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1. DESCRIPTION: Teams will complete one or more tasks and answer a series of questions involving the
Science processes of chemistry focused in the areas of kinetics and gases.

ATEAMOFUPTO:?2 EYE PROTECTION: C APPROX. TIME: 50 min.

2. EVENT PARAMETERS:

a. Students: Each student must bring safety equipment and a writing implement and each team may bring two
non-camera capability calculators and five 8.5” x 11" sheets of paper that may contain information on both
sides in any form from any source (sheet protectors are permitted).

b. Supervisors: must provide reagents/glassware/references that are needed for the tasks (e.g., Periodic Table,
table of standard reduction potentials, any constants needed).

c. Safety Requirements: Students must wear goggles, an apron or a lab coat and have skin covered from
the neck down to the wrist and toes (gloves are optional, but if a host requires a specific type they
must notify teams). Long hair, shoulder length or longer, must be tied back. Students who unsafely remove
their safety clothing/goggles or are observed handling any of the material or equipment in an unsafe manner
will be penalized or disqualified from the event.

3. THE COMPETITION:

a. The competition will consist of a series of tasks similar to those in first year high school courses. These
tasks could include hands-on activities, questions about each topic, interpretation of experimental data
(graphs, diagrams, etc.), and/or observation of an experiment set up & running.

b. Supervisors are encouraged to use computers or calculators with sensors/probes. Teams may be asked to
collect data using probe ware that has been set up & demonstrated by the Supervisor or they may provide
students with data sets collected by such sensors/probes following demonstration of the data collection. Data
will be presented in a tabular and/or graphic format & students will be expected to interpret the data.

c. Students should be aware that nomenclature, formula writing & Stoichiometry are essential tools of
chemistry & may always be included in the event. Stoichiometry includes mole conversions & percentage
yield. For purposes of nomenclature & formula writing, students are expected to know the symbols &
charges for the following ions: nitrate, carbonate, phosphate, acetate, sulfate, ammonium, bicarbonate &
hydroxide. Students should know how to use the “ite” form of anion (one less oxygen than the “ate” form).

Students should be able to use the periodic table to obtain the charge for monatomic ions (e.g., Na*, SZ').

4. SAMPLE QUESTIONS:

a. Kinetics: Students will demonstrate an understanding of the principles of kinetics. They must be able to
measure reaction rates and identify how and why reaction conditions (temperature, concentration, particle
size, and catalysts) affect reaction rates. At the regional level, teams will NOT be asked to determine rate
laws experimentally or from data provided. At the state and national levels, teams will be asked to determine
rate laws from actual experimentation or data provided, and teams should also be able to determine rate
constants with correct units.

b. Gases: Students will complete experimental tasks and answer questions related to the physical properties of
gases, effect of greenhouse gases and ozone depletion on our climate, behavior of gases described by the
following: Avogadro’s law, Boyle’s Law, Charles’ Law, Dalton’s law, Gay-Lussac’s law, Graham’s Law,
and the ideal gas law. Students may be expected to complete labs/activities such as: Determine the: density
of a gas, partial pressure of a gas, molar mass of a gas, relative rates of diffusion. Examine the relationship
between: Pressure and volume, Pressure and temperature, Temperature and volume

5. SCORING: Approximately Kinetics 50% and Gases 50%. Time may be limited at each task, but will not be
used as a tiebreaker or for scoring. Ties will be broken by pre-selected questions.

Recommended Resources: All reference and training resources including the Chem/Phy Sci CD (CPCD) are
available on the Official Science Olympiad Store or Website at www.soinc.org
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