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Organic Chemistry: A Learner-Centered Approach, 1e (Mullins)
Chapter 2 General Chemistry Translated: Finding the Electrons

1) Atoms with the same number of protons but different numbers of neutrons are called
Answer: isotopes

Diff: 1

Section: 2.1

LO: G1]2.0.1

2) The atomic number of boron is 5. The correct electronic configuration of boron is:
A) 1s22s3

B) 1s22p?

C) 1s22s22p?

D) 2522p3

E) 152252351

Answer: C

Diff: 1

Section: 2.2

LO: G1]2.01

3) How many distinct p orbitals exist in the second electron shell, where n = 2?
A) 2

B) 3

Answer: B
Diff: 1
Section: 2.2
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LO: G1]2.0.1

4) The tells us that each orbital can hold a maximum of 2 electrons.
A) aufbau principle

B) Pauli exclusion principle

C) Hund's rule principle

D) LeChatelier principle

E) uncertainty principle

Answer: B

Diff: 1

Section: 2.2

LO: G1]2.04

5) A node is a region of high electron density between the two atoms in a covalent bond.
Answer: FALSE

Diff: 1

Section: 2.2

LO: G1|2.0.3

6) When filling two or more orbitals of the same energy with electrons, the electrons will go into
different orbitals rather than pair up in the same orbital.

Answer: TRUE
Diff: 1
Section: 2.2

LO: G1]2.0.3

7) The electron density of orbitals has spherical symmetry.
Answer: s
Diff: 1
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Section: 2.2

G1]2.0.1]20.3

8) An oxygen atom has valence electrons.
Answer: 6

Diff: 1

Section: 2.2

LO: G1]2.04

9) In a carbon atom, the 2s and 2p orbitals are the same energy.
Answer: FALSE

Diff: 2

Section: 2.2

LO: G1]2.0.3

10) The element with the electronic configuration 1s22s22p63s1 is
Answer: sodium

Diff: 2

Section: 2.2

LO: G1]2.0.1

11) Provide the electron configuration of phosphorus.
Answer: 1522s22p63s23p3

Diff: 2

Section: 2.2

LO: G1]2.0.1
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12) A carbon-hydrogen bond in ethane (CH3CH3) is best described a
A) highly polar

B) essentially nonpolar

C) ionic

D) a multiple bond

E) resonance stabilized

Answer: B

Diff: 1

Section: 2.3

LO: G2 | 2.1.5

MCAT LO: MCAT1.3

13) The electronegativity of elements on the periodic table increases going a column and to
the in each row.

A) up; right

B) up; left

C) down; right
D) down; left
Answer: A
Diff: 1
Section: 2.3
LO: G1]2.1.4

MCAT LO: MCAT1.5
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14) Which of the following molecules contains a polar covalent bond?
A) H2

B) F2

C) CH3ClI

D) NaCl

E) He

Answer: C

Diff: 1

Section: 2.3

LO: G2|2.15

MCAT LO: MCAT1.3

15) Covalent bonds may be polar or nonpolar. What property of the atoms forming a given bond
determines this?

Answer: Electronegativity
Diff: 2
Section: 2.3

LO: G2|2.1.3
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16) The compound methylamine, CH3NH2, contains a C-N bond. In this bond, which of the following
best describes the charge on the carbon atom?

A) +1

B) slightly positive
C) neutral

D) slightly negative
E)-1

Answer: B

Diff: 3

Section: 2.3
L0:G2|2.1.2

MCAT LO: MCAT1.5

17) Provide a Lewis structure for a molecule with molecular formula CH202.

Answer:

=0

H
i ned

Diff: 2
Section: 2.4
LO: G2|2.2.2
GO: G2

MCAT LO: MCAT11.2
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18) Write a Lewis structure for a compound with the molecular formula H2N2.

Answer:

Diff: 2
Section: 2.4
LO: G2]2.2.2

MCAT LO: MCAT1.2

19) The formal charge on oxygen in dimethyl ether, CH30OCH3, is
A) +2

B) +1

Answer: C
Diff: 1
Section: 2.4
LO: G4|2.2.3

MCAT LO: MCAT1.2

20) For most compounds in which a nitrogen atom bears no formal charge, the valence of this nitrogen
atom is

Answer: 3
Diff: 1
Section: 2.4

LO: G1|2.2.1

7
Copyright © 2021 Pearson Education, Inc.

TBEXAM COM - THE WORLD S LARGEST TEST BANK AND SOLUTI ONS DATABASE W TH UNBEATABLE RATES



https://tbexam.com
https://tbexam.com
https://testbanks.ac/product/9780137444465-TEST-BANK-5/

COM

TBEXAM.

