Answer of 1st exam
 

1.      (a) Bonding orbital: the in-phase overlap of the two atomic obitals results in a new   

            orbital of  lower energy.

Antibonding orbital: the out-phase overlap between the same two atomic orbitals result in a destabilizing interaction and formation an antibonding orbital. 

 

     (b) Hyperconjugation: the bonding pair of electrons in the σ orbital to delocalize into the partly empty p lobe.
     (c) Lewis acid : a species that contains an atom that is at least two electrons short of a closed outer shell.
          Lewis base: a species contains at least on lone pair of electrons.
    (d) Nucleophile: substances contain an unshared electron pair. 
           Electrophlie: a electron pair acceptor , an electron seeking reagent. 
      (e) Thermodynamic control: a transformation that yields the most stable products.
          Kinetic control: a reaction in which the product contained is the one formed fast.
 
(All the examples please find in the books and each point worth for 3 points; 2 for correct explanation 
and 1 for correct example  )
 
2.      (a)The order is [image: image1.wmf]H
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C-C triple bond is sp orbital and s orbital contributes 50%; C-C dounble bond is sp2 orbital and s orbital contributes 33%; C-C single bond is sp3 and s orbital contributes 25%.

The more ratio of s orbital and the more stable negative charge. Because the electron can be closer to nuclear and then the negative charge will be stable. 

(b) The order of acidity is [image: image2.wmf]H

C

C

H

>

>

H

2

C

C

H

2

C

H

3

C

H

3


When the anion is more stable after hydrolysis, the more acidic the compound.

(explanation is 2 points and order is 1 point)

 

3.      (a) 4-ethyl-3,4-dimethyl-5-(1-methylethyl)octane
(b) 2,2-dimethylbutanol
(c) 2,5-dibromo-4-ethyloctane
 
4.      (a) ΔH= bond breaking energy- bond formation 
for i: ΔH= (146+46) – (68*2+83)= -27 Kcal/ mole
for ii: ΔH= (99+46) – (68+ 87)= - 10 Kcal/ mole
(each is worth for 2 points)
   (b) for i: two molecules formed one ,the entropy decreased, soΔS= - 35 cal/ mole.
      for ii: 2two molecules formed two, the entropy does not change; ΔS= 0 cal/ mole.
      (3 points)
   (c) ΔG=ΔH- TΔS. For i: 25℃, ΔG= -27- (25+273)*(- 35*0.001)= -16.57 Kcal/ mole
                        600℃, ΔG= -27- (600+273)*(- 35*0.001)= 3.55Kcal/ mole
     For ii: because ofΔS= 0 cal/ mole, both at 25℃ and 600℃, ΔG= -10 Kcal/mole. Because the second reaction ΔG= -10 Kcal/mole < 0, and does not be effected by temperature, it was thermodynamic favor. However the first reaction, 25℃, ΔG=  
-16.57 Kcal/ mole  < 0, so also is thermodynamic favor and 600℃, ΔG= 3.55Kcal/ mole > 0, were not favor. (5 points)
 
5.      Only the pH of acetic acid is lower than HCO3- and can act as an acid to proceed acid-base reaction.  
 
6.
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7.
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9. (a) From left to right: the ring conformations are chain, boat, chair and envelope.(3 points)

  (b) Both trans.
  (c) 3-α, 4-α, 8-α, 11-α, 10-β, 14-β.
 
13.
 [image: image5.wmf]C

H

3

C

H

2

O

N

a

 

 

 

+

H

C

C

H

C

H

3

C

H

2

O

N

a

 

 

 

+

C

H

3

C

H

2

O

H

C

H

3

C

H

2

O

N

a

 

 

 

+

C

H

3

C

H

2

O

H

(

a

)

(

b

)

C

H

3

C

H

2

L

i

 

 

+

C

H

3

C

H

2

O

H

C

H

3

C

H

3

 

 

 

 

+

C

H

3

C

H

2

O

L

i

p

K

a

=

 

1

6

p

K

a

=

 

5

0

p

K

a

=

 

2

5

C

H

3

C

H

2

O

H

H

C

C

N

a

+

p

K

a

=

 

1

6

C

H

3

C

H

2

L

i

 

 

+

 

 

h

e

x

a

n

e


 

 

 

 

 

14. 
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15.

[image: image7.wmf]t

-

B

u

C

l

t

-

B

u

C

l

0

.

2

5

 

K

c

a

l

/

 

m

o

l

e

2

.

7

 

K

c

a

l

/

 

m

o

l

e

£G

=

 

2

.

7

-

 

0

.

2

5

 

=

 

2

.

4

5

 

K

c

a

l

/

 

m

o

l

e

0

r

 

1

1

.

4

 

-

 

1

 

=

 

1

0

.

4

 

K

J

/

 

m

o

l

e


 

16. (a) 6 pairs .(4 points) (b) 6*4= 24, 24/115= 0.2084

 

17. (a) F 
      Constitutional isomers have sane molecular formula but differ in their connections.
      The two compounds have different molecular formuls.
 

     (b) F
      They are the same . [image: image8.wmf]H
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     (c) T
      Conformational isomers can form from different dihedral angles , so there are numerous isomers.

 

     (d) F 
      Only one group is at axial for cis-configuration.
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