Organic Chemistry 4th Edition Gorzynski Test Bank

Chapter 1: Structure and Bonding

1. What is the ground-state electronic configuration of a carbon atom?
A) 1s% 2%, 2p° B) 1s?,2s2,2p?> C) 1s?, 2%, 2p% D) 1s?, 22, 2p*

2. What is the ground-state electronic configuration of a fluorine atom?
A) 1s%, 2%, 2p> B) 1s?, 25%, 2p® C) 1s?, 28?2, 2p* D) 1s?, 2s?, 2p°

3. What is the ground-state electronic configuration of a magnesium cation (Mg?*)?

A) 1s?, 252 2p° C) 1s?, 2s2, 2pb, 3s2
B) 1s? 257 2p°®, 3s! D) 1s? 2s?, 2p°%, 3s?, 3p?
4. What is the ground-state electronic configuration of a chlorine anion (CI—)?
A) 1s?, 252, 2p° C) 1s?, 2s% 2pb, 3s%, 3p°
B) 1s? 2s? 2p®%, 3s?, 3p° D) 1s? 2s? 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.
C) They are the outermost electrons.
D) They reveal the period number of a second-row element.

6. Which of the following statements about bonding is true?
A) Covalent bonds result from the transfer of electrons from one element to another.
B) lonic 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.

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

8. Which of the following molecules has nonpolar covalent bonds?
A) HCI B) N2 C) CHCIz D) NO

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

NaCl NH4OH CH:0H MgCO3
1 I T IAY
A) LI B) LIV C) 1L D)IIIV
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Chapter 1: Structure and Bonding

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

11.

12.

13.

ionic first.

c-C C-N C-0 Na-O

I II I IAY
A I>1>11>1V C) IV>lI>I1I>1I
B) IV>II>I1>Ill D) IV>I1I>Ill>I

Which of the following statements correctly describes the typical number of bonds for
carbon, nitrogen, and oxygen in most neutral organic molecules?

A)
B)
C)

D)

Carbon forms 4 covalent bonds, nitrogen forms 2 covalent bonds and oxygen forms
3 covalent bonds.
Carbon forms 4 covalent bonds, nitrogen forms 3 covalent bonds and oxygen forms
2 covalent bonds.
Carbon forms 4 covalent bonds, nitrogen forms 5 covalent bonds and oxygen forms
2 covalent bonds.
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 CHo.NCO—?

H @99 NG @, of
C=N=C-0: H-eN-E.os H“G”g}‘cz@ H‘G’H‘ce@,
H - b 9 oo oo oo
I n m v
A)l B)Il C) Il D)IV
Which of the following Lewis structures is correct?

H H Q- P
H-C-0-H H-C-C-0-H ok H-C-0-C-H
H H H-C-0-H H™ H

1 I n v
A)l B)Il C)Illl D)IV
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Chapter 1: Structure and Bonding

14. Which of the following Lewis structures is correct?

15.

16.

17.

18.

19.

H | @ l|-|
‘C=N-H H-C-N-H H-C-Ci:
H H H'
[ 1 m
A) LIL B) LI C) 1,1 D) I, IV

Which is the correct Lewis structure for acetic acid (CH3CO2H)?

H10: H-0: H o o
H-C-C-0 H-C-C=0 H-C-0-C-H
H H H H

| I I
Al B)Il C) Il D) IV

In which of the following ions does carbon have a formal charge?
[(CHauNT" [CH:COz]— [CHaOH:]"

1 II 11
A) 1 B) Il C) Ill D) None of the above

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

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

H-0=0-H

v

What is the formal charge of carbon in carbon monoxide (CO) when drawn with a triple

bond?
A)0 B) -2 C)-1 D) +1

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.
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21.

22.

23.

24,

25.

26.

27.

28.

Chapter 1: Structure and Bonding

How many constitutional isomers are there for a molecule having the molecular formula
C2HeO?
A)l1 B)2 C)3 D)4

How many constitutional isomers are there for a molecule having the molecular C3HgO?
A)l B)2 C)3 D)4

How many constitutional isomers are there for a molecule having the molecular formula
CsHe?
A)l1 B)2 C)3 D)4

How many constitutional isomers are there for a molecule having the molecular formula
C2H4CIy?
A)l B)2 C)3 D)4

How many different isomers are there for a compound having the molecular formula
CsHeO?
A)4 B)5 C)6 D)7

Which of the following molecules are constitutional isomers?

