CHEM 221 
EXAM I Review
10/3/2007

Remember: While all the information listed here is equally important, it is not possible to test you on all this material for the exam. But, the course material that is not included on exam I will have a higher likelihood of appearing on the final exam.

Measurement (Chapters 0-1)
Main Goals:
A. Understanding Proper Lab Notebook techniques:  

a. What information should be included?

i. All reactions, data, measurements, graphs, and results
ii. State what was done and observed in a clear, readable and organized approach 
B. How to read a buret?
a. What is the meniscus?

b. Accuracy of the reading
c. Problem with bubbles
C. Basic understanding of analytical chemistry

a. Difference between qualitative and quantitative analysis

b. Difference between wet chemical methods and instrumental methods

D. Understand the analytical process

a. Formulating the question

b. Selecting the analytical procedures

i. Uncertainty, limit of detection, destroy or preserve sample

c. Sampling

i. What compounds is to be analyzed

d. Sample preparation

i. Convert sample into form suitable for analysis

e. Analysis

i. Replicate measurement

ii. Calibration curve

f. Report and interpretation of results

g. conclusions 

E. Units and Concentrations

a. Definitions of units of measure 

i. SI units (liter, meter, kilogram, etc)\

ii. Prefix for fractions or multiples (kilo, milli, micro, etc)

b. Definition of molarity (M)
c. Definition of Percent Composition

i. Weight percent, volume percent, weight-volume percent

a) Parts per million (ppm), ppb and ppt

d. Dilution of a solution

i. M1V1 = M2V2
Tools (Chapters 2-3)

Main Goals:
F. Understanding how to use basic lab equipment:  

a. Lab notebook
i. Legal document
b. How a balance operates
i. Difference between double pan, single pan and electronic balance.
ii. How to weigh by difference

iii. How to weigh using tarring

iv. What are the sources of error?

a) Contamination

b) Vibrations

c) Temperature

d) Buoyancy

v. How to correct for buoyancy errors

a) 
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b) How density of air changes with temperature and pressure

1. How these effect the measured mass?

c. How to use a buret

i. Deliver multiple aliquots of liquid

ii. Read meniscus at the same eye level

a) Estimate reading to 1/10 of a division

d. How to use a volumetric flask

i. Prepare a single known volume

ii. Range of volumes

e. How to use pipets and syringes
i. Use to deliver a given volume of liquid

ii. Difference between transfer and measuring pipet

iii. particular advantage of a syringe

f. Understand filtration steps

i. Use in gravimetric analysis

ii. Measure a precipitate mass in a solution

g. Understand the drying steps

i. Understand the purpose

a) Remove moisture to improve weighing accuracy
Error (Chapter 3)

Main Goals:
G. Understand that error is associated with every measurement:

a. Except simple counting
H. Understand how to use significant figures
a. Minimum number of digits to properly represent the accuracy of the measurement
i. Use scientific notations
ii. Understand when a zero is significant
iii. Last digit is the only number with uncertainty
b. Know how to add, subtract, multiple and divide with significant figures
i. Know how to round-off the number
c. Know how to handle logarithms and antilogarithims
I. Understand the basic rules of graphing data

J. Understand the difference between systematic and random error

K. Understand the difference between accuracy and precision

a. Understand the relationship between precision and random error

b. Understand the relationship between accuracy and systematic error

c. Understand how to describe error

i. Understand the difference between absolute uncertainty and relative uncertainty

ii. Understand how to propagate uncertainty during addition, subtraction, multiplication and division

Gravimetric Analysis (Chapter 27)
Main Goals:
L. Understand the technique of gravimetric analysis:
a. Amount of the analyte is determined by converting it into a solid that can easily be weighted
i. Filter, dry and weigh solid
ii. Calculate mass from mole map using chemical reaction to generate solid
a) Know how to use balanced equations

b. How does combustion analysis work?
i. Know how to convert the weighed mass into the mass, moles and weight percent of the analyte
c. Understand important issues related to Precipitation analysis

i. All the product should form an insoluble solid

a) Factors that effect solubility

1. temperature, solvent

2. solubility equilibrium constant (Ksp)

ii. form a pure, easily filtered solid

a) understand difference between pure crystal and colloidal suspension

b) understand the process of crystal growth

1. relationship between nucleation and particle growth to form desirable crystals

2. definition of relative supersaturation (R)

i. want to minimize R

ii. how to minimize R

c) Understand problems with impurities

1. types of impurities

2. how to minimize impurities

i. Keep R small
ii. Digestion

iii. Masking agent

iv. Wash precipitate and re-dissolve

Statistics (Chapter 4)

Main Goals:
M. Understand how statistics are used to determine and analyze errors:

a. What is a Gaussian curve?

i. Understand relationship between mean, standard deviation and Gaussian curve

ii. Understand how to calculate the probability of the next result falling within a given range
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b) Relationship between z and area of Gaussian curve

iii. Understand how to represent the precision of an analytical measurement

a) 
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iv. Understand how to represent the precision of a mean using a confidence interval
a) 
[image: image4.wmf]n

ts

x

±

=

m


1. understand what a student’s t value is

2. know how to read a student’s t table

3. understand what degrees of freedom are

4. precision increases with the number of samples (n)

b) understand what confidence interval means:

b. Understand definition of average (mean)
i. 
[image: image5.wmf]n

x

x

n

i

i

å

=

=

1


c. Understand definition of Standard Deviation:
i. 
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d. Understand definition of range and median
e. Understand how to compare two data sets

i. If two results used the same method
a) If calculated t is greater than the value in the Student’s t probability table, then the two results are significantly different at the given % confidence level.
1. 
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b) Understand the application of the F Test

1. can you use Sspooled
ii. If two methods of the same sample

a) If calculated t is greater than the value in the Student’s t probability table, then the two methods are significantly different at the given % confidence level.
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f. Understand how to use the Q Test

i. Exclude “bad” data

ii. 
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iii. Know how to read Q test table

iv. Reject if Q calculated is > Q table
Calibration Methods (Chapter 5)

Main Goals:
N. Understand how to obtain and use a calibration curve:

a. What is a Calibration curve?

i. How is it used for an unknown sample?

a) 
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ii. Desirable to be a straight line.

b. Understand the equation of a line

c. Understand the basics of how linear-least squares works to determine the best-fit straight line through experimental data points.

i. Understand the uncertainty for the best-fit line

ii. Understand how R2 is used to measure the goodness of the fit of the line

d. Understand the difference between linear range and dynamic range

i. Impact on measuring unknown analyte concentration

e. How to identify “bad” points.

O. Understand Limitations in Calibration Curve

a. Limited to linear range and and range of experimental data points
b. Know how to calculate:

i. Signal detection limit:
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ii. Corrected signal:
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iii. Detection limit:
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P. Understand the Standard Addition Protocol

a. How is it used to determine the quantity of an unknown
i. 
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Q. Understand how internal standards work

a. How is it used to determine the quantity of an unknown

i. Signal from unknown is compared to signal of known

ii. What is response factor (F)?

iii. 
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