Chemistry Midterm Review

Name__________________________________
Topics:

Unit 1:
 laboratory equipment and safety rules
 accuracy vs precision
 scientific method: observation, hypothesis….
 experimental design: independent vs
dependent variables, control group, constants
 theory vs law







significant figures
scientific notation
density
percent error
unit conversions (dimensional analysis)

Unit 2
 classification of matter (pure substances—
elements & compounds vs mixtures—
homo/heterogeneous)
 mole, molar mass, molar conversions (grams <-> moles <--> molecules)
 percent composition
 empirical vs molecular formula








solutions
Beer’s Law
molarity calculations
dilutions calculations
physical vs chemical properties
separation of mixtures techniques

Unit 3
 chemical vs physical changes
 endo vs exothermic
 factors affecting rate of reaction (temp,
surface area, concentration, catalyst)




writing and balancing equations
stoichiometry

Unit 4





Properties of solids and liquids
Polarity
Heat calculations
Intermolecular forces & their relationship with
viscosity, volatility, vapor pressure, boiling
point, surface tension




Phases of matter graphs: heating curve, phase
diagram, vapor pressure curve, solubility curve
Colligative properties (freezing point
depression, boiling point elevation)

This packet contains practice questions, but is not meant to serve as a comprehensive review. Please also
reference your notes, former review guides for more practice problems!

Unit 1
 Lab Equipment

What is the volume of liquid in the graduated cylinders below? Express your answer using the proper number of
significant figures.



Scientific Method, Experimental Design

MOUTHWASH: The makers of brand A mouthwash
want to prove that their mouthwash kills more
bacteria than the other 4 leading brands of
mouthwash. They organize 60 test subjects into 6
groups of 10 test subjects. The data for the
experiment is shown to the right.
1. Identify the independent variable

Mouthwash
used
none
A
B
C
D
E

time mouthwash
was in mouth
60 sec.
60 sec.
60 sec.
60 sec.
60 sec.

# of bacteria in
mouth (average)
135
23
170
84
39
81

2. Identity the dependent variable:
3. List any constants in this experiment
4. What was the control group?
5. What should the conclusion be?
6. How can the makers of brand A mouthwash now test the rinse time (time mouthwash was in mouth) vs how
much bacteria is found in the mouth?



Metric Conversions



Scientific Notation



Significant Figures



Sig Figs and Calculations

 Density
1. Calculate the density of an object whose mass is 1.6g and volume is 0.234 mL. Report your answer using the
proper number of significant figures!

2. A cube has a mass of 3.56g with a length of 33.3cm, width of 10.9cm, and a height of 0.22cm. Calculate the
density. Report your answer using the proper number of significant figures!



Percent Error

Unit 2


Classification of Matter



Percent Composition



Mole, Molar Conversions

1. What is the number of moles of 512 grams of methanol, CH3OH?

2. How many moles are in 352 g of calcium carbonate, CaCO3?

3. How many atoms are in solid piece of iron (Fe) that has the mass of 62.0 g?

4. A solid piece of Sodium (Na) has 1.01 x 1022 atoms, what is the mass of the sample of sodium?

5. How many molecules are in 46.5 mol of potassium hydroxide, KOH?

6. What is the mass of 5.3 x 1022 molecules of CuSO4?



Separation Techniques

Image of separation
technique

Name of technique
Physical properties
taken advantage of



Empirical and Molecular Formulas



Molarity



Dilutions



Physical vs Chemical Properties and Changes

Beer’s Law
1. There are four wavelengths on the colorimeter (430 nm,
470 nm, 565 nm, and 635 nm). Which of the four
wavelengths would you choose to measure the
absorbance of Potassium Permanganate, a violet colored
solution? Justify your answer.

Color of
Solution
Green
Blue-green
Violet
Red-violet
Red
Orange
Yellow

Color Being
Absorbed
Red
Orange-red
Yellow
Yellow-green
Green
Blue
Violet

Wavelength of color
being absorbed
700 nm
600 nm
550 nm
530 nm
500 nm
450 nm
400 nm

2. Known concentrations were made and the absorbance for each concentration were recorded in the data table
below. The concentrations and absorbance were
Absorbance vs. Concentration
graphed and the line that best fits was determined.
y = 0.96x - 0.038
0.5
If an unknown solution has an absorbance of 0.183, what
is the concentration of the unknown solution? EXPLAIN
0.4
how to find it and then SHOW WORK.
0.3
0.2
0.1
0
0

0.1

0.2

0.3

0.4

0.5

-0.1

Unit 3



Phase Changes
1. Draw a particle diagram for a sample in the:
(i) solid phase (labeled A),
(ii) liquid phase (labeled B),
and (iii) gas phase (labeled C).
2. Label each arrow (D, E, F, G, H, I) with the appropriate phase change (ex. fusion/melting).
3. Indicate which phase changes are endothermic and which are exothermic.

