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CHEM 16.1 

Practice Set 1 
 

EXER 1: Where is the Copper Now? 
 

1. Determine whether each of the following processes is a physical or a chemical change: 
a. Frost forms as the temperature drops on a humid winter night. 
b. A rice stalk grows from a seed that is watered and fertilized. 
c. Dynamite explodes, releasing a mixture of gases. 

 

2. The figures below represent changes in matter at the atomic scale: 

(A)                   (B)         
 

a. Which show(s) a physical change? d. Which result(s) in different physical 
properties? b. Which show(s) a chemical change? 

c. Which result(s) in different chemical properties? e. Which result(s) in a change of state? 
 
EXER 2: Precision and Accuracy of Measurements  
 

1. The volume of a liquid sample is repeatedly measured using a 10-mL pipet by two groups of students. The 
values obtained, in milliliters, were tabulated below: 
 

GROUP 1 7.05 7.00 7.05 7.10 

GROUP 2 7.10 7.05 7.00 7.00 
 

a. Calculate the average deviation of each group.  Which group obtained a less precision? 
b. If the true volume of the liquid is 7.00 mL, calculate the % error of the mean for each set of 

measurements.  Which group is more accurate in measuring the volume of the liquid? 
 

2. A piece of Ag metal weighing 194 g is placed in a graduated cylinder initially containing 242.0 mL of water. The 
water volume now reads 260.5 mL. From these data, calculate the density of the Ag. [Ans: 10.5 g/mL] 

 
EXER 3: Classifying Matter 
 

1. Classify the following molecular diagrams as a pure substance or a mixture.  If it is a pure substance, classify it 
as an element or a compound.   

              
(a)    (b)       (c)         (d)          (e) 

 

2. Based on their given properties, classify the following substances as ionic, metallic, covalent network or 
covalent molecular. 

 

Sample Melting point 
(0C) 

State Conductivity 

At room To Molten state In solution 

A 30.5 liquid - NA - 

B 1200 Solid - - Does not dissolve 

C 645 Solid + + Does not dissolve 

D 450 Solid - + + 
 

3. Construct a schematic diagram on how a mixture of alcohol, sand and water can be separated.   
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DRILL 2: Graphing  

Consider the graph below: 
                     

1. What is the relationship between pressure and the 
volume of the gas? 
 

2. Compute for the slope of the graph. [Ans.0.02 
atm/L] 

 
3. Assuming that the graph is still linear beyond 50 

L, what would be the pressure of the gas when 
the volume of the gas is 60 L? 

 
4. When the volume of the gas is 35 L, how much 

pressure is exerted by the gas? 
 
   Figure 1. Relationship between the pressure and volume of a gas. 

 
 
EXER 4: Decomposition of Potassium Chlorate  
 
1. A 2.500 g of uranium was heated in air and the resulting oxide is 2.949 g.  Assuming that all the uranium 

reacted to form the oxide, what is the % composition of the oxide?      [Ans: 84.77% U, 15.23% O] 
2. Two samples of composed only of nitrogen and hydrogen were analyzed for composition and the results were 

as follows: 
 

 Mass of sample (g) Mass of N (g) Mass of H (g) 
Sample 1 1.840 1.513 0.327 
Sample 2 2.000 1.644 0.356 

 
Are the two samples the same compound?  What the basis for your answer? 
 

3. A compound of cesium and iodine contains 63.94 g and 61.06 g respectively.  How many grams of cesium are 
in 38.77 g of compound? How many grams of iodine?     [Ans: 19.83 g Cs, 18.94 g I] 

 
 
DRILL 3: Writing Formulas and Naming Compounds 
 

Name the following compounds (Write the old 
and stock name whenever applicable): 
1. P4S10 
2. Cl2O 
3. Ag2CrO4 
4. NiO2 
5. Hg3(PO4)2 
6. Au2(SO4)3 
7. Cu3N 
8. H2CO3 
9. HClO2 
10. HI (pure and aqueous) 

 

Give the chemical formulae of the following 
compounds: 

1. Sulfur hexafluoride 
2. Dinitrogen pentoxide 
3. Calcium hydride 
4. Sodium hypobromite 
5. Zinc monohydrogen phosphate 
6. Chromic carbonate hexahydrate 
7. Ammonium dichromate 
8. Hydrogen telluride 
9. Bromic acid 
10. Hydrosulfuric acid 
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DRILL 4: Mole Concept  
 
1. Calculate the molar mass of a compound if 0.372 mole of it has a mass of 152 grams? [Ans: 409 g/mol] 

2. Calculate the number of C, H, and O atoms in 1.50 g glucose, C6H12O6.  

[Ans: 3.01 x 1022 atoms C, 6.01 x 1022 atoms H, 3.01 x 1022 atoms O] 

3. The density of water is 1.00 g /mL at 4°C. How many water molecules are present in 2.56 mL water at this 

temperature?   [Ans: 8.55 x 1022 H2O molecules] 

4. Myoglobin stores oxygen for metabolic processes in muscle. Chemical analysis shows that it contains 0.34% Fe 

by mass. What is the molar mass of myoglobin? (Note: There is one Fe atom per molecule)  

[Ans: 1.6 x 104 g/mol] 

5. Which of the following substances contain the greatest mass of chlorine? [Ans: 0.10 mol KCl] 

a) 1.0 g Cl2      c.)  3.0 x 1022 formula units of NaClO3 
b) 0.10 mol KCl     d.)  3.0 x 1022 atoms of Cl 

 

 

DRILL 5: Nature of Light 

 

A. Fill in the blanks. Choose the correct word from the list below. 
 

1. An electron gives off light energy when its position changes to a _____ level. 

2. The medium of a transverse wave is at a _____ to the direction of that wave. 

3. A _____ is the unit of measurement used when discussing large distances in space. 

4. _____ is the distance between a point on one wave and the same point on the next wave. 

5. _____ is the number of wavelengths that pass a point each second. 

6. A wave with a long wavelength usually has a _____ frequency. 

7. Fire is an example of light that is _____. 

8. _____ light is located toward the center of the electromagnetic spectrum and is the light we see. 

9. _____ are the principle cause of sunburns. 

10. X-rays have a _____ frequency that allows them to pass through the skin and create images of bones. 

 

 

 

  

B.  Problem Solving 

1. The blue color of the sky results from the scattering of sunlight by air molecules. The blue light has a 

frequency of about 7.5 × 1014 Hz. Calculate the wavelength, in nm, associated with this radiation and the 

energy, in Joules, of a single photon associated with this frequency. [Ans. 400 nm, 5.0X10-19 J] 

2. A sodium ion laser emits 589 nm. Calculate the frequency and energy, in Joules, of this radiation?  What is 

the color of the emitted light?   [Ans. 5.1X1014 Hz, 3.4X10-19 J, yellow] 

3.  What is the de Broglie wavelength (in nm) associated with a 2.5-g pingpong ball travelling 35 mph?    

[Ans. 2.7X10-20 nm] 

 

C.  True or False 

1. Isaac Newton developed the first theory to explain the behavior of light. 
2. Light is a form of energy. 
3. Long-term exposure to gamma rays can cause severe illness. 
4. Red has the lowest frequency of visible light and violet has the highest. 
5. Light is formed when neutrons in an atom change position. 

radio waves ultraviolet rays visible created 

low wavelength light-year frequency 

transparent lower right angle high 
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