ICLI CK HERE TO ACOEBEXAMIEQNOMPLETE Test Bank

21) Assign the correct formal charge to each nitrogen atom in the following Lewis structure. (All non-
bonding electrons are included.)

'. N:N:N:
Answer:

% + =
-, N=N=—==N -
Diff: 2
Section: 2.4
LO: G4 | 2.23

MCAT LO: MCAT1.2

22) Add the appropriate formal charge to each atom in the molecule below. It is not necessary to
indicate formal charges when zero. (All non-bonding electrons are included.)

T .'Iol‘.
LN
HH/(iE\HH
H

Answer:
S
HH/(iJ\HH
H

Diff: 2
Section: 1.7
LO: G4]2.2.3

MCAT LO: MCAT1.2
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23) Add the appropriate formal charge to each atom in the molecule below. It is not necessary to
indicate formal charges when zero. (All non-bonding electrons are included.)

H

\C:C:

H/ \H
Answer:
e

/C:C=+ \

H H
Diff: 2
Section: 2.4
LO: G4|2.2.3

MCAT LO: MCAT1.2

24) One or more of the atoms in the structure shown should have nonzero formal charges. Redraw the
structure and the atoms with non-zero formal charges.

Diff: 2
Section: 2.4
LO: G4]2.2.3

MCAT LO: MCAT1.3
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25) Which of the following are acceptable Lewis structures, including formal charges, for nitric acid,

HNO3?

I - v || o
H—-N=0 H-0—N—0:"
| el g e

A) A only

B) B only

C) Conly

D) both Band C
E)A,B,and C
Answer: B

Diff: 3

Section: 2.4

LO: G2|2.2.2|2.2.3

MCAT LO: MCAT1.3

26) A molecule of acetylene (C2H2) has a

A) tetrahedral; nonzero
B) bent; nonzero

C) bent; zero

D) linear; nonzero

E) linear; zero

Answer: E

Diff: 1

)
H-0—N=0

geometry and a molecular dipole moment that is
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Section: 2.5
LO: G2|2.3.1]23.2

MCAT LO: MCAT2.6

27) Which one of the molecules shown below has no net molecular dipole moment?

A) CH3Cl

B) H2CTCH2

C) CH20

D) CH2CI2

E) CH3OH

Answer: B

Diff: 2

Section: 2.5

LO: G2|2.3.1]23.2

MCAT LO: MCAT2.6

28) Which one of the molecules shown below has a net molecular dipole moment?
A) CCl4

B) CO2

C) CH3CCI3

D) BeCl2

Answer: C

Diff: 2

Section: 2.5

LO: G2|2.3.2

MCAT LO: MCAT2.6
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29) Does 1,1-dichloroethene (CI2CTCH2) have a net molecular dipole moment? If it does, draw the
molecule and indicate the direction of this molecular dipole moment.

Answer: Net molecular dipole moment present.

Diff: 2
Section: 2.1
LO: G2|2.3.2

MCAT LO: MCAT2.6

30) Draw the three-dimensional structure of chloroform (CHCI3) and show the direction of the
molecular dipole moment.

Answer:

H
|

o
CIVg ¢
cl

Diff: 2
Section: 2.5
LO: G2]2.3.2

MCAT LO: MCAT2.6
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31) When a negatively charged species is most appropriately depicted as a hybrid of several resonance
forms, the negative charge present is considered to be rapidly moving between the resonance forms
bearing the formal negative charge.

Answer: FALSE
Diff: 1

Section: 2.8
LO: G1|2.6.4

MCAT LO: MCAT1.3

32) When a molecule can best be represented as a series of resonance forms, each of these forms
always contributes to the same degree in the hybrid.

Answer: FALSE
Diff: 1

Section: 2.8
LO: G1|2.6.3

MCAT LO: MCAT1.3

33) Which of the following structures (a-d) is another resonance structure of the following organic
molecule?

