Organic Chemistry 1 Lecture Fall 2017 8/28/17 Monday ExamI Dr.Hahn Exam #

Name # C%/ (print) Name O C (sign)

Please show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions.
Multiple choice questions have no partial credit.  Please write anything you want graded legibly. If you run out of space,
continue on the empty back pages but clearly label where the remaining answer can be found. (If  can't find your answer
or cannot read it, I obviously cannot grade it). Repyrn your entire exam including the periodic table.  (Please count your

exam pages and make sure thereare 7 real pages + periodic table pack )

It is your responsibility to return the entire exam package (with periodic table aséembly inside the rest of the exam) directly
into Dr, Hahn's hands. If you do not and the exam disappears or sits around for days NOTin Dr. Hahn's possession,
that exam will count as an UNEXCUSED missed exam.

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2 pts
each, 32 pts total) _~

[ nes~ $
é: C;E H‘“ fil s
I / Q
i H Hi v

A) 1= Linear; 11 = tetrahedral; III = trigonal planar; TV = linear
@_ﬁ = Linear; II = tetrahedral; 11T = trigonal planar; 1V = tetrahedral

©) I = Tetrahedral; 11 = trigonal planar; III = linear; TV = tetrahedral

D) I = Trigonal planar; II = linear; III = tetrahedral; [V = trigonal planar

2) Which of the following compounds has the lowest boiling point? b v z / 2) g
P P /\O"\\ T \I/

" OH
i kb i w
AT B)I @v D) 1

-

3) % of the foliowing molecules has non-polar covalent bonds? 3) A

AYNy B) HF C) COy D) CCly
4) What is the ground-state electronic configuration of a carbon atom? 4) 4 L
A) 132, 252, @«I’sz, 252, C) 152, 232, D) 152, 252,
2pt 2p2 2pb 2p3

@ar{'r{d O~ eoli %
(MP = hot ablemgbed ~
@W: hg JOrE /2 C‘reaﬁ'y
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5) Which of the following statements about electronegativity and the periodic table is
true?

A) Electronegativity inééases down a column of the periodic table.

B) Electronegativity decré(gé's across a row of the periodic table.

C) Electronegativity doe:;@ot change down a column of the periodic table.
Flectronegativity increases across a row of the periodic table.

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

0
MW Hsﬂ’c‘CHa e L M

0 .
H Hg?\ GH .
HRCHCH, HeC” 5 HCHC-x(H,
i ] By @
Al By 1T O I 63 v

7) Consider the molecule donepezil (used to treat Alzheimer's disease). Which of the
following lists the correct functional groups present in donepezil?

e Q.

donapezii (used 1o treat Aizheimer's disease)

3
A) Amide, aromatic, ester, ketone @mine, aromatic, ether, ketone
) Amide, aromatic, ether, ketone D) Amine, aromatic, ester, ketone

8) Which of the following statements about resonance structures is true?

A) Resonance structures have different pacement of atoms and different
arrangement of electrons.

B) Resonance structures have the same placemenyof electrons but different
arrangement of atoms, )

C) Resonance structures have the same placement of atoms and the %{ﬁe

angement of electrons.
D) Besonance structures have the same placement of atoms but different
arrangement of electrons.
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9) Which of the folowing compounds is expected to be the most sohuble in H>07

Ko et

MI @I Gl DyIV

10) What intermolecular force is generally considered the strongest?
A) Covalent bonds B} Dipole-dipole
C) London dispersion forces @‘Hydrogen bonding

11) Rank the following compounds in order of increasing strength of intermolecular forces,
putting the molecule with the weakest intermolecular force first.

Qe @ Ae

i ) i
A I<I<] Byl <HI<1l Ol<O<Mm D)II<1<II

12) Which atomic orbitals overlap to form the C-H s bonding molecular orbitals of
ethylene, HyC=CH»?

