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Significant Figures. The accuracy of measurement is limited by the tools we use. Measuring devices are often marked off
in divisions of equal size. The things we measure often fall between these marks. For this reason, it is necessary to
estimate one place beyond the smallest measurement of any measuring device. The last digit of any measured value,
therefore, can be considered estimated. No more than one estimated digit can be included in any measurement or
calculation done with the measurement. This is ensured by keeping track of significant figures. The trailing zeros (zeros at
the end of the number) in numbers without an expressed decimal, are place holders and are not significant figures. The
leading zeros (zeros before the first nonzero digit) in numbers with an expressed decimal, are place holders and are not
significant figures. The number 0.00250 has three significant figures.

There are rules to keep extra uncertain numbers from cropping up in your calculations.

(multiplication and division - the number of significant addition and subtraction - the number of decimal places
figures in a product or quotient is the same as the in the sum or difference is equal to the number of decimal
measurement with the smaller number of significant places in the measured quantity with the smallest number
figures. of decimal places
Problem Problem

3.1415 x 2.25 = 7.068375 6.357 - 2.4 = 3.957
Correct number of Significant Figures = 3 Correct number of Decimal Places = 1
Solution 7.07 Solution 4.0

Percentage Error. The actual size of the error — the difference between the observed value and the true value — is known
as the absolute error. The sign of the absolute error is not
important. The size of the error is more important than
whether the value is over or under. The real measure of how Percent error =
far off a value is, is the percentage error. It is the size of the
error, the absolute error, compared to the true value.

|observed value — true value]
x 100%

true value

Matter. Matter is anything that has mass and takes up space. Pure matter can be
classified as elements or compounds. Elements are simple substances that can’t be Matter
broken down by chemical means. Gold is an example. Compounds are composed
of two or more elements chemically combined. The properties of elements are not
retained when they combine to form a compound. Mixtures are composed of two S Pure Mixture
. . ubstance

or more substances blended together. A solution is a homogeneous mixture. A
mechanical mixture has two or more phases. The properties of the substances in a
mixture are retained. This fact is useful for separating a mixture. For example, @  gjement  Compound  Solution  Mechanical
mixture of iron and sand can be separated using a magnet, because the iron is still Migire
magnetic.

Homogeneous Heterogeneous
Element Symbols. In 1814 Jons Berzelius, a Swedish chemist, devised the system
of symbols used by scientists. The goal of his symbols was to make it easy to write chemical observations in shorthand that
could be easily understood. Many symbols are just the first letter of the element’s name, upper case. Carbon, for example is
C. Other symbols have two letters from the element’s name, with the first being upper case and the second being lower case.
Examples include calcium, Ca, and cadmium, Cd. Some element’s symbols are based on the Latin name such as copper (Cu
= cuprum) and lead (Pb = plumbum)
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Answer the questions below by circling the number of the correct response

1. According to an accepted chemistry reference. the heat of 8. Using the rules for significant figures, the sum of 0. 027 gram and

vaporization of water is 540. calories per gram. A student determined
in the laboratory that the heat of vaporization of water was 620.
calories per gram. The student's results had a percent error of (1)
12.9,(2) 80.0, (3) 14.8, (4) 87.1

. In an experiment the gram atomic mass of magnesium was

. Which measurement contains a total of three significant figures?
(1) 0.0100g (2) 0.01¢g (3)0.010 g (4)0.01000 g

0.0023 gram should be expressed as (1) 0. 0293 gram, (2) 0.03
gram, (3) 0.029 gram, (4) 0.030 gram