During a laboratory activity to investigate reaction
rate, a student reacts 1.0-gram samples of solid zinc
with 10.0-milliliter samples of HCl(aq). The table
below shows information about the variables in five
experiments the student performed. For the
following pairings, identify which experiment would
have a faster reaction rate and explain why.
a. Exp 1 vs 2

b. Exp 1 vs 3

c. Exp 1 vs 4



Balance and identify the type of chemical reaction



Stoichiometry Questions: Note—you may have to balance the equations first!

___1. ___Na + ___H2O ___NaOH + ___H2
How many moles of hydrogen gas are produced when 0.066 moles of sodium is completely reacted?
a. 0.022 mol H2
b. 0.033 mol H2
c. 0.066 mol H2
d. 0.099 mol H2

___2. ___CH4 + ___O2  ___CO2 + ___H2O
If 1.0 mole of methane reacts with oxygen to produce carbon dioxide and water, what mass of water is
produced?
a. 16 grams
b. 18 grams
c. 36 grams
d. 44 grams

___3. ___NH3  ___N2 + ___H2
If a student starts with 21.7 g of NH3, how many grams of hydrogen gas will be produced by the reaction?
a. 1.28 g
b. 2.55 g
c. 3.85 g
d. 32.5 g

___4. For the reaction 1 P4 + 6 H2 → 4 PH3, what is the theoretical yield of PH3 when 6.2 g of phosphorus reacts
with excess hydrogen to form PH3?
a. 0.43 g
b. 6.8 g
c. 270 g
d. 45 g

Unit 4
 Heating Curve

1. What is the boiling point of the substance?
2. What is the melting point of the substance?
3. What letter represents the range where the solid is being warmed?
4. What letter represents the range where the liquid is being warmed?
5. What letter represents the range where the gas is being warmed?
6. Which letter(s) represent a change in potential energy?
7. Which letter(s) represent a change in kinetic energy?
8. Which letter represents condensation?
9. Which letter represents freezing?



Vapor Pressure Curve
1. Which of the substances has the lowest boiling point?
2. Which of the substances has the highest boiling point?
3. Which of the substances has the highest vapor pressure at 40°C?
4. Which of the substances has a normal boiling point of 79°C?
5. At what temperature will ethanol boil when the atmospheric pressure is
50 kPa?
6. At what atmospheric pressure will propanone boil at 20°C?
7. At what atmospheric pressure will water boil at 90°C?



Phase Diagram
1. Label the following on the graph:
a. Solid
b. Liquid
c. Gas
2. What is the temperature and pressure at the triple point?
3. What is the temperature and pressure at the critical point?
4. What is the normal melting point of this substance?
5. What is the normal boiling point of this substance?



Solubility Curve
1. Which salt is least soluble in water at 20°C?
2. How many grams of KCl can be dissolved in 100 grams of water
at 80°C?
3. At 40°C, how many grams of KNO3 can be dissolved in 100
grams of water?
4. At 30°C, 90 g of NaNO3 is dissolved in 100 grams of water. Is
this solution unsaturated, saturated, or super saturated?

5. Which solutes show a decrease in solubility as temperature
increases?

 IMFs, Properties of Solids, Liquids, Gases
1. What are intermolecular forces?

2. As the strength of IMFs between molecules increases,
i. Boiling point will _________________
ii.

Surface tension will _______________

iii.

Vapor pressure will ________________

iv.

Volatility will _______________________

v.

Viscosity will _______________________

3. Hexane evaporates more quickly than ethanol. Identify which substance has the
i.
Higher volatility
iii.
Stronger attractive forces
ii.

Higher surface tension

iv.

Lower boiling point

4. What is polarity? Is water a polar or a nonpolar molecule? What type of substances will dissolve in water?

5. Compare and contrast LiCl, C6H12O6, and Al
Solubility in Water Conductivity Strength of IMFs
LiCl
C6H12O6
Al
6. When you add solute to a pure liquid, what will happen to the boiling point and freezing point? Why?

