Web Demo and Topics
Chemistry Objective & Essay Questions

1) Which unit is used to express the energy absorbed or released during
a chemical reaction?
1) Kelvin 2) joule 3) volt 4) torr

2) When 1@ grams of a compound was dissolved in 1000 grams of water,
the temperature of the water rose from 25 degrees C to 30 degrees C.
For each gram of compound dissolved, how many joules of heat were
absorbed by the water?

1) 21 joules 2) 42 joules 3) 210 joules 4) 420 joules

3) The temperature of a 2.0 liter sample of helium gas at STP is

increase to 27 degrees C and the pressure is decreased to 80. kPa. What is
the new volume of the helium sample?

1) 1.4 1L 2) 2.0L 3) 2.81L 4) 4.0L

4) How many moles of a gas will exert a pressure of 151.95 kPa
at 373°C and have a volume of 18,600 cm3?

1) .53 3) 1.00

2) .26 4) 1.32

5) The carrier of the gravitational force is the

1) photon 2) gluon 3) graviton 4) boson
6) The carrier of the strong force is the

1) photon 2) gluon 3) graviton 4) boson
7) The calcium ion has the same electronic configuration as an
1) 1ion of Mg 3) atom of Ar

2) 1ion of Br 4) atom of K

8) As the elements in Group 1 of the Periodic Table are considered in
order from top to bottom, the ionization energy of each successive
element decreases. This decrease is due to

1) decreasing radius and decreasing shielding effect

2) decreasing radius and increasing shielding effect

3) 1increasing radius and decreasing shielding effect

4) increasing radius and increasing shielding effect

9) Given the unbalanced equation:

_Al+__CuSO,— __AlL(SO,),+ __Cu




When the equation is balanced using the smallest whole number
coefficients, what is the coefficient of Al?
1 1 2) 2 3 3 4) 4

10) What kind of bond is formed in the reaction shown?

CH %) HIO:
X Am
H
L] H +
2) HiCl: 4 HYO:
[ 1] €1
H
1) metallic bond 3) network bond
2) hydrogen bond 4) coordinate covalent bond
11) The number of atoms in 2 grams of calcium is equal to
1) 2 x 6.02 x 1023/40 3) 6.02 x 1023/2 x 40
2) 40 x 6.02 x 1023/2 4) 2 x 40 x 6.02 x 1023
12) Which sample has the lowest entropy?
1) a mole of KNO3(L) 3) a mole of HyO(CL)
2) a mole of KNO3(s) 4) a mole of Hy0(g)

13) A reaction will be spontaneous if it results in products that have
1) lower potential energy and less randomness

2) Tlower potential energy and more randomness

3) greater potential energy and less randomness

4) greater potential energy and more randomness

14) A chemical reaction will always occur spontaneously if the reaction
has a negative

1) AG 2) M 3) AS 4) T

15) CH3COOHCag) = H*(Caq) + CH3C00™ Caq)

If the concentration of the CH3C00~ ion were increased, then the
equilibrium point would shift

1) to the right 2) to the left 3) 1in neither directio

16) If the Ka of formic acid is 2.1 x 104 and the solution has
a concentration of 0.1 M, calculate the per cent of ionization?
1D 1.4 % 3) 5.1 %

2) 2.4% 4) 4.6 %



17) @lchm ro,08,*,*, 02,02

In the half-reaction Mn2* + 4H,0 -> MnO4~ + 8H' , the
substance oxidized 1is

1) Mn2*  2) Hpy0 3) MnO4~  4) Hf

18) In the half-cell reaction Ba -> Ba?* + 2e”, which is true
of the barium atom?

1) it gains protons 3) it gains electrons

2) it loses protons 4) it loses electrons

19) Vinyl plastics are formed between monomers which contain
the structure
1) CHyCHy 2) COOH 3) CFyHCF3H 4) CgHg

20) A student wishes to prepare approximately 100 milliliters of an

aqueous solution of 6 M HCl using 12 M HCL. Which procedure is

correct?

1) adding 50 mL of 12 M HCl to 50 mL of water while stirring the
mixture steadily.

