Fall 09: Exam 1. Ch 1-4 100points
Name

If you do not want your graded exam placed in the box outside my
office, then please check here

1-15 are True / False. (15pts)

1)  The Periodic Table has the elements arranged in increasing number of
total electrons

2) A mbond is a covalent bond

3)  Carbon has a larger atomic radius than Silicon

4)  Carbon is more electronegative than lodine

5)  All n bonds are polar

6)  The electron configuration of Beryllium is 1s* 2s *2p'

7)  Carbon has 6 electrons but only 4 valence electrons

8)  Butane has more ring strain than cyclopentane

9)  An sp hybridized atom has two unhybridized p orbitals

10) Pentane and cyclopentane are not isomers

11) Cyclohexane in the chair conformation has zero ring strain

12) Thermodynamics (and energy changes) provide information about the
position of equilibrium

13) The lowest energy conformation of butane is anti

14)  This arrow € ™ means “is in equilibrium”

15) A nucleophile is a 2 electron acceptor
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16) Draw Lewis structures (lines for bonds and dots for all lone pairs) for the
following molecules: (6pts)

O

P(CH b
(a) (CHa3)3 (b) HITI:(

17) (16pts): For the below molecule, calculate the number of...
CH;—-0.__0O
N
a) carbon atoms
b) hydrogen atoms
c) nitrogen atoms
d) m bonds
e) sp” hybridized carbons
f) sp® hybridized atoms
g) sp’ hybridized atoms
h) lone pairs (non bonding pairs) of electrons

(2 bonus points for providing the trade name of this molecule, for which in
2006 doctors wrote over 20 million prescriptions for US children).
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18) (8pts) (i) What is meant by the term Hydrocarbon ?
(i) What is meant by the term Lewis Acid ?
(1i1) What is a free radical ?

(iv) Provide an everyday example of an increase in Entropy.

19) (12pts): For the below energy level diagram...

PRegucr g

SThRTg
HATERALS

~—EN EREFY -

— REMACTON CO-ORDIATE ~—3>

a) is this reaction exothermic or endothermic ?

b) Will the Equilibrium constant (K) be greater or less than 1.00 ?
c) how many transition states are there ?

d) how many steps is this multistep reaction ?

e) which step is the rate determining step ?

f) which is the fastest step ?
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20) Name the following compounds in [IUPAC form. (15pts)

(a) N

® )\/\)\

H3C CHs
© \Ng
H

CH,CH,CH3

CH,CH3
H H

H CHj3
CHj

(d)

CH,CH,
I 'CH2CH3
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21) Circle the most stable member of each threesome (12pts)

OH
@ ﬁ P ey
OH
F Cl Br
() Cl F Cl
Br Br F
H H H
H. _H Br
() Br Br HQ;ZBr
Br \Br H
HY H H™ " H
H™ "H H
CHs
(d) BrﬂCH:; Brﬂ Brﬁ

CHs
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22) In the lowest energy conformation of trans-1,2-dimethylcyclohexane,
how many axial positions are occupied by Hydrogen atoms ? (5pts)

23) How many axial positions are occupied by Hydrogen atoms in the
lowest energy conformation of the below molecule? (5pts)

Br—<:><Br
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24) Draw the 6 isomers of C4Hg (6pts).

(Hint: four of them are acyclic)

***Bonus question for 2 points***

What was the basic field of Chemistry that this year’s recipients of the Nobel
Prize in Chemistry worked in ?
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Fall 09: Exam 1. Ch 1-4 100points

Name

REMWY AT2 O sTuowia

If you do not want your graded exam placed in the box outside my
office, then please check here

1-15 are True / False. (15pts)

1)

2)
3)
4)
5)
b)
7)
8)
9)
1)
11)

12)

13)

14}

15)

The Penodic Table has the elements arranged in increasing number of
total electrons T

A @ bond is a covalent bond T

Carbon has a larger atomic radius than Silicon F

Carbon is more electronegative than lodine [

All & bonds are polar N

The electron configuration of Beryllium is 1s° 25 *2p’ £
Carbon has 6 electrons but only 4 valence electrons T~
Butane has more ring strain than cyclopentane

An sp hybridized atom has two unhybridized p orbitals 7~
Pentane and cyclopentane are not isomers —~

Cyclohexane in the chair conformation has zero ring strain 7|

Thermodynamics {(and energy changes) provide information about the
position of equilibrium E B

