Exam [ Organic Chemistry I CHEM 340 Spring 16 2/17 W Dr.Hahn MWE 8 am Exam#

!i )
Sign Name ﬂ@"y Print Name

(2 pt name above print & sign, l%ts scantron name) (100 pts, 9 pages + scantron sheet)

Please show work on all questions for partial eredit even on questions which do not specify. Please write

fegibly. If I cannot read your answer, [ cannot grade your answer. (use back of exam for scratch paper —If

~ you want me to-grade something not 'in':[ﬁe‘ép'acelfer the answer; clearly specifyliﬁf{;vﬂti’ng. Telling-me during
the exam where to find the answer does not qualify because [ will just vaguely remember someone telling me
something during the exam not which one of 200 students told me what to grade on what page of the exam.)

Piease READ and FOLLOW directions. (ex: don’t give me 5 structures if [ only ask for one or you will
lose points on this exam by RUNNING OUT OF TIVME)

Circle answer on this form for backup to the scantron for the multiple choice. R=alkyl, not hydrogen on all

e e

7 ) '
L. Maultiple Choice ( 2 pts each, Wgn_e best statenient in each question.
CbA-> bagd ool

1. Alkancsare characterized by: Choose the one incorrect statement.

a) Alkanes are saturated hydrocarbons

1o 4>6%/'(;[
Cro éﬂrgé 700Y‘
C

b) Alkanes have a general formula of CoHone

@lk&nes have multiple bonds.

d} A normal alkanes are straight chair alkanes.

2. Choose the best statement.
a) CHs;CH>CH2CH2CHs and CHs TCH>CH;s are structural isomers

b) CHj3 CH-OH and CH»O-CHj are structural isomers
¢) CH3CH~CH—-CHrCHs & CHACH-CH-CHrCH-CH2CHs are structural isomers
sz
.\ CHs
@ All of the above are structural isomers.

¢) None of the above pairs of molecules are structural isomers.
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For intermolecular forces the general progression from weakest to strongest intermolecular force is

(S

@ Hydrogen bonding > dipolar > van der Waals
b) Van der Waais > hydrogen bonchn0 > dipolar
~¢)~ Dipotar > friydrogen bonding >-~van derWaalg —— —— e e T T

d) None of the above is correct.

4, Choose the best statement about intermolecular forces.
X
@ CHﬁg—H has hydrogen bonding
{

/
by CHyN—CH; has hydlgoenbondmg

CH, OQ" ?G\Gt\/

¢} Ck-C-Hhas hydroéen bondmcr

d) All statements above are correct.

3. Choose the one statement below which is incorrect
a) p subshell has a maximum of 6 electrons
b} The most electronegative element is florine.
¢) Periodic table group number gives the number of valence electrons for main group elements.
N . . L
d)/ Each orbital can hold a maximum of X electrons.

e) All statements above are correct so I am unable to choose the one incosrect statement.

6. For the element Si, ¢ircle the one incorrect statement.
a) The atomic number is 14
b) The atomic mass is 28.09
@The nurnber of electrons for a neutral atom 1s 28

d} The number of valence electrons is 4
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7. Choose the mest electronegative element among the elements shown.

a) P

o)

(0
g e e e e -

d) Na

8. Which ONE of the following is an ionic compound ?

a) SO;

0, Choose the primary _aleghol from the list below
i

a)) CH:CHrOH

C\:H;
b) CH+CH-OH

CHs
o CHyC—0-H
bH3

CH;
dy CH; CHE—%—-—-—Of—H
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16.  Which of the following has a functional group ETHER in the molecule 7 Choose the best
statement. There may be more than one functional group in the shown structure in each letter.

0 Cho-t—eH, €9 Lea

' ‘ CHTO——CHz—g—CHz

&) H—O-CHrCH: ol e ohal

d) CH-;.—*@—*O—-H C Cﬂ’Vb@)ézl. C A&f ,’Jj

e) None of the above structures has an ether in the structure.

il. An alkane with 8 carbons is called: Choose the best answer.

Q Octane

Nonane

¢} Octogenarian
d} Heptane

e) none ofthe above.