2) adding 50 mL of 12 M HC1l to 50 mL of water, and then stirring
the mixture steadily

3) adding 50 mL of water to 50 mL of 12 M HCl while stirring the
mixture steadily

4) adding 50 mL of water to 50 mL of 12 M H(Cl, and then stirring
the mixture steadily.

Chemsitry Essay Questions

1) One electron is removed from both a Na atom and a K atom,
producing two ions. Using the principles of atomic structure,
explain why the Na ion is much smaller than the K ion. Discuss both
ions in your answer.

2) In Group 15 (VA) of the Periodic Table, as the atomic mass
increases indicate what happens to the ionization energy of the
atom. Give a reason for your answer using a complete sentence.

3) Each molecule listed below is formed by sharing electrons between

atoms when the atoms within the molecule are bonded together.
Molecule A: (1,
Molecule B: CCly
Molecule CL NHj;

A) Draw the electron-dot (Lewis) structure for the NH; molecule.

B) Explain why CCly is classified as a nonpolar molecule

() Explain why NH3; has stronger intermolecular forces of

attraction than a chlorine molecule.
D) Explain how the bonding in KCl is different from the bonding in



molecules A, B, and C.

4) Consider the reaction:

Zn + 2H* + 2C1° -> Zn2t + 2C1" + H,.
Write the correct half-reaction for the oxidation that occurs in the
equation above.
5) Which reaction occurs at the negative electrode during the
electrolysis of fused (molten) calcium fluoride?
Explain using a complete sentence.

6) The Decaffeinating Tradition

For coffee beans to be labeled "decaffeinated" at least 97% of the
caffeine must be removed. There are three primary methods for
decaffeination: chemical extraction, the Swiss water process, and
superficial fluid extraction.

Although all methods of decaffeinating coffee involve the use of
"chemicals," one process has been traditionally referred to as
"chemical extraction," probable because it uses organic solvents
that are not typically part of our normal environment. The
traditional method offers two slightly varied options using
dichloromethane or ethyl acetate as solvents. With both solvents,
the beans are first soaked in water to soften them and speed the
decaffeinating process. The beans are then soaked in one of the two
solvents, which dissolves the caffeine in the beans. Once the
solvent had removed the caffeine, the coffee beans are treated with
steam. This evaporated the organic solvent along with the caffeine.

The process is identical for both solvents, but many coffee
companies prefer to use ethyl acetate to decaffeinate their coffee.
This allows them to label the beans "naturally decaffeinated,"”
because ethyl acetate occurs naturally in orange rind and many other
fruits. Although consumers may prefer this label, it is misleading.
The ethyl acetate used is actually synthesized; it is not extracted
from fruit because it would be too costly.

Both of these commercial methods have a growing number of
detractors, prompting many coffee companies to turn toward other
methods. Opposition arises because the solvents used can never be
completely removed from the coffee beans. The traces left behind,
however, are below the amounts required for the "decaffeinated"
labeled. Because of the recognized potential hazards associated
with the use of dichloromethane and ethyl acetate, the United States
Food and Drug Administration and the United States Department of
Agriculture continue to investigate and evaluate any possible
dangers that might be associated with the use of these chemicals.

a. Draw the structural formula ethyl acetate.
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To what class of organic compounds does ethyl acetate belong?
Draw the structural formula for dichloromethane

To what class of organic compounds odes dichloromethane belong?
Which do you think is better, ethyl acetate or dichloromethane,
as a decaffeinating agent for coffee? Explain your choice

from the information in the article.

Indicate whether you think the caffeine molecule is polar or
nonpolar, then explain you answer in terms of the solubility of

the caffeine molecule.

7) Draw the structural formula and write the name of the alcohol
that contains three hydroxyl groups per molecule.

8) Draw the structural formulas for the isomers for propanol.

9) How many moles of a gas will exert a pressure of 151.95 kPa
at 373 degrees Celsius and have a volume of 18,600 cm3?

Show your work and cancel units.

10) How many grams of silver can be obtained from a silver nitrate
solution if three Faradays of electricity were passed through the

solution? Show all work.
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