The lowest energy conformation of butane isanti T

=i -

This arrow means “is in equilibrium” =

A nucleophile 1s a 2 electron acceptor =
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16) Draw Lewis structures (lines for bonds and dots for all lone pairs) for the
following molecules: (6pts)

P{CH (b) 8]
(a) (CHala HN
1 " o ﬂ
- - | — -I-‘ —H H ue ___” "
o IF‘ r I | N~ ':_"U'
W ! M SR
H—C~H W ¢ —¢-1
!Ir M -

a) carbon atoms |, " i (-
b) hydrogen atoms | 3

¢) nitrogen atoms |

d) 7 bonds L

¢) sp” hybridized carbons ?_

f) sp” hybridized atoms 5

g) sp” hybridized atoms 1

h) lone pairs (non bonding pairs) of electrons 5

(2 bonus points for providing the trade name of this molecule, for which in
2006 doctors wrote over 20 million prescriptions for US children).

RITAUM o "MW
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18) (8pts) (1) What 1s meant by the term Hyvdrocarbon ?
PI [I:J r't:-ln_‘-w‘tlg ‘.FL'IMI: b‘.ll_lﬁ Lo kA u"-}aﬁ"ﬂ;ﬁ.il.-. -—{: {-f_"-uib_a't ‘T—:JI;J'H':

(11) What 1s meant by the term Lewis Acid ?
Fﬁl | Q-I'.I\L&_i.ﬂ;x '::l.-.,'_u‘?h;._ ’
(i11) What 15 a free radical ?

ﬁ Y i'x'-l.':..w.-i.-':b -._'ln.'l,.__l||,_h O 'q"-EQ-.LE v M‘I L
(iv) Provide an everyday example of an increase in Entropy.
~ (o I"':u :'I.LE.: Latlh b“hu.!_ & "i‘-l'ﬁjtu."-, I""-J.-tii_. kst od B S meg

! e do nok II;_1_'IL-_ \J,.':l;_,_ L _'.Iu-'-ll-‘“'-.“- b ongs 3""""':-5"'3'""-

£ F.{‘-;;l
19) (12pts): For the below energy level diagram...

¥,
PRawerg
HATEBALS

f
1=
f

— REACTod Co-oRDPaATE —

a) 1s this reaction exothermic or endothermic ? E DO THepHIC
b) Will the Equilibrium constant (K) be greater or less than 1.00 ?
LESS ThAW |

¢) how many transition states are there 7

Two
d) how many steps 1s this multistep reaction 7

T
¢) which step 1s the rate determining step 7
F.E-
3 S

f) which is the fastest step ?
e
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20) Name the following compounds in [UPAC form. (15pts)

{H] Wf PEMT':' MNe

1
(c) oo 23 NE Ty HEscanc
CHEGHE(EHB
CH;CHs 2
{d} L ":-Hj,LH-_.. 'li.'_-:": =, ::_H_L r 1"“5.— Ay, I:'Eur.q.._“_:r

CHs

{E} CHEGH-E TI:-MJS —|‘1 ~BIETh YL CYCUJL"LIﬁhf
+CH,CH4
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21) Circle the most stable member of each threesome (12pts)

€ i,
S TR

MD*-I
Br
Cl
F
H
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22) In the lowest energy conformation of trans-1,2-dimethyleyvelohexane,
how many axial positions are occupied by Hydrogen atoms ? (5pts)

i il
Cels »
1_J"'| [-_-]l"q; I L Ur"]
Cin II.|1.n_ g - Twa HETRYS EQWAToL AL &)

"'\.

Two METHYE Ak

.___,_:—\_\_\_\_‘__’_'__—\_\_\_.,r :

Here :;"rd"cr_

R—

| o Six ':J.h:.-ﬂ[h ]ﬂa&gﬂy\;

23) How many axial positions are occupied by Hydrogen atoms in the
lowest energy conformation of the below molecule? (5pts)

Br—<:>—Er

Be i

\&DJ‘\Q ‘é,i'
Tll..u_yjt ol e g Il\]u:jr_q!\:r%h}, L'u'\ F\_IlﬂL r"?t.}hﬁn::.ngl
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24) Draw the 6 isomers of C,Hg (6pts).

(Hint: four of them are acyelic)

***Bonus question for 2 points***

What was the basic field of Chemistry that this year’s recipients of the Nobel
Prize in Chemustry worked in ?

(RYSTALLOGRAPRY of THE RIROsoME
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