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i5. The first stage in extracting aromatic hydrocarbons from coal is called

%; 7}%; % ﬁa\%zﬂ’ ?ﬁ ﬁ)"[ i a.catalytic cracking. b. catalytic reforming. c. combustion. d. fractional distillation. :

. i e. pyrolysis. :

iz 2, 2% 2t 8 i e.pyroly |

¥ %— ARALSE (oitirin) A 6. The fuel value of a particular fuel can be calculated by dividing :

Poby : E

~ % - :

RBAERS #1R %3 R i athe quantity of energy in kJ released on burning a sample; the cost of the sample in $/L :

. b. its retail price in $/L; its octane rating

D:[D:[] i c. the quantity of energy in kJ released on burning a sample; the volume of the sample in L

d. the volume of usable fuel in L; the volume of crude oil (in L) used to produce the fuel

e. the quantity of energy in kJ released on burning a sample; the mass of the sample in g

E—g——- ) : 7 The energy density of a particular fuel i is
1. AxRmil e - B 100 4 - g a. the quantity of energy released per gram of fuel.
2. % %'Eﬁﬁﬁ‘i“ *’H #3%4’!5 & AP - i b. the ratio of its retail price to its octane rating.

3. SHBRMBPELERLELZENA > FRATHS - c. the ratio of usable fuel to the volume of crude oil used to produce the fuel. i
B i d.adescription of the efficiency of its combustion.

- Organic exam
Two Parts: Part A (90 points; 3 pt each), Part B (10 points)

! ! Please write your answer on the answer sheet(s).

EPart A (90 points; 3 pt each) v

i1. The method used to rearrange straight-chain hydrocarbons into branched or aromatic

e. the quantity of energy released per unit volume of fuel.
8 One fuel (A) has a higher fuel value than another (B). If samples of A and B yield the same
amount of energy on combustion, then the sample of A must than the sample of
B.
a. weigh less  b. have a smaller volume c. costless d. costmore e. weigh more
hydrocarbons which burn better in internal combustion engines is called :
9 Which of these is unlikely to help alleviate global warming?
a. reducing combustion of fossil fuels  b. reducing forest clearing for agriculture
c. using only unleaded gasoline d. increasing the use of nuclear power generation

a. simple distillation. b. pyrolysis. c. fractional distillation. d. catalytic reformmg
e. catalytic cracking.

2. Reformulated gasolines . planting more trees

a. eliminate pollution caused by lead in other gasoline formulations. '
i10. The greenhouse gas that is believed to have the greatest influence on global warming is

b. contain oxygenated compounds.
a. nitrogen. b. ozone. c. water vapor. d. carbon dioxide. e. methane.

¢. contain more aromatic compounds than other gasoline formulations.

d. have both properties a and b above. :
11 Which of the following processes remove carbon dioxide from the atmosphere?

e. have both properties a and ¢ above.
I Combustion II Dissolving in water IIl Photosynthesis IV Respiration |

3 Which of these pollutants are associated with gasolme and its combustion? :
a. carbon monoxide b. nitrogen oxides . oZone d. hydrocarbons alandll  b.Mland IV c.land IV d. Mand Il e all four

e. all of the above :
{12. How many of these are greenhouse gases: oxygen, methane, nitrogen, ozone, water vapor?
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{13. Greenhouse gases in the atmosphere contribute to global warming mainly by : ioa4d 1

P absorbing ultraviolet light energy from the sun and emitting it as infrared radiation. b.20ré6 T
b. absorbing ultraviolet light energy from the sun and storing it as molecular vibrations. c.3,50r6 ' ¢—C—C——C———C—C ;
c. absorbing infrared light energy from the sun and storing it as molecular vibrations. Pod,2,0r7 2 3 4 5 6 7
d. absorbing ultraviolet light energy from the earth and storing it as molecular vibrations. e. any of them

e. absorbing infrared light energy from the earth and storing it as molecular vibrations. :
2

