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Multiple Choice Practice
Directions: Each of the questions or incomplete statements below is followed by four suggested answers or completions.  Select the answer that is best in each case and then fill in the corresponding circle on the answer sheet.

Note: For all questions, assume that the temperature is 298K, the pressure is 1.00 atmosphere, and solutions are aqueous unless otherwise specified.
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ACT Passage
People use many different chemicals each day for common household tasks such as cleaning and food preparation. Since the inception of consumer protection laws, chemicals come with toxicity warning labels, directions about proper use, and cautions about the hazards of improper use. Some household chemicals can be quite dangerous, especially when mixed together. One such example is the reaction that occurs when mixing household bleach (NaOCl) with ammonia (NH3). The by-products of the reaction vary depending on the concentrations of the reactants. The following experiments were conducted to determine the levels at which certain by-products resulted from mixing bleach and ammonia.

Experiment 1
A known by-product of the reaction of bleach and ammonia is chlorine gas (Cl2). Chlorine gas has an intensely disagreeable suffocating odor, and is very poisonous. To determine the quantities of bleach and ammonia that, when mixed together, produce chlorine gas, a varying quantity of bleach was added to eight different ammonia–water solutions and the resulting chlorine gas from each mixture was collected and measured. A solution of 1.0 mole (mol) of NH3 in 1 kg of water was used in each trial. A certain quantity of NaOCl was added to each of the solutions; the amount added was gradually increased for each trial. The amount of chlorine gas produced in each trial was recorded and graphed in Figure 1.
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                                              Figure 1
Experiment 2
Another known by-product of the reaction of bleach and ammonia is nitrogen trichloride (NCl3). Nitrogen trichloride is a yellow, oily, pungent-smelling liquid, often found as a by-product of chemical reactions between nitrogen containing compounds and chlorine. It is highly explosive. To determine the quantities of bleach and ammonia that, when mixed together, produce NCl3, again a varying quantity of bleach was added to eight different ammonia–water solutions and the resulting NCl3 from each mixture was measured. A solution of 1.0 mole (mol) of NH3 in 1 kg of water was used in each trial. A certain quantity of NaOCl was added to each solution; the quantity added was gradually increased for each trial. The amount of nitrogen trichloride produced in each trial was recorded (see Table 1).

[image: ]Experiment 3
In yet another reaction, bleach and ammonia combined under certain conditions produce a compound known as chloramine. Chloramine (NH2Cl) is a toxic substance commonly used in low concentrations as a disinfectant in municipal water systems as an alternative to chlorination. To determine the mixture of bleach and ammonia at which NH2Cl is produced, a varying amount of ammonia was added to eight different bleach–water solutions and the resulting chlorine gas from each mixture was collected and measured. A solution of 1.0 mole (mol) of NaOCl in 1 kg of water was used in each trial. A certain quantity of NH3 was added to each solution; the quantity of ammonia added was gradually increased for each trial. The amount of chloramine produced in each trial was recorded in Table 2.
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49 The table below shows the atomic mass and natural abundance of the two naturally occurring isotopes of
lithium.

Naturally Occurring Isotopes of Lithium

lsotope | AtomicMass | Natural Abundance
(u) (%)
Li-6 6.015 7.6
Li-7 7.016 92.4

‘Which numerical setup can be used to determine the atomic mass of naturally occurring lithium?
(1) (7.6)(6.015 u) + (92.4)(7.016 u)
(2) (0.076)(6.015 u) + (0.924)(7.016 u)
(5) (19)(6015 u) + (924) (7016 )
2
gy (0076)(60150) ; (0.924)(7.016 )
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‘ A table containing isotopes with atomic particles is shown.

Data Table of Isotopes

Set Number of | Number of | Number of
Protons Neutrons Electrons
1 16 16 16
2 15 16 15
3 16 16 15
4 15 15 16

‘Which set of values is correct for a neutral phosphorus atom?

A

B
c
D
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‘ How many atoms are present in 150 grams of copper (Cu)?