CH:CH:CH:0H CH:CH(OH)CH: CH:CH:20CHz CH3:COCH:
I I 1T v
A LILIV B) ILHLIV C) LUHLIV D) LI

Which of the following compounds has an atom with an unfilled valence shell of
electrons?
A) H:O0 B) BClz 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.
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Chapter 1: Structure and Bonding

29. Which of the following pair does not represent resonance structures?

..
e ®.9 2@_@_,_ or o Ho -
:C=N-Q: and  :C=N=Q H-0-C-0:  and  H-G-C=0
| 1
o : 5.@

- . {":-:I - 1 'ii 1 *
e’m:mo and eczm—o H,C-C-O-H  and H,C-C=0-H
. L . EF}

n IV

A)1 B)Il C)lll D)IV

30. 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.

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

0
1
HsC™ "CHgj o)
0
0 Lt
1l H.C 0 C
.C e A HsC ™ CH
H"~CH,CH, ch’GHoH HaCHC—CH sC @ CHs
| I i v

A)1 B)Il C)lll D)IV

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

E-} --9 E:I-lll
‘0. ok o 101
H-C.: H-C: & H-C, H-C®
0 :0: o 0

© ] S
| | 1] v

A)1 B)Il C)lll D)IV
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Chapter 1: Structure and Bonding

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

.. @
:0: !*?{:B :Eé
1 -‘CH ~
H"G\H H H H l!-\-H

| I i
A I>1>11 B) I>1>11 C) I>1>111 D) H>1l>I

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

Al B)Il C) Il D) IV

35. Which is more important in each pair of contributing resonance structures?

H,C=0-H - -  H,C-O-H
[ v
T O
HEN_CzN- - - Hgg:C:H
v Vi
A L Iv,v B) ILINLV C)ILIL,VI D) IIV,V

36. What is the approximate value of the H-C-H bond angle in methane, CH4?
A) 90° B) 109.5° C) 120° D) 180°
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38.
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Chapter 1: Structure and Bonding

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

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

Determine the electron geometry around the indicated atom in each species.

ve  us H 10 ph
g=c=G e 2
et { o /|'-| H’NHH N
| Il m v
A) | =Linear; Il = tetrahedral; 11l = trigonal planar; 1V = tetrahedral
B) | =Linear; Il = tetrahedral; I1l = trigonal planar; IV = linear
C) | =Trigonal planar; Il = linear; 11l = tetrahedral; 1V = trigonal planar
D) | = Tetrahedral; Il = trigonal planar; Il = linear; IV = tetrahedral

What is the approximate bond angle for the C-C-N bond in acetonitrile, CH3CN?
A) 90° B) 109.5° C) 120° D) 180°

Which of the following is the appropriate conversion of the condensed structure,
CH3COCHg, to a Lewis structure?

H o H H:0: H H H H:0: H
H-C-0-C-H H-C-C-C-H H-C-C-O-H H-C-C-G
H H H H H H HH H

| I m v
A)1 B)Il C)lll D)IV

Which of the following is the appropriate conversion of (CH3).CHCH2CHCICH3 to a
skeletal structure?

TI -~ R T
A Y o Ny

I 1] 1 v
A)1 B)Il C)lll D)IV
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43.

44,
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Chapter 1: Structure and Bonding

Which of the following is the appropriate conversion of (CHz)4C to a skeletal structure?

)\ N NN 4\

I I I v

A)l B)YIl C) Il D)IV

What is the condensed formula of the compound below?

Br
WEH
CH3CH,CH(CH3)CH,CH(CHs)CHBr, CH3CH,CH,(CH3)CH,CH(CH3)CHBr,
| [

CH3CHZCH{CHg)CH(CH3)CHZCHBr, CH3CH,CH(CHZ)CH4(CH5)CHCHBT,

1] v
A)1 B)Il C)lll D)IV

Which of the following is the appropriate conversion of (CH3),CHOCH,CH>CH>0OH to
a skeletal structure?

)\ T~ OH )\Df\jl H )\{T H )\D 0N

o o o

| ] [ v
A)1 B)Il C)lll D)IV
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Chapter 1: Structure and Bonding

46. Convert the following skeletal structure to a condensed structure.

X

CH3CH,CH(CH5)CH(CH,CH3)GH(CH3)» CH5CH,CH(CHs),CH(CH,CH4)CH(CH;).

l 1
CH3CH{CH,CH3)CH(CH,CH3)CH(CH3)5 CH4CH(CHs)CH(CH,CH,)CH(CHs)»
i

v
Al B)Il C)Illl D) IV

47. Avobenzone is an active ingredient in some common sunscreens. Which of the
following is the correct molecular formula for avobenzone?

o o
S T

avobenzone

A) C20203 B) CxH203 C) CoiH2303 D) CooH2403

48. In which structure is the hybridization incorrect?

®
H,C=CH, H,C=0 CHa 0-C=0
sp? sp sp? sp
| | i v
Al B)II C) Il DIV
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Chapter 1: Structure and Bonding

49. What is the hybridization for each of the indicated atoms in the following compound?

/ I

HEC*N“E‘:Ha

Im
A) 1=sp% 1l =sp? Il = sp?. C) 1=sp; Il =sp? Il =sps.
B) 1=sp? Il =sp3 Il =sps. D) 1=sp? Il =sp? Il =sps.

