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Chemistry SOL Review 
by Anne Mooring (Jamestown High School, Williamsburg VA, 2006) 

Chemistry SOL Review—Scientific Investigation 

Answers on next slide 

Match the equipment to its name: 

Word bank: a) Erlenmeyer flask,  b) volumetric flask,  c) beaker,       

d) ring stand,  e) funnel,  f) wash bottle,  g) crucible tongs,          

h) test tube tongs,  i) test tubes,  j) clay triangle,                         

k) graduated cylinder,  l) volumetric pipette,  m) evaporating dish,     

n) burette,   o) watch glass,  p) Bunsen burner,                       

q) crucible 
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Word bank: a) Erlenmeyer flask,  b) volumetric flask,  c) beaker,       

d) ring stand,  e) funnel,  f) wash bottle,  g) crucible tongs,          

h) test tube tongs,  i) test tubes,  j) clay triangle,                         

k) graduated cylinder,  l) volumetric pipette,  m) evaporating dish,     

n) burette,   o) watch glass,  p) Bunsen burner,                       

q) crucible 

Chemistry SOL Review—Scientific Investigation 

Scientific notation 

•0.031 = 3.1 x 10 -2  

•4002 = 4.002 x 103 

 

Multiplying and dividing in scientific notation 

•(a x 10x)(b x 10y) = ab x 10x+y 

•(a x 10x)/(b x 10y) = (a/b) x 10x-y  

 

So 

(6 x 103)(5 x 104) = 30 x 107 = 3 x 108  

And 

(5 x 102)(3x10-4) = 15 x 10-2 = 1.5 x 10-1 

And 

(8 x 103)/(2x105) = 4 x 10-2 
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Identifying Significant Figures 

1. All nonzero digits are significant 

2. Sandwiched zeros are always significant 

3. Leading zeros are never significant 

4. Trailing zeros only count if there’s a decimal point somewhere in the 

number 

 

Examples 

4002 has 4 significant figures 

200 has one significant figure (trailing zeros w/o decimal point don’t count) 

200. has three significant figures (trailing zero w/ decimal point do count) 

0.0020 has 2 significant figures (leading zero doesn’t count) 

2.00 x 102 has three significant figures 

 

Multiplying and dividing with significant figures 

The answer’s significant figures match the significant figure of the least precise 

factor.  Round if needed. 
 

Examples 

4.0 x 1.2 = 4.8     but     4 x 1.2 = 4.8 = 5 

50. x 1.5 = 75     but      50 x 1.5  = 75 = 80 
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Express in scientific notation 

•632 = ____________  

•0.00032 = __________ 

 

Multiply and divide in scientific notation 

•(3 x 105)(8x10-9) = ____________ 

•(9 x 107)/(5 x 10-2) = __________  

 

Identify number of significant figures 

300 _______  0.0054_______ 

300. _______  6.020 _______ 

0.00304 ______ 

 

Calculate the answer using significant figures 

600 x 2 = ________ 

36/6.0 = ________ 

8 x 2 = _____ 

10. X 12 = _____ 

45/9.0 = _____ 

Practice Scientific Notation and Significant Figure Problems—answers on next page. 
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Express in scientific notation 

•632 = 6.32 x 102 

•0.00032 = 3.2 x 10-4 

 

Multiply and divide in scientific notation 

•(3 x 105)(8x10-9) = 24 x 10-4 = 2.4 x 10-3 

•(9 x 107)/(5 x 102) = 1.8 x 105  

 

Identify number of significant figures 

300    1  0.005040  4 

300.  3  6.020   4 

0.00304  3 

 

Calculate the answer using significant figures 

600 x 2 = 1200 rounds down to 1000 

36/6.0 = 6.0 

8 x 2.0 = 16 rounds up to 20 

10. X 12 = 144 rounds down to 140 

45/9.0 = 5.0 
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The metric system 

Volume is measured in liters 

•1000 milliliters (mL) = 1 Liter 

 

Mass is measured in grams 

•1000 grams = 1 kilogram 

•1000 milligrams= 1 gram 

 

Length is measured in meters 

•1000 millimeters = 1 meter 

•100 centimeters = 1 meter 

•1000 meters = 1 kilometer 

•1 dm3 = 1 Liter and 1 cm3 = 1 mL 

 

 Temperature is measured in Celsius or Kelvins, K. 