A)Csp+ Hls B) C2p + Q) Csp3 + Sp2 +

Hls Hls Hls

13) What is the approximate C-C-C bond angle in propene, CH3CH = CHp?
A) 109.5° B) 90° @Z(P D) 180°
14) Which of the following statements about bonding is true?
A) Covalent bonds result from the sharing of electrons between two metals.
B) lonic bonds result from the sharing of electrons between two non-metals,
onic bonds result from the transfer of electrons from a metal to a non-metal.
D) Covalent bonds result from the transfer of electrons from one element to
another.

15) Which of the following molecules has nonpolar covalent bonds?
A)HC B) CHClj ) NO i,

16) Which of the following statements best describes the relationship between the
tace area of a molecule and the strength of the intermolecular forces?
%rger the surface area, the stronger the intermolecular forces.

B) The smaller the surface area, the stronger the intermolecular forces.
C) The larger the surface area, the weaker the intermolecular forces.
D} There is no relationship between surface area and intermolecular forces,
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{c) How many valence electrons is in the element Ca ? Z (2 pt)

2,

(12 pts, 2 pts each)

VSEPRT:  For the Lewis Dot structure shown below answer the following for the atom with the *

’;‘:ﬁ 'T; M

H
|
i’/’fCH T NS
I> z L::{Q-‘Vu \H Z/(V/’
" b ldp s

What is the number of electron domain (VSEPRT electron pairs) around the atom with the * *Q_

How many lone pairs on the atom with the * O

What is the structure of the electron pairs at the atom with the * /\e /é‘/‘ &% /

What is the structure of the molecule at the * MM@O.’-@/

On the 3D structure of the molecute above, show all nonzero dipole moment arrows

What is the intermolecular force in the molecule above ?

[ (ionic bonding) (hydrogen bonding) (dipalar dipole bondin; ) (van der Waa)s)] (circle one)
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3. Given the following molecule, fill in the parenthesis with the letter of the functional group.
(A)alkene (B)alkyne (C)arene (D) alkyl halide (E)alcohol  (F)ether  (G) amine
(H)aldehyde  (I) ketone  (J) carboxylic acid (K)ester (L)amide (M) acid halide (N) acid
anhydride (You may use the same letter multiple times) (8 pts total, 2 pts each)

4, For the following skeletal molecular formula show the Lewis Dot (or structural) formula. (7 pts)
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PartIIl:  Long Answers (31 pts) Show work on all questions for partial and full credit even on
questions which do not specify.

. (a) Given the following formula, calculate the number of valence electrons for the molecule,
Show work. C:HaCl Oz (17 pts total #1, 8 pts this part)

2(4)~r}(|)+”) R ¥

@o.

(b) Given the following 2 Lewis Dot structures (for the formula above), circle the correct one. (3 pt)
‘el" [S‘T(' l:$0€_ o ¢
e L1 kg

& Clom v ® Clee G —H
[ e tt e H

m /] ?C 7 - 5% @

(¢) Given the Lewis Dot structure which you chose above, give at least 2 reasons why the incorrect one
looks incotrect to you. (2 pts)

(D @ Aas €wo mvoy e
(2 C has prttet. €L 1A

@ | has vl Ll Aot —

(d) For the Lewis Dot Structure which you chose above, draw one resonance structure. (4 pts)

m e

CQ”/ O———'C/d}
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2. (a) Match the labeling in the following parenthesis. Each parenthesis can hold one to multiple
letters. Each letter may be used once, no time or multiple times (A) = bond (B) o bond (C) sp’
hybridized orbitals (D) sp” hybridized orbitals (E) sp hybridized orbitals (F) unhybridzed p orbital
(G) s orbital (14 pts total for #2, 8 pts this section, 2 pts each)

; (1: ) orbitat

( I) ) orbital

( &5 } bond

(b) The above structure is the molecule shown below. (4 pts this part)

ﬂpl =S+t2lp m/b,".h[; »

unhybridized C ~ hybridized C (4 pts)

Given my drawing of the valence electron configuration diagram for the ground state of carbon, show the
electron configuration diagram for the molecule above hybridized as shown above.

