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13. Can you f£iad the main ideas
in what you re=ad?

l4. Do you Ty to get che daiaing
of important new words?

15. Are you able to read withour
saying each wrod @9 yourself?

NOTE-TAKING

16. As you read, do vou make noras?

17. Do you review class notes as
soon as possibdle after calss?

REMEMBERING

18. Do you try to find a genuine
purpose and goal for yourself
as you study?
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27. Do you make specific preparations
for examinations?

28. In studying for an examination, -
do you distribute your time
over at least two sessions?

29. Do you combine inportant notes
on your textbook and from class
into 2 new master outline in
studying for a major examination?

30. In preparing for an examination,
do you attempt to predict exam—
ination questions?

31. In preparing for an examination,
do you review the important facts
and principles?

32. On the night before an examlnatioﬁ
do you go to bed at about your i L
usual time?

Which question did you answer. almost always or most of the time ? They represent

your strong points as a student? Write dowr their numbers

Which ones did you mark sometimes or almost rever? Write their numbers down
These are your weak points as a student.

Now look back at each of the gquestions represented by these numbers on the
Checklist to see which you consider to be your three greatest weaknesses.

Name them briefly.
Greatest Assets Greatest Weaknesses

Now look at those gquestions in the Checklist which are starred (1,4,5,13,14,18,20,
30,). These questions are about practices which the best students in three
colleges think are especially important. How many of these eight questions

did you answer almost alwavs or most of the time?

You may wish to know how your study habits compare with those of other students
Give yourself 4 points for each mark in column ! (almost always); 3 points

for each mark in column 2 (most of the time); 2 points for each mark in ‘column
3 (half of the time); 1 point for each mark in column &4 ( sometimes); and

no points for the marks in the last column (almost never).




2-2A

DENSITY (pg. 38)

1.  Density is the ratio of mass to volume, or...

· DENSITY   =


· D   =

2.  You  will  often  see  density  expressed in  grams per cubic 
     centimeter, g / cm3, or...

3.  The densities of gases are generally reported either in kilograms 
     per cubic meter, kg / m3, or in...

4.  Density is a characteristic physical property of a substance. It 
     does not depend on the...

PRACTICE (pg. 40)

1.  What is the density of a block of marble that occupies 310 cm3 
     and has a mass of 853 g?     2.75 g / cm3
2.  Diamond has a density of 3.26 g / cm3. What is the mass of a 
     diamond that has a volume of 0.35 cm3?     1.14 g
3.  What is the volume of a sample of liquid mercury that 
     has a mass of 76.2 g , given that the density of mercury 
     is 13.6 g /mL?     5.60 mL
Name_________________________   Period_______   Date____________

Density Problems

· Density is the ratio of a substance’s mass to its volume 

     (mass / volume).  Thus, the mass of material present in one 
     unit of volume of the material is its density.  The equation 
     for density is…

Density  =        mass      

or

D   =                    

     

            Volume

1.  Calculate the density of the following materials:

a.  35 g of a substance that occupies 25 mL.
(1.4 g/mL)
b.  2,800 g of a substance that occupies 2.0 L.  Calculate the 

     density in grams per milliliter.
c.  1kg of solid water (H2O) with dimensions 
     of 10 cm  x  10 cm  x  100 mm
(1 g / cm3)
2.  One kilogram of metallic osmium, the “heaviest” substance 
     known, occupies a volume of 44.5 cm3.  Calculate the density 
     of osmium in grams per cubic centimeter.

3.  Calculate the density of a block of wood which weighs 750 kg 
     and has the dimensions 25 cm  x  10 cm  x  5.0 m.

4.  If 2.02 g of hydrogen gas (H2) occupies 22.4 L, calculate the 
     density of hydrogen gas in grams per liter.
(0.9 g / L)
5.  The density of alcohol is 0.8 g / mL.  What is the mass of 
     50 mL of alcohol?