0‘(|:|).0
HgC”"C\'N'/H
)
: (IZ)H . cl) : IICIJ ?l)
C .+ H C ¥ H C + H by C + H
& B Bt Gt HaC ™ Sy HaC~ ™y o oINS
2 N 3 ri,j 3 T HQC M
\ ) ) \
a) B) ) @)

Answer: b

14
Copyright © 2021 Pearson Education, Inc.

TBEXAM COM - THE WORLD S LARGEST TEST BANK AND SOLUTI ONS DATABASE W TH UNBEATABLE RATES



https://tbexam.com
https://tbexam.com
https://testbanks.ac/product/9780137444465-TEST-BANK-5/

COM

TBEXAM.

ICLI CK HERE TO ACOEBEXAMIEQNOMPLETE Test Bank

Diff: 2
Section: 2.8
LO: G2]2.6.2

MCAT LO: MCAT1.3
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34) One resonance structure of a cation is shown. Provide the other reasonable resonance structures.

T T
H C C H
P SR L S
C C N
2 T |
H H H
Answer:
H H H
o -
il T P PO O A S S
OV =) i
¥ g I I
H H H H H
H H
I l
it e AN o
Wy | |
H H H
Diff: 2
Section: 2.8
LO: G2]2.6.2

MCAT LO: MCAT2.3

35) Draw additional resonance contributors for:

HaC
Answer:
H3C o HsC HiC .
- B s
Diff: 2
16
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Section: 2.8
LO: G2]2.6.2

MCAT LO: MCAT2.3
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36) Which of the following choices represent(s) a pair of resonance forms?
A)
:0: :(;H
| |
CH,CH,— C-H , CH,CH=CH

B)

¥ e +
CH, CH—OCH, , CH;CH=OCH;

Q)

H H

\ % I
C=C=N - , -.C—C=\
/e |

H H

D) both Aand C
E) both Band C
Answer: E
Diff: 3

Section: 2.8
LO: G2|2.6.2

MCAT LO: MCAT1.3

37) Structures , shown below, are resonance structures, and structure is the major
contributor to the overall resonance hybrid.
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CH3 H CHy H
SHa o Mo G _H Nt H
e e S He§ G W9 ¢ ¢
aCT o8 § CHy H HoH
H H
1 2 3
cH 1 o | chs
. C._H ~Ne Gl H SN -Coo H
HeH S g HeT e A
H H H H M H
4 5 6
A)28&4;2
B)1,3&5;3
C)4&6;6
D)1,3&5;1

E)1,3,4&5;3
Answer: B
Diff: 3

Section: 2.8
LO: G2|2.6.3

MCAT LO: MCAT1.3

38) Nitroamines are common functional groups found in energetic materials, such as RDX and HMX. For
the structure below, draw two other significant resonance structures, include any formal charges, and
indicate the hybridization on each nitrogen and oxygen.

HiC, . O:
NN
HiC D

Answer: All nitrogen and oxygen atoms are sp2 hybridized.

HiC . 0: HaC. . ..’l.-_]-..@ HaC, '%;@
Y@ ——e  N-N® e  @NNE
HiC .07 HoC O HiC 0@

]
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Diff: 3
Section: 2.8
LO: G2]2.6.2
GO: G5

MCAT LO: MCAT2.3
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39) Draw the other important resonance form of:

o t
H, CN=N L

Answer:

e W
H2 C:N:N .'
Diff: 3
Section: 2.8

LO: G2|2.6.2

MCAT LO: MCAT2.3

40) Draw the important resonance forms for the structure shown below.

H
Answer:
+ e =

. IﬁHz.. + I'I\H-Iz.. o I?TH2+
CH3-—I'I~I—C—NH2 - CHg—lTI=C—NH2 ~at—3 CHy —I’I~I—C=NH2

H H H
Diff: 3
Section: 2.8
LO: G2|2.6.3

MCAT LO: MCAT2.3
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41) Draw the important resonance forms for the structure shown below.

@r*\/

Answer:

Diff: 3
Section: 2.8

LO: G2[2.6.2

MCAT LO: MCAT2.3

42) Draw 3 significant resonance structures for the compound shown below. Place a box around the
major contributor. Fill in any missing formal charges.

CH,

0
(;7\\/ “CHy

' ®

HaC

Answer:

0 CHs

(e,

@ 3

HaC

@
<\0 CHa <\4|3 CHa <\o CHa
~~—l ~~—
’NM J\//'\CHB F%CHJ
HyC (o

CH4 N
HaC Hq
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Diff: 3
Section: 2.8
LO: G2]2.6.2

MCAT LO: MCAT2.3
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