12. About polar bonds, choose the one best statement.

a) The C—H bond is a very polar bond. C o+ i’w% Y/ @j’u

by I—I bond is a‘{)olar bond
¢) I—F bondisa polar bond
d) C—F bond is a polar bond

(\y(a) and (b) are incorrect
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I Short Answers (45 pts)
A, Nomenclature: (2 pts each, 4 pts)

L. Given the structural formula shown below, give the TUPAC name of the molecule.

THTT mame T Z{"Q M\j;{& ' ’47&‘* C Q{ m@/é’/\’ﬁ[ ﬂfé Cé‘{/’)g

of molecule
Ha A
-Ho — “‘"’i M‘{\M WM#C ‘
Y : b

S XTI

(QH;CHTCHZ{IHT(;H{HT«%“CHTCHZ—C% )
G

5 Given the following TUPAC name, draw a structural formula of the molecule (skeletal formula
acceptable, condensed structure, Lewis Dot structure acceptable, molecular formula not acceptable -
don't forget to show the hydrogens in your formula untess you are using the skeletal structure.)

2.3 4-trimethylnonane
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B. Short Answers Part of Short Answers (41 pts)

1. Complete the following for the element Se (2 pts each, 8 pis total)

a. For the element S¢ show the electron configuration for all valence electrons in the format

15,28 . 4

b. For the element Se , show the yalence electronfonfisuration orbital diagram in the format:

{4'T ¥ ete} using up and down arrows to repfesent electrons. (OK to write all on one line)

s 2s

y

c. For the element Se , what is the group number ? ‘; f }

d. How many valence electrons does the element Se have ? (Q

]

Fill in the parenthesis with the letter of the following: (A) s block (B) p block (C) d block
(D) fblock (E) period  (F) group (G) main group element (H) transition metal element
(1) actinide lanthanide Each parenthesis has one best answer. (4 pts each, 8 pts total)

/1 JDC, h\O\I‘\/\ %V@‘VZF % Me} f@

Periodic Table Of the Elements

il

- ¥
B ma A | e i
F

LB élﬁ o
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3. For the Lewis Dot Structure shown answer the following, {1 pt per lette <lptLﬁu&8ptS\tota1}
| e roded b o\
Il;i €5 u e

B o 4 yiya

(a) How many VSEPRT electron pairs on the atom withthe *? __ I z 6
o€ C {

(b How many lone pairs on the atom with the * /Z’ " )/;: 5

(c)  What is the VSEPRT shape of the electrons at * 9 é QMMI /f L @b

(d) What is the VSEPRT shape of the molecule at * 7 b M{/‘

(¢) Draw all non zere dipole moment arrews on the molecule above.(2 pts this question)

(f) Is the vector sum of the individual dipoles { (zero) O@Uﬁrcle one)
(¢) What is the intermolecular force for the molecule 7 @}dlpolar)(xan der waals)] (circle one)

4. Given the following molecular orbital diagram for the afkene H-C=CHa, fill the parenthesis with a
matching letter. (A) s orbital (B) p orbital (C) sp® hybridized orbital (D) sp? hybridized orbital
(E) sp hybridized orbital (You may use the same letter multiple times) (4 pts each, 8 pts total)

®\m/@

@/%w

5 Given the following molecule, fill in the parenthesis with the letter of the functional group.

(A)alkene (B)alkyne (C)arene (D) alky! halide = (E) alcohol  (F) ether  (G) amine
(H) aldehyde  (I) ketone  {J) carboxy lJic acid  (K)ester (L) amide (M) acid halide (N) acid
anhydride (You may use the same letter multiple times) (3 pts each, 9 pts total)
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— - the periodic table-group numbers.) ~Malecutar formula of the molecule 15 CaHgOr {6 pts) 7 07

Part TII.  Long Answers (28 pts)  Show work. Note that you camn partial credit for “attempt”.
“Attempt” is defined as not just rewriting the question but doing something towards getting the final answer.

a). Given the following Lewis Dot structure, show how you would calculate the total number of valence
electrons using the periodic table and molecular formula. (DO NOT count the number of electrons in the
structure or you wiil earn NO POINTS but show how you count up the number of valence electrons using

