Chapter 3 Reading Guide Name

Answer the following on a separate sheet of paper, using complete sentences where appropriate.
SECTION 3.1 MEASUREMENTS AND THEIR UNCERTAINTY

1. Why are numbers used in chemistry often expdessscientific notation?

2. What is 503,000,000 is written correctly in stigc notation.

3. Is the following sentence true or false? To deevhether a measurement has good precision or poor
precision, the measurement must be made more ti@n 0 . Explain

4. Decide whether each of the three following seces that describes accuracy or precision.

a. Four of five repetitions of a measurement wemaerically identical, and the fifth varied from the
others in value by less than 1%.

b. Eight measurements were spread over a wide range

c. A single measurement is within 1% of the corkedte.
8. Complete the following sentence. For an expertalaneasurement, the experimental value minus the
accepted value is called the
9. Relative error is also called .
10. The accepted value of a length measureme@Oi€@, and the experimental value is 198 cm. Whdte
percent error of this measurement?
11. If a thermometer is calibrated to the nearegtek, to what part of a degree can you estimate th
temperature it measures?
12. Select the letter of the correct digit. In theasurement 43.52 cm, which digit is the most uageét

a. 4 b.3 c.5 d.2
13. Select the letter of the correct number ofificant figures in the measurement 6.80 m.
a.z2 b.3 c.4 d.5

14. List two situations in which measurements havenlimited number of significant figures.
15. Which sentence(s) are true about significauirés.
a. Every nonzero digit in a reported measuremeasssimed to be significant.
b. Zeros appearing between nonzero digits are regeificant.
c. Leftmost zeros acting as placeholders in frémtamzero digits in numbers less than one are not
significant.
d. All rightmost zeros to the right of the decirpaint are always significant.
e. Zeros to the left of the decimal point thatascplaceholders for the first nonzero digit tolgfeof
the decimal point are not significant.
16. Is the following sentence true or false? Anngrss as precise as the most precise measureremihich
it was calculated.

SECTION 3.2 THE INTERNATIONAL SYSTEM OF UNITS
1. Copy and complete the table showing selectdzh§$ units of measurement.

Units of M easurement
Quantity Sl base unit Symbol
Length
Mass
Temperature
Time

2. All metric units of length are based on multgotd
3. Explain what is meant by a “derived unit.”
4. Give at least one example of a derived unit.



Match each metric unit with the best estimate ofahgth or distance.

5. Height of a stove top above the floor anl k
6. Thickness of about 10 sheets of paper b.1m
7. Distance along a road spanning about 10 teleppotles c.lcm

8. Width of a key on a computer keyboard d.h m

9. Which sentences are true about units of volume.
a. The Sl unit for volume is derived from the metke Sl unit for length.
b. The liter (L) is a unit of volume.
c. The liter is an Sl unit.
d. There are 1000 chin 1 L, and there are also 1000 mL in 1 L, so f snequal to 1 mL.
10. The volume of any solid, liquid, or gas willactge with .
11. A kilogram was originally defined as the maks o
12. Which of the unit of mass commonly used in cisémthat equals 1/1000 kllogram

a. gram b. milligram c. milliliter d. Megagram
Match each of the three descriptions of a volumiaéocappropriate metric unit of volume.
Example Unit of Volume
13. Interior of an oven a.lL
14. A box of cookies b. £m
15. One-quarter teaspoon c.1mL

Match each unit of mass with the object whose mamdd be closest to that unit.

Mass Unit of Mass
16. A few grains of sand a. 1kg
17. A liter bottle of soda b.1g
18. Five aspirin tablets c.1mg
23. Which of the following instruments is used teasure mass.
a. scale b. balance beam c. platform balance nalytécal balance
24. Is the following sentence true or false? Thesra an object changes with location.

Explain.

25. When brought to the surface of the moon, witiass have more or less weight than it did on tiniase of
Earth, or will it be the same weight? Explain.

29. What is the zero point, 0 K, on the Kelvin scedlled?
30. A change of temperature equal to one Kelvegisal to a change of temperature of how many degree
Celsius?