{(c) Input electrons into your hﬁbn'dized carbon electron configuration diagram above. (2 pts)

Avrrdus — .
e A ey s 9?bm
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Organic Chemistry I Lecture Fall 2017 8/28/17 Monday Exam1 Dr.Hahn Exam#

Name (print) Name (sign)

Please show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions.
Multiple choice questions have no partial credit.  Please write anything you want graded legibly. If you run out of space,
continue on the empty back pages but clearly label where the remaining answer can be found. (If I can't find your answer
or cannot read it, I obviously cannot grade it). Return your entire exam including the periodic table.  (Please count your

exam pages and make sure thereare 7 real pages + periodic table pack )

It is your responsibility to return the entire exam package (with periodic table assembly inside the rest of the exam) directly
into Dr. Hahn's hands. If you do not and the exam disappears or sits around fordays NOTin Dr. Hahn's possession,
that exam will count as an UNEXCUSED missed exam.

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question, (2 pts
each, 32 pts total)

1) Determine the electron geometry around the indicated atom in each species. 1)
_ M - ‘s
{ ':C:‘ 4 H”&% * gl H-0-H
] ;‘ ' i H g
I ] 1] w

A)I'= Linear; Il = tetrahedral; I = trigonal planar; IV = linear

B) 1= Linear; Il = tetrahedral; Il = trigonal planar; IV = tetrahedral

C) I'= Tetrahedral, IT = trigonal planar; 11l = linear; IV = tetrahedral

D) I =Trigonal planar; IT =lincar; Il = tetrahedral; TV = trigonal planar

2) Which of the following compounds has the lowest boiling point? 2)
A O PN P ,ﬂ\f/
i i i v
Al By I oIV D) I
3) Which of the following molecules has non-polar covalent bonds? 3)
A)YN» B} HF Q) COy D) CCly
4) What is the ground-state electronic configuration of a carbon atom? 4)
A) 152, 22, B) 152, 252, ) 152, 252, D) 152, 252,
2pt 2p2 2p0 2p3
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5) Which of the following statements about electronegativity and the periodic tabie is
true?
A) Electronegativity increases down a column of the periodic table.
B) Electronegativity decreases across a row of the periodic table.
C) Electronegativity does not change down a column of the periodic table.
D) Electronegativity increases across a row of the periodic table.

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

9
HsC O CH, .0
g H,C. L, g~
W‘L‘kfm_&c}'{3 Hgf:‘CHOH HyCHC—CH, H5C ® CHa
t || i/} 1
AT B)II Oy Dy IV

7) Consider the molecule donepezil (used to treat Alzheimer's disease). Which of the
following lists the correct functional groups present in donepezil?

denepezil (used to freat Alzheimer's disease)

A) Amide, aromatic, ester, ketone B) Amine, aromatic, ether, ketone
C) Amide, aromatic, ether, ketone D) Amine, aromatic, ester, ketone

8) Which of the following statements about resonance structures is true?
A) Resonance structures have different placement of atoms and different
arrangement of electrons.
B) Resonance structures have the same placement of electrons but different
arrangement of atoms.
C) Resonance structures have the same placement of atoms and the same
arrangement of electrons.

D) Resonance structures have the same placement of atoms but different
arrangement of electrons.
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9) Which of the following compounds is expected to be the most soluble in HyO?

PN oNHy g /1\/
i it 1 v
A1 BTl o) I D) IV

10) What intermolecular force is generally considered the strongest?
A) Covalent bonds B) Dipole-dipole
C) Loondon dispersion forces D) Hydrogen bonding

11) Rank the following compounds in order of increasing strength of intermolecular forces,
putting the molecule with the weakest intermolecular force first.

o
P AN OH /\/}LH
§ H t
All<M<I BI<Il<I O I<I<TI D) <I<II

12) Which atomic orbitals overlap to form the C-H s bonding molecular orbitals of
ethylene, HoC=CH»?

