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Chapter 1: Structure and Bonding

1. What is the ground-state electronic configuration of a carbon atom?
A) 1s%,2s%,2p° B) 1s%,2s%,2p° C) 1s%,2s%,2p° D) 1s% 2s% 2p°

2. What is the ground-state electronic configuration of a fluorine atom?
A) 153,287 2p* B) 1s%,2s%,2p° C) 1s% 25%, 2p° D) 1Is?, 2% 2p°

3. What is the ground-state electronic configuration of a magnesium cation (Mg”")?
A) 1s% 2s% 2p° C) 1s?2s%2p°, 357

B) 1s?,2s% 2p°%, 3s' D) 1s?,2s% 2p°, 3s%, 3p
4. What is the ground-state electronic configuration of a chlorine anion (CI )?
A) s, 2s% 2p° C) 1% 2s%2p° 357, 3p°
B) 1s% 2s% 2p°, 3s% 3p° D) 1s% 25 2p°, 3s% 3p*
5. Which of the following statements about valence electrons is true?
A) They are the most tightly held electrons.

B) They do not participate in chemical reactions.
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Chapter 1: Structure and Bonding

C) They are the outermost electrons.

D) They reveal the period number of a second-row element.

. Which of the following statements about bonding is true?

A) Covalent bonds result from the transfer of electrons from one element to another.
B) Ionic bonds result from the transfer of electrons from a metal to a non-metal.
C) lonic bonds result from the sharing of electrons between two non-metals.

D) Covalent bonds result from the sharing of electrons between two metals.

Which of the following would you expect to have ionic bonds?
A) CO B) FBr C) NF; D) NaCl

Which of the following molecules has nonpolar covalent bonds?
A) HCI B) N, C) CHCl; D) NO

. Which of the following molecules contain both covalent and ionic bonds?

NaCl NH4OH CH:0H MgCOz

I i} I IV
A LT B)LIV C) ILUI D) ILIV

Arrange the following bonds in decreasing order of ionic character, putting the most
ionic first.

C-C C-N Cc-O0 Na-O

I I I v
A) I>1I>1I>1V C) IV>II>1I>1
B) IV>II>I1>11I D) IV>II>1I>1

Which of the following statements correctly describes the typical number of bonds for

carbon, nitrogen, and oxygen in most neutral organic molecules?

A) Carbon forms 4 covalent bonds, nitrogen forms 2 covalent bonds and oxygen forms
3 covalent bonds.

B) Carbon forms 4 covalent bonds, nitrogen forms 3 covalent bonds and oxygen forms
2 covalent bonds.
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C) Carbon forms 4 covalent bonds, nitrogen forms 5 covalent bonds and oxygen forms

2 covalent bonds.

D) Carbon forms 4 covalent bonds, nitrogen forms 5 covalent bonds and oxygen forms

4 covalent bonds.

Which is not an acceptable Lewis structure for the anion CH,NCO ™ ?

H
H @99 NS Q)
C=N=C-0: H"Q‘N"Ce'o' H‘C’%‘C:@
H ' H oo II'I ~0
| Il n
Al B)II C)lI D)IV
Which of the following Lewis structures is correct?
*,* H:o:
H-C-O-H H-C-C-0-H 0
H H H-C-O-H
I Il 1
Al B)II C)ll D)IV
Which of the following Lewis structures is correct?
e h
C=N-H H-C-N-H H—(IZ—C.I
H H H™

| 1 1T
A) LI B) LI C)ILII D) IILIV

Which is the correct Lewis structure for acetic acid (CH3;CO,H)?

.

H:0: H-E?: H :o:
H-C-C-O: H-C-C=0 H-C-0-C-H
H H H H
I I n
A1 B)II C) Il D)IV
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Chapter 1: Structure and Bonding

In which of the following ions does carbon have a formal charge?

[(CH:uNT* [CH3CO2— [CH:OH2J*

I II III
A) 1T B) I C) Il D) None of the above

In which of the following ions does carbon have a formal charge?
CH:0H NaCH: CH:COx—

I I I
A)1 B) I C) Il D) None of the above

What is the formal charge of carbon in carbon monoxide (CO) when drawn with a triple
bond?
A)0 B)-2 C)-1 D)+l

Which of the following statements about constitutional isomers is true?
A) Constitutional isomers are different molecules having different molecular formula.

