ITATIV

The study of chemistry involves not only observing thanges in matier, but alio mes-
suring these changes. In fact, most chemical principles cannot be fully understood without
obtaining and analyzing some guantitative data. The techniques of data collection, data
analysis, and measurement are an important part of chemistry.

Careful attentlon should be given to the degree of wrcertalnty in your meassurements.
Use only those diglts which are significant in your calculations In this experiment and in all
of the other quantitative experiments that follow. {Sez page 4 for 2 discussion of signifl-

cant dgls.)

The precision of your metheds can be reported with your results In terms of percent of
error. The percent error In calculations and measurements Is & comparison of the differences
between experimental results and theoretical values, enpreszed a3 & percentages. Percent

error can be determined 23 follows,

| experimental value ~ theoretical vaiue|

% error =

% 190%

theoretical value

A useful way of comparing two substances is to compare thelr densitles. By carefully
measuring the mass and volume of two substances, thelr densitles can be calcuiated as

foliows,

i3

agensity = e

iz

volume

cting this experiment, you will make several mass and volume measurements

and use these measurements to determine the density of water, an unknown liquid, and an
unknown solid. You will then determine the precision of your results by calculating percent

erroy.

Objectives
Ins this experiment, you wiil

& determine the density of different substances from mass and volume measure-

ments: and,

© calculate the percent error In your resuits.

EQUIPMENT

Z graduated cylinders (10 mL and 56 or 100 mL)
balsnce

beaker {100 or 250 mL)

string

PROCEDURE

Prepare a table for your data as dirscted
in the Analysis.

A. Density of Water

1. Measure the mass of & 100 mL or 250 mL
beaker to the nearest 0.01 g. Check with your
teacher if you are in doubt ahout reading the
balance.

2. Use the balance to ]
exactly 50.00 g of
beaker.

water to ths

3. Pour the 50.00 g of water into a 50 mlL or
160 ml gradusted cvlinder. Read the bottom
of the meniscus as shown in Figure 3-1.
Record the volume to the nesrest 0.5 mL.
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FUGURE 3-1. Reading lguld volume.
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y of an Unknown Liguld 4. Return the solid to a container designated by

i, Measure the mass of a 10 mi grad your tescher and pour the water into the sink.
cylinder.
2. Fill the graduated cylinder 1o aho
mark with the unknown lgn
Sormne liguids are hoarmiul bl using Table 1
?zoz spill or get on hands. B he volume - ide. Use the data collected in Parts A,
o the nearest 0.2 mi B, and C to calculate the mass per unit volume
3. %%guge the mass of the cylinder and its {density} for water, the unknown liguid, and
contents carefully and record. golid.
4. Return the unknown liquid to a container
designated by voyr teacher. Table 3-1
#sterial #ess @ Volume | Denslty
€. Density of a Solld beaker ® X
1. Obtain a solid object from your te &s;}f‘%: and beaker + water X x
measure its mass to the nearest 0.0 watsr
2. Fill & 100 mL gradusted cylinder about one- graduated cylinder E x
half full of tap water and read the volume cylinder + liguid ® x
t¢ the nearest 0.5 mL. liguid
3. Carefully immerse the solid in the water wator X #
in the cylinder as shown in Figure 3-2. Record water + solid “ X
the new volume to the nearest 0.5 mL, solid
2. Oncevou have completed your measurements,
7 Ty cbtain the names of the two unknowns from
T your teacher. Use a chemical handbogck to
find the theoretical densities of the three
- substances you tested.
e
I
|
~t CONCLUSIONS
S . Describe briefly a general method that could
L . be used to determine the density of a solid
gﬁ;igf and a ligui
AT 2. Calculate the percent error of your results.
— What were the major sources of ervor in your
i\m . methodology.
3. The method used to find the density of a
T solid, Part C, will not work for all solids.
Why not? Suggest a method for determining
the density of these solids.
4. Water is often used as & standard in making
comparisons between substances. Based on
FIGURE 3-2. Water displacemant method for determining the vour ohservations suggest a reason for using
derslty of an rreguier solid. water as a standard.
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