Kelvin = ˚C + 273 

So 27 ˚C = 300 K and 200 K = -73 ˚C  

 

18 mL = ____ Liters 0.310 Liters = _____ mL   

250 ˚C  = ____K          and  173 K = ____ ˚C  
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The metric system 

Volume is measured in liters 

•1000 milliliters (mL) = 1 Liter 

 

Mass is measured in grams 

•1000 grams = 1 kilogram 

•1000 milligrams= 1 gram 

 

Length is measured in meters 

•1000 millimeters = 1 meter 

•100 centimeters = 1 meter 

•1000 meters = 1 kilometer 

•1 dm3 = 1 Liter and 1 cm3 = 1 mL 

 

 Temperature is measured in Celsius or Kelvins, K. 

Kelvin = ˚C + 273 

So 27 ˚C = 300 K and 200 K = -73 ˚C  

 

 Answer these questions  

18 mL = 0.018 Liters 0.310 Liters = 310. mL   

250 ˚C  = 523K          and  173 K = -100 ˚C  
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Density 

Density = mass/volume 

 units are g/mL or g/cm3  (g/Liters may be used for gases) 

 Density by displacement 

1. Measure the mass of an object in grams. 

2. Add known amount of water to a 

graduated cylinder and record the 

volume in mL. 

3. Add the object to the water and measure 

the new volume in mL. 

4. Density = mass/volume 

 

Chemistry SOL Review—Scientific Investigation 

Practice density problems (Answers on next page) 

A piece of unknown metal has a mass of 12 grams and a volume of 8 

cm3.  What is the metal’s density? 

 

 

A liquid has a density of 0.8 g/mL and a mass of 16 grams. What 

volume will the liquid occupy? 

 

 

An unknown mineral has a mass of 16 grams.  A graduated cylinder is 

filled with 10. mL of water.  The mineral is dropped into the cylinder and 

the water level rises to 18 mL.  What is the density of the mineral? 
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Practice density problems  

A piece of unknown metal has a mass of 12 grams and a volume of 8 

cm3.  What is the metal’s density? 

D = 12 g/8 cm3 = 1.5 g/cm3 

 

A liquid has a density of 0.8 g/mL and a mass of 16 grams. What 

volume will the liquid occupy? 

0.8g/mL = 16 g/volume so volume = 20. mL 

 

An unknown mineral has a mass of 16 grams.  A graduated cylinder is 

filled with 10. mL of water.  The mineral is dropped into the cylinder and 

the water level rises to 22. mL.  What is the density of the mineral? 

Mass = 16 g and volume = 22 mL-10.mL or 12 mL 

Density = 16 g/12 mL = 1.3 g/mL 

This figures shows an experimental setup used to 

separate solids form liquids.  Which laboratory 

technique is shown on the left?  Which laboratory 

technique is shown on the right? 

A. Chromatograhy 

B. Filtration 

C. Decanting 

D. Distillation 

Chemistry SOL Review—Scientific Investigation 
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Parts of an Experiment 

•Independent variable: variable changed on purpose—goes on x-axis 

•Dependent variable: responding variable—goes on y-axis 

•Control experiment: experiment where the independent variable is set 

to zero 

•Constants: variables that are kept constant during a set of trials 

Analyze the following experiment and identify the control experiment, 

independent variable, dependent variable, and constants. 

Trials 

1 2 3 4 

mL water 50 50 50 50 

Starting water 

temperature 

20˚C 20˚C 20˚C 20˚C 

grams CaCl
2
 0 5 10 15 

Final Water 

Temperature 

20˚C 26˚C 31˚C 37˚C 

A student designed this 

experiment to determine the 

effect of dissolving calcium 

chloride on water 

temperature.  Different 

amounts of calcium chloride 

were added to room 

temperature water and the 

final temperature recorded. 
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Parts of an Experiment 

•Independent variable: variable changed on purpose—goes on x-axis 

•Dependent variable: responding variable—goes on y-axis 

•Control experiment: experiment where the independent variable is set to zero 

•Constants: variables that are kept constant during a set of trials 

Analyze the following experiment and identify the control experiment, 

independent variable, dependent variable, and constants. 

Trials 

1 2 3 4 

mL water 50 50 50 50 

Starting water 

temperature 

20˚C 20˚C 20˚C 20˚C 

grams CaCl
2
 0 5 10 15 

Final Water 

Temperature 

20˚C 26˚C 31˚C 37˚C 

A student designed this experiment to 

determine the effect of dissolving calcium 

chloride on water temperature.  Different 

amounts of calcium chloride were added to 

room temperature water and the final 

temperature recorded. 