6.  A container filled with carbon tetrachloride (CCl4) 
     measures 90.0 cm  x  90.0 cm  x  4.0 m.  The density of CCl4 
     is 1.58 g / mL.  What is the mass, in kilograms (kg), of CCl4 in 
     the container?
(511 kg)
7.  The density of hydrochloric acid (HCl) is 1.6 g / mL.  What is 
     the mass of 18.3 mL of hydrochloric acid?

8.  Aluminum (Al) has a density of 7.14 g / mL.  (a)  What’s 
     the mass of a block of aluminum with dimensions 
     of 2.4 cm  x  9 mm  x  9 mm?

9.  The density of mercury, is 13.5 g/mL.  (a)  What is the mass of 
     8.20 mL of mercury?  (b)  What volume would 120 g of 
     mercury occupy?
(111 g ; 8.89 mL)
10.  Carbon dioxides (CO2) density at standard temperature and 
       pressure (STP) is 1.98 g / L.  (a)  What is the volume of 
       8.5 x 10-2 g of CO2? (b) What is the mass of 38.7 mL of CO2?

11.  Nitrogen gas (N2) has a density of 1.25 g / L.  (a)  What’s the 
       mass of 850 mL of N2?  (b)  What’s the volume of 2.5 kg 
       of N2?

(1.06 g; 2,000L)
2-3.1

USING SCIENTIFIC MEASUREMENTS (pg. 44-45)

1.  Accuracy refers to the closeness of measurements to the...

2.  Precision refers to the closeness of a set of measurements of…
3.  Measured values that are accurate are close to the...

4.  Measured values that are precise are close to one another but 
     not necessarily...

PERCENT ERROR (pg. 45)

1.  Percent error is calculated by subtracting the accepted value 
     from the experimental value...

· PERCENT ERROR  =

2.  Percent error has a negative value if the accepted value is...

3.  Percent error has a positive value if the accepted value is...

PRACTICE (pg. 45)

1.  What is the percent error for a mass measurement of 17.7 g, 
     given that the correct value is 21.2 g?       (17%)
2.  A volume is measured experimentally as 4.26 mL. What is the 
     percent error, given that the correct value is 4.15 mL?    (2.7 %)
2-3.1b
PERCENTAGE ERROR PROBLEMS

Percentage error is a way for scientists to express how far off a 

laboratory value is from the commonly accepted value.  The formula is: 

    % Error  =  Experimental Value  -  Accepted Value  x  100%

                                                Accepted Value      
Determine the percentage error in the following problems
1.  Experimental Value   =   1.24 g

Answer: - 4.62 %
     Accepted Value   =   1.30 g

2.  Experimental Value   =   1.24 x 10-2 g
Answer: + 24.25 %

     Accepted Value   =   9.98 x 10-3 g

3.  Experimental Value   =   252 mL

Answer: +12.00 %

     Accepted Value   =   225 mL
4.  Experimental Value   =   22.2 L

Answer: - 0.89 %

     Accepted Value   =   22.4 L
5.  Experimental Value   =   125.2 mg

Answer: + 0.32 %
     Accepted Value   =   124.8 mg
Name_________________________   Period_______   Date____________

Lab Exp. 7: MEASUREMENT, ACCURACY AND DENSITY

Part I: Measurement and Accuracy

●  Purpose: Determine experimental volume of a 25 mL graduated cylinder
                               and compare it to the accepted value.

●  Procedure


    1.  Measure the inside diameter of the cylinder.  ______________


    2.  Measure the height of the cylinder.  ______________


    3.  The accepted volume of the cylinder is  ______________

●  Calculations:


    1.  Calculate the experimental volume of the graduated cylinder using the  

                     following equation. V  =  π r2 h

    2.  Calculate your percent error

●  Conclusion:

Part II: Density of metal bar

●  Purpose:  Determine the density of a zinc bar experimentally and compare
                                this value to the theoretical one

●  Procedure


    1.    Weigh the zinc bar  ______________


    2a.  Determine the volume, in cubic centimeters (cm3), of the zinc bar 

                       through dimensional analysis.  Measure the bars…

         ● length __________,  ● width __________,  ● height __________  

      b.  The volume is ______________


    3a.  Determine the volume of the bar using the water displacement method.