B) Constitutional isomers are different molecules having same molecular formula.
C) Constitutional isomers are same molecules having different molecular formula.

D) Constitutional isomers are same molecules having the same molecular formula.

How many constitutional isomers are there for a molecule having the molecular formula
C,HsO?
A)l B)2 C)3 D)4

How many constitutional isomers are there for a molecule having the molecular C;HgO?
Ayl B)y2 C)3 D)4

How many constitutional isomers are there for a molecule having the molecular formula
CsHg?
A)l B)2 C)3 D)4

How many constitutional isomers are there for a molecule having the molecular formula
C,H4CLy?
Ayl B)2 C)3 D)4

How many different isomers are there for a compound having the molecular formula

C;H40?
A)4 B)5 C)6 D)7
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Which of the following molecules are constitutional isomers?

CH:CH2CH:0H CH3:CH(OH)CH: CH3:CH:20CH: CH:COCHz3

I i I IV
A) LILIV B) ILULIV C) LIULIV D) LI II

Which of the following compounds has an atom with an unfilled valence shell of
electrons?
A) H,O B) BCl; C) CHs D) CO;

Which of the following statements about resonance structures is true?

A) Resonance structures have the same placement of electrons but different
arrangement of atoms.

B) Resonance structures have the same placement of atoms but different arrangement

of electrons.

C) Resonance structures have the same placement of atoms and the same arrangement
of electrons.

D) Resonance structures have different placement of atoms and different arrangement
of electrons.

Which of the following statements about resonance structures is not true?
A) There is no movement of electrons from one form to another.

B) Resonance structures are not isomers.
C) Resonance structures differ only in the arrangement of electrons.

D) Resonance structures are in equilibrium with each other.

Which of the following pair does not represent resonance structures?

Q..
© ©.9 20 @, SR 9:.
:C=N-Q: and  :C=N=Q H-0-C-O: and  H-0-C=0
| I
& 5 a2
oo .. ®.. IWeae o P
ONec=6 and Fc=N-0: H,C-C-0-H a9 pc-c=6-H
.. L L - @

i Iv
A)I B)II C)I D) IV
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What 2 things will change between two resonance structures?
A) The position of multiple bonds and non-bonded electrons.

B) The position of multiple bonds and single bonds.
C) The placement of atoms and single bonds.

D) The placement of atoms and non-bonded electrons.

Which of the following is a resonance structure of the compound below?

@
/C\
HsC™  "CHj o
O
O o
1 H,C.. 0 5 6%
3 - o H H
H C\CHZCH;, H2C,CHOH HsCHC—CH, 3C @ CHj
| ] i v

A)I B)II C)II D) IV

Which of the following resonance structures is the least important contributor to the
resonance hybrid of the formate anion, HCOO ?

, ® .0 Q..
:0. 101 Q¢ =0
H-C..: H-C: @ H-C, . H-C®
0: el o SO

@ "@ ..@

| 1} ] v
A)I B)II C)II D) IV

Rank the following in order of decreasing importance as contributing structures to the
resonance hybrid of formaldehyde, H>CO.

) @
:0: 193® :0:
" ,C\ 3
1y H ™ H H CGH

| [ 1l
A) I>I>M B) I>MI>1 C) I>I>I1 D) MI>I>1
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Chapter 1: Structure and Bonding

34. Follow the curved arrows to draw the second resonance structure for the ion below.

_)

IO)

H-G-C-CHj H-C=C~CH, H-C=C~CH, H-C=C-CH,
H b H H

Al B)Il C) 1l D)IV
35. Which is more important in each pair of contributing resonance structures?
% B @ ..
HyC-C=N=0 ~<«—————» H,;C-C=N-0O:

@ .o
H2C:O_H - H2C_O—H
1] v
R ® .0
HQN_C:N- - - H2N:C:N
v Vi

A) ILIV,V B) ILILV C) ILIULVI D) LIV,V

36. What is the approximate value of the H-C-H bond angle in methane, CH,?
A) 90° B) 109.5° C) 120° D) 180°

37. What is the approximate C-C-C bond angle in propene, CH;CH=CH,?
A) 90° B) 109.5° C) 120° D) 180°

38. What is the approximate H-C-O bond angle in formaldehyde, H,CO?
A) 90° B) 109.5° C) 120° D) 180°
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