32. One calorie is the quantity of heat that raikesemperature of of pure vister




Chapter 3 Reading Guide Name

Answer the following on a separate sheet of paper, using complete sentences where appropriate.
SECTION 3.3 CONVERSION PROBLEMS
1. How are the two parts of a conversion factaatesl?
2. Look at Figure 3.11. In a conversion factor, sh&ller number is part of the quantity that has th
unit. The larger number is datteoquantity that has the it. un
3. Is the following sentence true or false? Thealctize of a measurement multiplied by a convertactor
remains the same, because the measurement bewgyteahis multiplied by unity. Explain.
4. Write two conversion factors based on the retestip between hours and minutes.
5. The average lead for a mechanical pencil icB0ong when it is new. Which of the following cargion
factors you would use to find its length in inches.

a 2.54 cm b lin c 6.0 cm d lin

1in ' 2.54cm ©1in "6.0cm
6. A student is asked to calculate the volume, ilfiliters, of 2 cups of oil. There are 225 mL parp. The
student calculates the volume as follows:

Volume = 2 cups xﬂ =0.08 1
25 mL

List three errors the student made.
7. What is dimensional analysis?
8. Reread Sample Problem 3.5. The correct convefaaor has the unit in the denatoin
and the unit in the numerator.
9. A container can hold 65 g of water. Circle tbewersion factor needed to find the mass of wéiatr %
identical containers can hold.

5 container: b 1 container c 659 d 659

659 " 65¢ "1 containel " 5 container:
12. Show the calculation you would use to convegtfollowing:

a. 0.25 m to centimeters

b. 9.8 g to kilograms

c. 35 ms to seconds
d. 4.2 dL to liters

13. Complex conversions between units may requsiregu conversion factor.
14. Name three common measurements that are eggrass ratio of two units.
15. What technique can be used to convert compiés?

SECTION 3.4 DENSITY
1. Is the mass of one pound of lead greater tleas,than, or equal to the mass of one pound dfdest

2. Which material has a greater density, lead athfrs?
3. How is density defined?
4. The mass of a sample is measured in gramstamdlume is measured in cubic centimeters. In wh#s
would its density be reported?
5. Look at Table 3.6 on page 90. Circle the latfe¢he material that will sink in liquid water at@.

a. aluminum b. corn oil c.ice d. gasoline
6. The density of a substance generally decreasks temperature increases. Are there any exceptmthis
statement? Explain.




Vocabulary Review
Match the correct vocabulary term to each numbsta@ment .Write the letter of the correct ternyouar

paper

Column A Column B

1. the ratio of the mass of an object to its volume A. Celsius scale
2. closeness of a measurement to the true value B. measurement
3. the mass of 1 L of water at 4°C C. scientific notation
4. difference between the experimental value aadttepted value D. joule

5. the degree of hotness or coldness of an object E. energy

6. the Sl base unit of length F. error

7. aratio of equivalent measurements G. density

8. a quantity that has both a number and a unit H. kilogram

9. temperature scale on which water freezes an@bails at 100°C I. accuracy

10. a way to analyze and solve problems, usingitits of the measurements J. meter

11. a method of expressing numbers as a prodwctoéfficient and a power of 10 K. temperature

12. the Sl unit of energy
13. the capacity to do work or to produce heat

conversion factor
. dimensional analysis

<r

Multiplying and dividing with significant figures:
The Rule is simple: When multiplying and dividinge answer must be rounded to the least number of
significant figures.

Review Page 71 and Look at the practice problen8ample Problem 3.3
Here is the process.

area=4.83nx 6.97&

First do the multiplication area = 33.70374n>

on your calculator

Count sig sigs in each number 4.83 m has 3 sigmifiigures
6.978 m has 4 significant figures

Round to the smallest number o : >

significant figures

(3 in this case)

Now complete the following problems. Write the arssvon your own paper
14.8.4 mx 3.33 n¥

15.4.823 g+ 1.5Z

16. 23.5 seconds(xwl
60 second

17. Calculate the volume of a box with the follogZidimensions; 13.1 cm by 2.5 cm by 44.2 cm.