A)Csp+Hls B)C2p + C) Csp3 + D) Csp? +
Hils Hls Hls

13) What is the approximate C-C-C bond angle in propene, CH3CH = CHy?
A) 109.5° B) 90° C) 120° D) 180°

14) Which of the following statements about bonding is true?
A) Covalent bonds result from the sharing of electrons between two metals.
B) Ionic bonds result from the sharing of electrons between two non-metals.
C) Tonic bonds result from the transfer of electrons from a metal to a non-metal.
D} Covalent bonds result from the transfer of electrons from one element to
another,

15) Which of the following molecules has nonpolar covalent bonds?
AYHCI B) CHCIR C)NO D) Ny

16) Which of the following statements best describes the relationship between the
surface area of a molecule and the strength of the intermolecular forces?
A) The larger the surface area, the stronger the intermolecular forces.
B) The smaller the surface area, the stronger the intermolecular forces.
C) The larger the surface area, the weaker the intermolecular forces.
D) There is no relationship between surface area and intermolecular forces.
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PartII: Short Answers (37 pts) Show work on all questions for partial and full credit even on questions
which do not specify.

1. (a) Give the electron configuration for the element Ca starting from 1s°...... (10 pts total, 6 pts)
(b)  What group (in the periodic table) is the element Ca in ? (2 pt)
(c) How many valence electrons is in the element Ca ? 2 pb)
2, VSEPRT:  For the Lewis Dot structure shown below answer the following for the atom with the *
(12 pts, 2 pts each) —
. [
sFs
: H I / U—

| ‘ *
A, p-C— N C~l
CH; ‘ICH; ]

W

a) What is the number of electron domain (VSEPRT electron pairs) around the atom with the *

b} How many lone pairs on the atom with the *

¢) Whatis the structure of the electron pairs at the atom with the *

d) What is the structure of the molecule at the *

¢) On the 3D structure of the molecule above, show all nonzero dipole moment arrows
f) What is the intermolecular force in the molecule above ?

[ (ionic bonding) (hydrogen bonding) (dipolar dipole bonding) (van der Waals)] (circle one)
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3. Given the following molecule, fill in the parenthesis with the letter of the functional group.
(A)alkene (B)alkyne (C)arene (D) alkyl halide (E)alcohol  (F)ether (G)amine

(H) aldehyde  (I)ketone  (J) carboxylic acid (K)ester  (L)amide  (M)acid halide  (N)acid

anhydride (You may use the same letter multiple times) (8 pts total, 2 pts each)

—_ )

4. For the following skeletal molecular formula show the Lewis Dot (or structural) formula. (7 pts)
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PartII:  Long Answers (31 pts) Show work on all questions for partial and full credit even on
questions which do not specify.

. {a) Given the following formula, calculate the number of valence electrons for the molecule.
Show work. C;H;Cl Oz (17 pts total #1, 8§ pts this part)

(b} Given the following 2 Lewis Dot structures (for the formula above), circle the correct one. (3 pt)

@b %
A L]
e qte

L3 /
& Clo— < ¢ Ol G ~—H
&% 1 52

L g

M &

(¢} Given the Lewis Dot structure which you chose above, give at least 2 reasons why the incorrect one
looks incorrect to you. (2 pts)

(d) For the Lewis Dot Structure which you chose above, draw one resonance structure. (4 pts)
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2. (a) Match the labeling in the following parenthesis. Each parenthesis can hold one to multiple
letters. Each letter may be used once, no time or multiple times (A) 7 bond (B) ¢ bond (C) sp’®
hybridized orbitals (D) sp” hybridized orbitals (E) sp hybridized orbitals (F) unhybridzed p orbital
(G) s orbital (14 pts total for #2, 8 pts this section, 2 pts each)

{ ) bond

j orbital

{ ) orbital

(b) The above structure is the molecule shown below. (4 pts this part)

N
H/C:C\H gsL 22 :

unhybridized C hybridized C (4 pts)

Given my drawing of the valence electron configuration diagram for the ground state of carbon, show the
electron configuration diagram for the molecule above hybridized as shown above.

(c) Input electrons into your hybridized carbon electron configuration diagram above. (2 pis)
(Use Qrrdus)
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