                       Place an amount of water in a graduated cylinder and record the

                       volume (initial vol.) __________ .  Then place the bar into the cylinder

                       and record the final volume  __________ .                 

                b.    The volume is ______________ 


  4.      The accepted density of zinc is  ______________.

Calculations

1.  Determine the density of the


3.  Calculate the density of the zinc  

     zinc bar using the volume


                 bar using the volume from
     from dimensional analysis                                          water displacement

2.  Calculate your percent error


4.  Calculate your percent error

●  Conclusion:

Part III: Density of metal shot
●  Purpose: Determine the density of aluminum shot experimentally and 
                    compare this value to the theoretical one

●  Procedure


    1.  Pour an amount of water in a 25 mL graduated cylinder and record the 

                     volume  ______________  and weigh it.  ______________


    2.  Place an amount of aluminum shot in the cylinder and record it’s new 

                     volume  ______________  and it’s new mass.  ______________ .


    3.  The accepted density of Aluminum is  ______________

●  Calculations


    1.  Calculate the volume of the metal shot through water displacement.

    2.  Calculate the mass of the metal shot.

3.  Calculate the density of the metal shot

    4.  Calculate your percent error

●  Conclusion:

2-3.2

SIGNIFICANT FIGURES (pg. 46)
1.  Significant figures in a measurement consist of all the digits 

     known with certainty plus one final digit, which is somewhat…

2.  Thus the term significant does not mean…

3.  Insignificant digits are never…

Rules for Determining Significant Zeros (pg. 47)
                 Rule                                               Examples
1.  Zeros appearing between


a. 40.7L has 3 sig figs 

     nonzero digits are significant

b. 87009km has 5 sig figs 
2.  Zeros appearing in front of 

a. 0.095897m has 5 sig figs

     nonzero digits are not significant
b. 0.0009kg has 10 sig figs
3.  Zeros at the end of a number

a. 85.000g has 4 sig figs

     and to the right of a decimal

b. 9.000000mm has 7 sig figs 

     are significant
4.  Zeros at the end of a number

a.  2000m may contain from

     but to the left of a decimal may

     1 to 4 sig figs, depending 

     or may not be significant.  If

     on how many zeros are

     such a zero has been measured

     placeholders.  For

     or is the first estimated digit, it

     measurements given, 

     is significant.  On the other 

     assume that 2000m has 1

     hand, if the zero has not been

     sig fig.  

     measured or estimated but is 

b.  2000.m contains 4 sig figs 

     just a placeholder, it is not 

     indicated by the presence

     significant.  A decimal placed 

     of the decimal point.

     after the zeros indicates that 

     they are significant.
2-3.2b
SIGNIFICANT FIGURE PRACTICE PROBLEMS
1.  Determine the number of significant figures in each of the 

     following. 
     a.  __________  804.05 g

i.__________400 mL
     b.  __________  0.0144030 kg
j.__________30000. cm
     c.  __________  1002 m


k.__________0.0625000 kg
     d.  __________  0.02 g


l.___________0.020 cm3
     e.  __________  6,051.00 L

m.__________13.70 g/mL
     f.  __________  142 mg


n.__________1.071 cm3
     g.  __________  0.073 g


o.__________5.00 mm

     h.  __________  55.320 km

p.__________1.010 mg

2.  Determine the location of the last significant place value by 

                                                                                                                                                                                                                         


.

     placing a bar over the digit. (Ex.  1.700 ).
     a.  __________  8040 g


f.__________90,100 mL
     b.  __________  0.0300 kg

g.__________4.7 x 10-8 cm
     c.  __________  6.02 x 1023 atoms
h.__________10,800. kg
     d.  __________  2.000 x 102 mg
i.__________699.5 cm3
     e.  __________  0.90100 L

j.__________0.00410 g

3.  Suppose the value “seven thousand centimeters” is reported to 

     you.  How should the number be expressed if it is intended to 

     contain the following:
     a.  1 sig fig


b.  4 sig figs

c.  6 sig figs
     __________


__________

__________
2-3.3
ROUNDING (pg. 48)

The extent of rounding required in a given case depends on
whether the numbers are being…