. i21. How many different secondary alcohols can be made from the carbon skeleton shown below?
;14. The synthesis of urea from ammonium cyanate was accomplished by Wohler in 1828. Thisis | ioao0 b. 1 c.2 d.3 e. 4
important because | ¢
! a.ureais expénsive to synthesize by other routes. ' : ¢—C—C——C—=C
b. it disproved the Vital Force hypothesis : | .
c. it provided an inexpensive route for nitrogen fixation. : : c
i d.it confirmed the biological mechanism of detoxification of this noted poison. |
: e. it demonstrated the ability of carbon to form stable C-C bonds.
i ‘ §22. In the first step of oxidation of alcohols, primary alcohols produce ___, secondary alcohols
515. Which of the following is not usually used as a starting material for the production of other produce , and tertiary alcohols produce :
i products? : ! a. aldehydes; ketones; no reaction
a.benzene b. gasoline c.ethylene d.acetylene e. propylene b. aldehydes; no reaction; ketones i
; - ketones; aldehydes; no reaction
{16. Consider the carbon skeleton shown below. If a(n) . group is attached to carbon 2, | d. ketones; no reaction; aldehydes
L a alcohol will result; if the group is attached to carbon 3, a alcohol will €. no reaction; aldehydes; ketones
result. | :
a. hydroxyl; secondary; tertiary 1 523. A primary alcohol oxidizes in two stages to produce a(n) . This same product can
b. carboxyl; primary; secondary T i also be obtained by oxidation of a(n) :
c. hydroxyl; primary; secondary ¢—C—C——C——C——¢C a. tertiary alcohol ; secondary alcohol b. aldehyde; secondary alcohol
d. carbonyl; secondary; primary 2 3 4 5 6 7 c. carboxylic acid ; aldehyde d. aldehyde; ketone e. carboxylic acid ; ketone

e. hydroxyl; tertiary; secondary
i24. The functional group in which the carbon atom at one end of the molecule has a double bond to

517. All alcohols contain the functional group . : v i oxygen and a single bond to hydrogen is the " functional group.

{ a-NHpOH b.-CHpOH c.-COoH d.-CHO e.-OH i a.secondary alcohol b. primary alcohel™ c. tertiary alcohol d. aldehyde e. ketone

;18. Which is not a use of alcohols? 225. Which of these functional groups contains a carbon atom doubly bonded to an oxygen atom?

i  a. solvent b.moisturizer c.fuel d. flavoring e. antifreeze ioa aldehyde b. ketone ¢. alcohol d. both a and b e.bothbandc

519. The major alcohol produced by fermentation of carbohydrates is §26. How many of these functional groups contain either a carbon atom doubly bonded to an oxygen
! a l-butanol. b.ethanol. c. ethylene glycol. d.glycerol. e. methanol. ! atom, a hydrogen atom singly bonded to an oxygen atom, or both: alcohol, aldehyde, carboxylic |

; i acid, ketone?
i20. Consider the carbon skeleton shown below. To form a primary alcohol, the functional group ioao0 b. 1 c.2 d.3 e. 4
i can be bonded to which carbon atom(s)? i ' P
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i27. Consider three molecules of similar molecular weight, one a hydrocarbon, another a primary
i alcohol, and the third a carboxylic acid. In decreasing order, their boiling points are
a. acid, alcohol, hydrocarbon  b. acid, hydrocarbon, alcohol c. alcohol, acid, hydrocarbon

d. hydrocarbon, acid, alcohol  e. hydrocarbon, alcohol, acid

528‘ If a polymer is said to be thermoplastic, this means that it
! a. will never become fluid upon heating. b. will become fluid only once upon heating.
c. will not be brittle even at very low temperatures. d. will become fluid repeatedly upon
heating.
e. will not deéompose at any temperature.

329. A polymer that returns to its original size and shape after being stretched is said to be
Y copolymerized b. elastomeric c. polyesterified d. rubberized e. vulcanized

§30. "Polyester” (poly(ethylene terephthalate)) is produced by a(n) reaction between
terephthalic acid and

a. addition; ethylene b. condensation; ethylene glycol c. addition; ethylene diamine
i d. disproportionation; ethylene glycol e. condensation; ethylene

iPart B (10 points)

: ' 1
An aliphatic compound C,H Br gave the following H NMR spectrum:

multiplet, § 4.1 (1H); multiplet, & 1.8; doublet, & 1.7; triplet, 5 1.0 (3H)
Which is the structure for the compound (please draw the structure)?
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