid, record volume.

volume = 1.5.0 mL

= o

3) Put object into cylinder, record new
volume

volume = L6.bml

4) Subtract to find volume of object

12.6.6 L
__17%,0 mL.

1.6 ml

5) Density = mass object / volume object
\ 7:7% 9
[Dens v = DY "l

= b I mL




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.
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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
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Ky = 103 giiﬁ.ffil’ e
K 10 base. umit.
'l = 0L
Ke = 107




How do we actually USE a conversion factor?

iy
(m<=lo “m

Convert 15.75m to cm \__/

15,18 o % N 197 m

\o'L%

DRAG
AND
DROP!

Put what you want fo cancel on
the bottom, then ...

... put what it equals on the top!
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Convert 14500 mg to kg

14500 b*/ X = 0,0US K If you have TWO prefixes
\0 4 in your problem, you will apply
g TWO conversion factors in
{‘Q/ your solution!
Cancels Cancels
mg d
....3 _ ]D._
= | O m /{/L W = (2

Convert 0.147 mm to ;Am
I\—micro—

O, W7 mvim ¥ o Y e 147 Ao m
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Convert 38.47 in to m, assuming 2.564 cm = 1 in
2.5Y ¢m = 'n Cyn = 107 %,

g€u7!/¢:/ x;sqkﬁx 2:”’ = 0,977 m ‘

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.

88100 kHz to MHz N Hz = lO Hz M He :JOC'H% Hz"“‘SL ((“*N?dency>

%EIOOW LEY N\H"‘: §¢.) MHz|
10 Ha

0.004184 kJ to J ey =t0° 3 I = eneryy

D.0641gY k3  10°F - g4 T
"3 q.1€4 3
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Practical applications of dimensional analysis: Drug calculations.

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. It equates the mass of drug in
the solution to the volume of the solution. We can use it

in the same way we'd use the other conversion factors
we have done so far!

SO mg devg = mb hiywid

L Vvid
O mg g 5 =t 2T0 Gl Ly
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Mileage

A car (averaging 17.5 miles per gallon) is
traveling 50 miles per hour. How many gallons
of gas will be used on a trip that lasts 0.75 hours?

|71Sm; “—3&.\ SOmi = hre

0175%7(509'0:/)( g&»\ *1o\3r~\

Wr 7S il

At $3.65 per gallon, the cost is?

§3,65= g0

L. gl 23*55 :\557.@7/




23 Accuracy and Precision

- two related concepts that you must understand wheh working with
mMmeasured numbers!

Accuracy Precision
- how close a measured number is to the
CORRECT (or "frue”) value of what you - how close a SET of measured numbers
are measuring are to EACH OTHER
-Is it right?" - "Can | reproduce this?"

- checked by repeated measurements
- checked by comparing measurements

against a STANDARD (a substance or
object with known properties)