Trial 1 = control 

Independent variable = g CaCl2 

Dependent variable = final water temperature 

Constants = mL water and starting water 

temperature 

Chemistry SOL Review—Scientific Investigation 

Accuracy, and Precision 

Accuracy:  How close the 

answer is to the true answer—

Average all the trials and 

compare the average to the 

known or target value 

Precision: How close the 

measurements are to each 

other.  

Accurate, not precise 

Precise and accurate 

Precise, not accurate 

Not precise, not accurate 

Chemistry SOL Review—Scientific Investigation 

               Error 

Absolute Error—how far the measured value is from the true 

value (positive number) 

Percent Error = measured value – actual value    x 100 

          actual value 

 

valuetrue

valuetruealexperiment 
Example: A student measures the density of a metal as 2.51 

g/mL.  The true density is 2.71 g/mL. 

What is the absolute error?  

What is the percent error?     
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Error 

Absolute Error—how far the measured value is from the true                 

value (positive number) 

Percent Error = measured value – actual value    x 100 

                                     actual value 

 

valuetrue

valuetruealexperiment 

 

Example: A student measures the density of a metal as 2.51 

g/mL.  The true density is 2.71 g/mL. 

What is the absolute error? 2.51 – 2.71 = -0.20 g/mL = 0.20 g/mL 

What is the percent error?  0.20  X 100 = 7.4% 

   2.71 

Chemistry SOL Review—Scientific Investigation 

Interpreting Graphs 

•Read the title 

•Read the labels on the x-axis (across) and 

y-axis (vertical) 

•Evaluate the line or data points to see 

relationships 

Which liquid (red, blue, black) 

has the highest vapor 

pressure at 20˚C? 

What is the vapor pressure of 

the black liquid at 70˚C?  
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Interpreting Graphs 

•Read the title 

•Read the labels on the x-axis (across) and 

y-axis (vertical) 

•Evaluate the line or data points to see 

relationships 

Which liquid (red, blue, black) 

has the highest vapor 

pressure at 20˚C? 

What is the vapor pressure of 

the black liquid at 70˚C? 

@250 mmHG 

 

Chemistry SOL Review—Scientific Investigation 

Safety 

What to you do if you spill anything on yourself in the lab? 

 

 

Identify three things that are unsafe in the picture below: 

Chemistry SOL Review—Scientific Investigation 

Safety 

What to you do if you spill anything on yourself in the lab? 

Rinse it off with lots and lots of water and tell the instructor 

immediately 

Identify three things that are unsafe in the picture below: 

No goggles 

The test tube is aimed at 

other students 

The girl’s hair is not tied 

back. 
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1  For an experiment, 9.7 mL of HCl are needed. What is the best 

 instrument to use for measuring this volume? 

 A Beaker 

 B Erlenmeyer flask 

 C Graduated cylinder  

 D Test tube 

 

2  Which of the following pieces of glassware can be used to 

 measure the volume of a liquid with the greatest accuracy? 

 A Test tube 

 B Beaker 

 C Flask 

 D Graduated cylinder 

 

3  What is the percentage of aluminum in aluminum oxide  (Al2O3)? 

 A 47% 

 B 48% 

 C 53%  

 D 54% 

 

4  A student wanted to calculate the formula for hydrated copper sulfate. 

 After careful massing, she heated the compound to remove the water. 

 She calculated the formula to be CuSO4  4H2O. The actual formula was 

 CuSO4  5H2O. What is the most likely source of analytical error in 

 the student’s experiment? 

 A The water was not completely evaporated from the compound.  

 B The actual mass of the anhydrous CuSO4 was less than the measurement. 

 C The CuSO4 reacted with elemental copper. 

 D The atmospheric pressure prevented complete reaction. 

 

5 How should 0.000365 be expressed in proper scientific notation? 

 A 3.65 X 104 

 B 365 

 C 3.65 

 D 3.65 X 10-4  

6 Which salt is most soluble in  water 

at 90º C? 

 A NaClO3 

 B KNO3  

 C KBr 

 D NaCl 

7 Methyl mercury, found in some stream 

 sediments, is highly toxic to animal life. Using 

 the graphed results of the study shown, the 

 best analysis of the data reveals that the 

 methyl mercury concentration in the stream 

 sediment is   

 A steadily increasing, accelerating in the fall of 

  each year 

 B increasing overall but reaches a minimum in the 

  winter 

 C constantly declining throughout each month of 

  the year 

 D decreasing but reaches a maximum at the end 

  of summer  