Rules for Rounding Numbers
If the digit following the                then the last              Example(rounded      

last digit to be retained is:              digit should:             to three sig figs)
● greater than 5


be increased by 1

42.68  ( 42.7
● less than 5



stay the same

17.32  ( 17.3
● 5, followed by nonzero

be increased by 1

2.7851  (  2.79

   digit(s)
● 5, not followed by

be increased by 1

4.635  (  4.64
   nonzero digit(s), and 





(because 3 is odd)
   preceded by an odd digit
● 5, not followed by

stay the same

78.65  (  78.6
   nonzero digit(s), and





(because 6 is even)
   the preceding significant
   digit is even
ADDITION OR SUBTRACTION WITH SIG FIGS (pg. 49)
1.  When adding or subtracting decimals, the answer must have the 

     same number of digits to the right of the decimal point as there 

     are in the measurement having the…
2.  When working with whole numbers, the answer should be 

     rounded so that the final digit is in the same place as the…
MULTIPLICATION & DIVISION WITH SIG FIGS (pg. 49)
For multiplication or division, the answer can have no more significant figures than are in the measurement with the…
2-3.3b
CALCULATIONS USING SIG FIGS
Perform the following operations expressing the answer in the correct number of significant figures.
1.  1.35 m  x  2.467 m  =
2.  1,035 m2  ÷  42 m  =

3.  12.01 mL  +  35.2 mL  +  6 mL  =
4.  55.46 g  -  28.9 g  =  

5.  0.021 cm  x  3.2 cm  x  100.1 cm  =  

6.  0.15 cm  +  1.15 cm  +  2.051 cm  =

7.  150 L3  ÷  4 L  =

8.  505 kg  -  450.25 kg  =

9.  1.252 mm  x  0.115 mm  x  0.012 mm  =

10.  1.278 x 103 m2  ÷  1.4267 x 102 m  =  
11.  2.4 g/mL  x  15.82 mL  =
12.  94.20 g  ÷  3.16722 mL  =
Name_________________________   Period_______   Date____________
DENSITY OF LIQUID: Part IV

●  Purpose: Determine the density of three known liquids, water, ethanol and lead (II) 
                     nitrate and one unknown liquid.  Compare the densities and determine what 
                     the unknown liquid is based on it’s density.                         
●  Procedure
    1.  Collect and record data for known and unknown liquids.

          a.  Mass clean, dry 25 mL graduated cylinder.
          b.  Add 5 mL of water to the graduated cylinder and reweigh it.  Repeat using 5 mL 
               increments until 25 mL of water has been weighed.
          c.  Clean and dry graduated cylinder and repeat step 2 with the ethanol and then 
               with lead (II) nitrate. 

          d.  Mass clean, dry 50 mL graduated cylinder.
          e.  Add 30 mL of unknown liquid that your teacher assigns you to the graduated 
               cylinder and reweigh it.  Repeat using 5 mL increments until 40 mL of the 
               liquid has been weighed.
    2.  Calculate the mass of each liquid used and each mass/volume (density) ratio.
    3.  Graph the known and unknown liquids volume (x-axis) and mass (y-axis.
    4.  Determine the slope of each best fit straight line and record this in the data table.
    5.  Determine the identity of the unknown liquid.
	Type of Liquid
	Mass of cylinder (g)
	Volume of Liquid (mL)
	Mass of  Liquid & Cylinder (g)
	Mass of Liquid
(g)
	Density of Liquid
(g/mL)
	Slope of Line from Graph
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●  Conclusions
    1.  Calculate and list the average densities of the liquids and record 

         the slope of the line from the graph above.
	
	Water
	Ethanol
	Lead (II) Nitrate
	Unknown

	Density (g/mL)
	
	
	
	

	Slope

(g/mL)
	
	
	
	


    2.  List liquids in order of increasing density.


1).______________    2).______________    3).______________

    3.  The unknown liquid is _________________________________ .