F

G
H
J

23x10'

6.0 x10%
14 x10%
3.1x10%
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was gradually increased for cach trial. The amount of
nitrogen trichloride produced in cach trial was recorded in
sce Table 1.

Table 1
Trial NaOCl level (mol) | Amount of NC13
produced (mol)
1 0.50 0.01
2 1.00 0.03
3 1.50 0.04
4 2.00 0.06
5 2.50 0.44
6 3.00 0.98
7 3.50 1.00
8 4.00 1.00
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Table 2

Trial NHj3 level (mol) | Amount of NHyC1
produced (mol)
1 0.50 0.05
2 1.00 0.08
3 1.50 0.1
4 2.00 0.14
5 2.50 0.17
6 3.00 0.21
7 3.50 0.23
8 4.00 0.25
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31. Which of the following is the most likely reason that
amounts greater than 3.00 mol of bleach were not tested

in Experiment 1? The results showed th:

‘A. amounts less than 3.00 mol of bleach increased the

amount of chlorine gas produced.

B. when more bleach was added the mixture became

C.

D.

too volatile.

adding more bleach no longer increased the level of
ammonia.

amounts greater than 1.00 mol of bleach decreased
the amount of chlorine gas produced.

. Based on the results of Experiment 3, as the NH3 level

increased from 0.50 to 4.00 mol, the greatest increase
in the amount of NH,Cl produced occurred:

F. between the trials of 0.50 and 1.00 mol of NH3.
G. between the trials of 1.50 and 2.00 mol of NH3.
H. between the trials of 2.50 and 3.00 mol of NH3.
J. between the trials of 3.50 and 4.00 mol of NH3.

. If a ninth trial were conducted in Experiment 3, adding
1.25 mol of NH; to the bleach-water solution, the

amount of NH,CI produced would be closest to:
A. 0.06 mol.
B. 0.10 mol.
C. 0.12 mol.
D. 0.16 mol.
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34. Each of the following is a by-product resulting from
mixing bleach and ammonia EXCEPT:
F. Cly
G. NCly
H. NaOCI
J. NHoCl
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35. The production of a certain plastic calls for a mixture of
bleach and ammonia. However, the presence of chlorine
gas is highly undesirable. Based on the results of Exper-
iments 1, 2. and 3, which of the following specifications
should be chosen?

A. Minimum of 200 mol NaOCI and maximum

1.00 mol NH;

B. Minimum of 1.00 mol NaOCI and maximum
1.00 mol NH3

C. Exactly of 1.50 mol NHj and exactly 1.50 mol
NaOCI

D. Exactly of 1.00 mol NH3 and exactly 1.50 mol
NaOCl
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40 How many atoms are present in 179.0 g of iridium?
F 5.606 x 102* atoms
G 6.464 x 10” atoms
H 1.078 x 10° atoms

3 1.157 x 10%® atoms
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Ernest Rutherford devised an experiment in 1911 to probe the structure of the atom.

Observations and Possible Conclusions from the Rutherford Gold Foil Experiment

. The reflected alpha particles bounced off of the positively charged nucleus —

which proved the existence of the nucleus.

. The reflected alpha particles bounced off of the atoms in the gold foil —

which proved the existence of atoms.

. Most of the alpha particles went straight through the gold foil undeflected —

which proved that atoms are neutral.

. Most of the alpha particles went straight through the gold foil undeflected —

which proved that the positive charge was spread out evenly through the atom.

Which of these conclusions did Rutherford draw?

A

B
C
D

B woN oo
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30 How many atoms are in 28.0 grams of copper?
A 1.37 x 10* atoms
B 1.07 x 10” atoms
C 265 x 10 atoms
D 3.38 x 10” atoms
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What is the charge of the nucleus of a copper
atom?

(1) +1 (3) +29

(2) +2 (4) +64
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1 Which statement describes the location of two
types of subatomic particles in a helium atom?

(1) Protons and neutrons are located in the
nucleus.

(2) Protons and mneutrons are located outside
the nucleus.

(3) Protons and electrons are located in the
nucleus.

(4) Protons and electrons are located outside
the nucleus.