50. What is the hybridization of the carbon atom in the methyl cation, (CH3")?
A) sp* B) sp*> C)sp D) p

51. What is the hybridization of the nitrogen atom in the ammonium cation, NH4*?
A) sp® B) sp*> C)sp D) p

52. Which atomic orbitals overlap to form the C-H & bonding molecular orbitals of ethane,
CH3CH3?
A) Csp?+H1s B) Csp®+Hls C) C2p+H1s D) Csp+ Hls

53. Which atomic orbitals overlap to form the C-H & bonding molecular orbitals of
ethylene, H.C=CH,?
A) C2p+Hls B) Csp+H1s C) Csp®+ Hls D) Csp?+ Hls

54. Which atomic orbitals overlap to form the carbon-carbon ¢ and = bonding molecular
orbitals of ethylene, H,C=CH,?
A) Csp®+ Csp? and C2p + C2p C) Csp?+Csp? and C2p + C2p
B) Csp®+ Csp®, and Csp? + Csp? D) Csp? + Csp?, and Csp? + Csp?

55. Which atomic orbitals overlap to form the C-H  bonding molecular orbitals of
acetylene, CoH2?
A) Csp+Hls B) C2p+H1ls C) Csp®+H1s D) Csp?+ His

56. Which atomic orbitals overlap to form the carbon-carbon ¢ bonding molecular orbital of

acetylene, CoH,?
A) Csp?+Csp? B) Csp+Csp C) Csp®+Csp® D) C2p+C2p
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Chapter 1: Structure and Bonding

When forming molecular orbitals from atomic orbitals, what is the order of increasing
C-H bond strength for the following.

sp? sp? sp
I II III
A) lI<I<IIl B) N<I<Il C) N<Il<l D) I<l<I

What is the order of decreasing bond length for a C-C bond comprised of the following
molecular orbitals?

sp-sp’ sp’-sp’ sp ~p
I o I
A) I>11>11 B) I>11>111 C) HI>1>1 D) lI>1>1

Which of the following statements about electronegativity and the periodic table is true?
A) Electronegativity decreases across a row of the periodic table.

B) Electronegativity increases down a column of the periodic table.

C) Electronegativity increases across a row of the periodic table.

D) Electronegativity does not change down a column of the periodic table.

Rank the following atoms in order of increasing electronegativity, putting the least
electronegative first.

S Cl1 F N
I II III v
A I<li<Ili<IV C) Hi<li<Iv<i
B) I<IvV<Ii<Il D) I<l<IV<I

Rank the following atoms in order of decreasing electronegativity, putting the most
electronegative first.

Si N 0 C

I 1T I v
A I>IvV>I1i>1 C) m>1v>lIl>l|
B) HI>HI>I1V>I D) HI>1>1V>I

Which molecule has the greatest difference in electronegativity (AE) between the two
different elements?
A) CO2; B) H.S C) NHs D) H20
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70.

Chapter 1: Structure and Bonding

Which compound contains the most polar bond?

CH:35H CH:0H CHzCl1 CH:NH:2
I I III v

A)1 B)Il C)lll D)IV

Which of the following compounds are non-polar?

CO- NH: H:0 BCls
I I 11T v
A) LIV B) LIl C) I Il D) II, IV

Which of the following molecules has non-polar covalent bonds?
A) CO2 B) N2 C) CCls D) HF

Which of the following molecules has polar covalent bonds?
A) MgO B) NHs C) Cl. D) NaBr

Which of the following covalent bonds has the largest dipole moment?
A) C-H B) C-C C) C-O D) H-F

Which of the following molecules has the smallest dipole moment?
A) CO; B) HCI C) HO D) NHs

Which of the following molecules does not have a net dipole moment of zero?

A) CCls B) BFs C) CO, D) NHs

Which of the following molecules has a net dipole moment of zero?

H cl H Cl H H H
f_:_ :’ : }_:\
H cl H c Cl
| I I

A)1 B)Il C)lll D)IV
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Chapter 1: Structure and Bonding

Answer Key

CoNoO~wNE

N
w
>O0WO>O0O0WO>WOO>O0NO0ONTONTONO0OO0OTTO0WT0OWmOWY> O
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WO>0W0W>POO0O0TOWTOT>O0CTWP>PWOOW0®>O
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