H T\ 71 H C H O
H,é;.g_%w%-—fﬂ () + 8 T 2(6e)=4b7

H

! ~
Qriginal structure Z M MV(L
b) Draw ene valid resonance structure of the above Lewis Dot Structure. (8 pts) .
O (Eh-0
o \C [ (v > &
&

1 : [L

! & [ i
xduoﬂé—wyffu =
v L LR

— O " .
oS e b

2
¢) Given the above molecule, show one structural (constiEutionai) isomer (8 pts)

ae_stMe Qs abog o-other | e )
)
d) For the above molecule wriiten as a LewiT Dot Stucture {Lewis Dot structure is a structural formula with

lone pairs added in), give a skeletal formula. (6 pts) . ; ,

(e,
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Exam I Organic Chemistry | CHEM 340 Spring 16 2/17W Dr. Hahn MWF 8 am Exam#

Sign Name Print Name
(2 pt name above print & sign, 1 pts scantron name) (100 pts. 9 pages + scantron sheet)

Please show work on all questions for partial credit even on questions which do not specify. Please write
legibly. If 1 cannot read your answer, | cannot grade your answer. {use back of exam for scratch paper —If
you want me to grade something not in the space for the answer, clearly specify in writing. Telling me during
the exam where to find the answer does not qualify because I will just vaguely remember someone telling me
something during the exam not which one of 200 students told me what to grade on what page of the exam.)

Please READ and FOLLOW directions. {ex: don’t give me 5 structures if | only ask for one or you will
lose points on this exam by RUNNING OUT OF TIME)

Circle answer on this form for backup to the scantron for the multiple choice. R=alkyl, not hydrogen on all
parts of this exam.

L Multiple Choice (2 pts each, 24 pts) Choose the gne best statement in each question.

1. Alkanes are characterized by: Choose the one incorrect statement.
a) Alkanes are saturated hydrocarbons
b) Alkanes have a general formula of CeHon+z
¢) Alkanes have multiple bonds.
d)} A normal alkanes are straight chair alkanes.
2. Choose the best statement.
a) CH;CH>CH2CH:CH3; and CHs- I?iCHzCH_; are structural isomers
b) CHj; CHzr~O-H and CH30-CHj are structural isoniers
c) CH;*CHz——CbH-—CHrCHg & CHxCHCHz-CHrCH>-CHCH3 are structural isomers
i

d) All of the above are structural isomers.

¢) None of the above pairs of molecules are structural isomers.
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a)
b)

d)

b)

<)

d)

o
b)
c)
d)

For intermolecular forces the general progression from weakest to strongest intermolecular force is

Hydrogen bonding > dipolar > van der Waals
Van der Waals > hydrogen bonding > dipolar
Dipolar > hydrogen bonding > van der Waals

None of the above is correct.

Choose the best statement about intermolecular forces.

CH;‘TIEI{—H has hydrogen bonding

CH;?\].JCHg has hydrogen bonding
CHs

CHC-H has hydrogen bonding
tl

All statements above are correct.

Choose the one statement below which is incorrect
p subshell has a maximum of 6 ¢lectrons

The most elecironegative element is florine.

Periodic table group number gives the number of valence electrons for main group elements.

Each orbital can hold a maximum of 4 electrons.

Alj statements above are correct so | am unable to choose the one incorrect statement.

For the element Si, circle the one incorrect statement.
The atomic number is 14

The atomic mass is 28.09

The number of electrons for a neutral atom is 28

The number of valence electrons is 4
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7. Choose the most electronegative element among the elements shown.

a P
b) O
c) Te

d) Na

8. Which ONE of the following is an ionic compound 7
a) SOz
b) CO»
¢y L0

d) CHs

9. Choose the primary _alechol from the list below
a) CH;CHzOH
Hs
b) CHyCH-OH

H;
¢) CH "—O—H
bH3

CHa
d) CHs CHz‘t—-—O"—H
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10.  Which of the following has a functional group ETHER in the molecule ? Choose the best
statement. There may be more than one functional group in the shown structure in each letter.

a) CH%@%P&

b) CHyO—CH:—ﬁ—CHs

¢)  H—O—CH;CH;

d) CHsC—0—H

e¢) None of the above structures has an ether in the structure.