How many significant figures are in 3100 mg? (1)1 (2)2 (3)3
(4)4

determined to be 24.7. Compared to the accepted value 24.3, the 10. The drawing to the right shows a line below a portion of a ruler.
percent error for this determination was (1) 0. 400, (2) 24.7, Based on the drawing, which of the following is an appropriate value
(3) 1.65, (4) 98.4 for the length of the line? (1) 3.652 cm (2) 3.65 cm (3) 3.7 cm
@ 4cm
. Astudent determined the melting point of a substance to be 55.2°C.
If the accepted value is 50. 1°C the percent error in her CENTIMETERS
determination is (1) 5.10, (2) 10.2, (3) 9.24, (4) 12.0 1 “ 3 4
‘IIII|IIII|IIII|IIII‘IIIIlIIII|IIII|IIII|I
. In an experiment, a student found that the percent of oxygen in a
sample of KCIO, was 42.3%. If the accepted value is 39.3%, the
experimental percent error is
42.3 0 30 0 11. Ablock of wood has the following dimensions: 2.1 ¢cm; 3.2 ¢cm, and
(1) 3.5 * 100% (3)53 X 100% 4.5 cm. What s its volume (V = L x W x H) to the correct number of
2 393 L00% “ 30 L00% szilgr;)jgctslrgt3 figures? (1) 30.24 cm® (2) 30.2 cm®* (3) 30. cm®
X X
423 ° 39.3 ° @
12. Which of the following is NOT matter? (1) a chair (2) air (3) light
. Astudent hasto measure m (4) water
the diameter of a test tube
mborder Ito calculatedthe 13. Which of the following is NOT a property of matter? (1) inertia
tube’s volume. Based on (2) occupies space (3) composed of elements (4) weightlessness
the diagram at the right, TEST ——
tr|1e tube's diameter s TUBE 14. Which of the following may be heterogeneous? (1) elements only
closest to (2) compounds only (3) mixtures only (4) elements or compounds
(1)1.25¢cm
(2)232cm ‘ 15. Which of the following is pure? (1) elements only (2) compounds
(3) 325 cm only (3) mixtures only (4) either elements or compounds
(4)12.5¢cm
', 2 3 4 16. Which of the following consists of more than one substance?
maetric (1) elements only (2) compounds only (3) mixtures only (4) either
RULER (cm) elements or compounds
17. Which of the following are types of matter? (1) elements only
_ o (2) compounds only (3) mixtures only (4) all of these
. Agraduated cylinder is filled to the mL 49
!FVf?',ShOW” by the arrow labeled ¢ = 18. Which of the following is a type of mixture? (1) elements only
E," in the diagram to the right. e (2) compounds only (3) solutions only (4) elements or compounds
F =
After standing for several days, = 9
enough water evaporates for the A = 19. Which of the following is matter? (1) love (2) ideas (3) rock
water level to drop to the arrow E — (4) heat
labeled “D.” How much water has = 8
evaporated? (1)12mL(2)115 g = 20. The tendency of matter to maintain its state of motion is known as
mi. (3) 8.65 mL (4) 8.7 mL D -DE— (1) density, (2) inertia, (3) mass, (4) volume.
= 7
21. Which of the following is NOT composed of two or more types of

atoms? (1) element (2) compound (3) solution (4) mechanical
mixture
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22. Which represents a homogeneous mixture? (1) CuSO,(s)
(2) NaCl(aq) (3) Bry(¢) (4) CO,(9) € '0¢ AN AN
23. Which substance can be decomposed by a chemical change? Z gg g g% g g
(1) ammonia (2) iron (3) argon (4) helium . . .
€ 'Ld VLT T°L
i € '9¢ € 91 ¢ 9
24. The symbol for potassiumis (1) P, (2) K, (3) Sn, (4) Po.
y p (1P, K, (3)Sn, (4) ¢ ‘¢z b QT TG
25. The symbol for lead is (1) Li, (2) Le, (3) Pb, (4) Fe ¢ V¢ eVl vy
T '€c v '€l [A>
26. The matter in a container is composed of hydrogen and oxygen. TAN A4 €T € ¢
When the contents of the container are added to a fire, the fire goes WA e IT e T
out. This shows that the hydrogen and oxygen in the container are SToMSUY

27.

28.

20.

30.

(1) mixed to form a solution, (2) mixed to form an emulsion,
(3) chemically combined to form a compound, (4) separate elements.

Ahottle of green food coloring, which was left standing on a shelf for
along time, separated into distinct blue and yellow layers. The food
coloring was most likely (1) an element, (2) a compound, (3) a
mixture, (4) changing phase.

A light that is shined through the material in a container is reflected
in such a way that it forms a visible ray or beam. The material in the
container could be (1) an element, (2) a compound, (3) a solution
(4) a mechanical mixture

Material left in a container separates into two phases. The material
in the container could be a (1) compound, (2) solution, (3) element,
(4) mechanical mixture.

Given: @ = particle X Which diagram represents a mixture?

O = particleY
oo °
© oo fo) .O ® o
[ o} o o O e o

(1) 0] (3) (4)