11.  Analkane with 8 carbons is called: Choose the best answer.
a) Octane
by Nonane

¢) Octogenarian
d) Heptane

e) none of the above.

12. About polar bonds, choose the one best statement.

a) The C—H bond is a very polar bond.
by I—I bond is a polar bond

¢) I—F bondisa polar bond

d) C—F bond is a polar bond

¢) (a)and (b) are incorrect
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IL. Short Answers (45 pts)

A. Nomenclature: (2 pts each, 4 pts)

1. Given the structural formuia shown below, give the TUPAC name of the molecule.
a. name
of molecule
ISE
H,
CH>CHrCHrCHz¢CH-€Hr—{~—~CHrCH~CH3
Hs Hs

2. Given the following TUPAC name, draw a structural formula of the molecule (skeletal formula
acceptable, condensed structure, Lewis Dot structure acceptable, molecular formula not acceptable -
don't forget to show the hydrogens in your formula unless you are using the skeletal structure.)

2.3 4-trimethylnonane
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B. Short Answers Part of Short Answers (41 pts)

1. Complete the following for the element Se (2 pts each, 8 pts total)
a. For the element Se show the electron configuration for all yalence electrons in the format
162,282, ...
b. For the element Se , show the yalence electron configuration orbital diagram in the format:
{*T v cte} using up and down arrows to represent electrons. (OK to write all on one line)
Is 2s
c. For the element Se, what is the group number ?
d. How many valence electrons does the element Se have ?

2. Fill in the parenthesis with the letter of the following: (A) s block (B)p block (C) d block
(D) fblock (E) period (F) group (G) main group element (H) transition metal element
(I) actinide lanthanide Each parenthesis has one best answer. (4 pts cach, § pts total)
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3. For the Lewis Dot Structure shown answer the following, {1 pt per letter, 2 pts for (e), 8 pts total]

‘ [ X J
H——E O*\
LI
H

{a) How many VSEPRT electron pairs on the atom with the * ?

(b) How many lone pairs on the atom with the *?

(¢)  What is the VSEPRT shape of the electrons at * ?

(d)  What is the VSEPRT shape of the molecule at * ?

(¢) Draw all non zero dipele moment arrows on the molecule above.(2 pts this question)

(f) Is the vector sum of the individual dipoles [ (zero) or {nonzero) | (circle one)
(g) What is the intermolecular force for the molecule ? [(H bonding)(dipolar)(van der waals)] (circle one)

4.  Given the following molecular orbital diagram for the alkene IH2C=CHba, fill the parenthesis with a
matching letter. (A) s orbital (B} p orbital (C) sp? hybridized orbital (D) sp? hybridized orbital
(E) sp hybridized orbital (You may use the same letter multiple times) (4 pts each, 8 pis total)

5. 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
(1) aldehyde (D ketone  (J) carboxylic acid ~ (K)ester (L) amide (M) acid halide  (N) acid
anhydride (You may use the same letter multiple times) (3 pts each, 9 ps total)

(

C )
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PartI1I.  Long Answers (28 pts) Show work. Note that you ¢arn partial credit for “attempt™.
“Attempt” is defined as not just rewriting the question but doing something towards getting the final answer.

a). Given the following Lewis Dot structure, show how you would calculate the total number of valence
electrons using the periodic table and molecular formula. (DO NOT count the number of electrons in the
structure or you will earn NO POINTS but show how you count up the number of valence electrons using
the periodic table group numbers.) Molecular formula of the molecule is C4HzOz (6 pts)

)
D A | G Sy
R

Original structure

b) Draw one valid resonance structure of the above Lewis Dot Structure. (8 pts)
¢) Given the above molecule, show ene structural {constitutional) isomer (8 pts)

d) For the above molecule written as a Lewis Dot Stucture (Lewis Dot structure is a structural formula with
lone pairs added in), give a skeletal formula. (6 pts)
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1A

Periodic Table of the Elements
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