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Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes
each sentence. Then mark the correct choice on

The geology student made a surprising discovery; the volcano believed to be ......... was
about to erupt.

1) dormant 2) temporary 3) affable 4) vulnerable

We waited for the storm to ........... before we left.

1) abase 2) abide 3) abridge 4) abate

The minister desired the position simply for the .......... associated with it.

1) scope 2) status 3) origin 4) feature
The............ researcher made sure to check her measurements multiple times.

1) initial 2) vague 3) diligent 4) apposite
Denver’s impractical plan to build a subway system was .......... in 1970s.

1) surmised 2) scrapped 3) strived 4) scattered
............ such as hair color and eye color are inherited genetically from one’s parents.
1) Traits 2) Dimensions 3) Omens 4) Enigmas

The company has ........... $1000 to the team to get the project started.

1) ascribed 2) bestowed 3) deposited 4) allocated

After a week the jury had still not reached a ............ .

1) status quo 2) sequence 3) verdict 4) suspect

Heavy rains had .......... the expedition’s progress through the north-west of the country.
1) abandoned 2) hindered 3) evaded 4) distressed

The rattlesnake is the most ............. snake in the Untied States.

1) venomous 2) zealous 3) haphazard 4) ancestral

Directions: Read the following passage and decide which choice (D), (2), (3), or
ce en mark the correct hoice  your answt.

11-
12-
13-

14-
15-

The ancient Romans built an extensive and (1) ......... to serve their needs. The Roman road-
building era began in 312 BC. The roads provided economic and military access from Rome to
distant parts of its far-flung empire. The first road 12y .......... the Appian Way, which led,
from Rome to Brundisium (now Brindisi), a port (13) ......... is now southern Italy. The
Appian Way was the main route to Greece, and it ran over 560 km (350 mi). A second road,
from Rome to Naples, provided the first stage of the route (14) .......... by troops headed to
Africa. Roman advances in road-building techniques included preparation of foundation soils
and base courses, brick paving , and, (15) .......... , provision for adequate drainage.

1) roads of durable system 2) system of durable roads

3) durable system of roads 4) durable road of systems

1) was constructed 2) was to construct

3) that was constructed 4) constructed was

1) in which it 2) in what 3) where is 4) which it is

1) used 2) using 3) be used 4) was used

1) the more important 2) most important

3) the most important 4) most importantly
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Part C: Reading Comprehension
Directions: Read the following three passages and answer the questions by choosing the
best choice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

Passage 1:

Soluble iron and manganese are found in many ground waters because of reducing
conditions which favor the soluble +2 oxidation state of these metals. Iron is the more
commonly encountered of the two metals. In groundwater, the level of iron seldom exceeds 10
mg/L, and that of manganese is rarely higher than 2 mg/L. The basic method for removing both
of these metals depends upon oxidation to higher insoluble oxidation states. The oxidation is
generally accomplished by aeration. The rate of oxidation is pH-dependent in both cases, with
a high pH favoring more rapid oxidation. The oxidation of soluble Mn(II) to insoluble MnO; is
a complicated process. It appears to be catalyzed by solid MnO, which is known to adsorb
Mn(II). This adsorbed Mn(II) is slowly oxidized on the MnO, surface.

Chlorine and potassium permanganate are sometimes employed as oxidizing agents for
iron and manganese. There is some evidence that organic chelating agents with reducing
properties hold iron(Il) in a soluble form in water. In such cases, chlorine is effective because it
destroys the organic compounds and enables the oxidation of iron(ll). In water with a high
level of carbonate, FeCO; and MnCO3 may be precipitated directly by raising the pH above 8.5
by the addition of sodium carbonate or lime. This approach is less popular than oxidation,
however.

Relatively high levels of insoluble iron(IIT) and manganese(IV) frequently are found in
water as colloidal material which is difficult to remove. These metals may be associated with
humic colloids or “peptizing” organic material that binds to colloidal metal oxides, stabilizing
the colloid.

According to the passage, which of the following statements is NOT true?

1) Fe(I) and Mn(I) ions are soluble in water.

2) The concentration of iron in ground waters is often higher than 10 mg/L.

3) The concentration of manganese in ground waters is often lower than 2 mg/L.

4) The concentrations of Fe(Il) and Mn(II) in ground waters depend on the existence of
reducing conditions.

In the “aeration” process, soluble Fe(II) and Mn(II) react with ---------- .

1) chlorine 2) oxygen

3) potassium permanganate 4) organic chelating agents

Which of the following compounds is used to oxidize organic chelating agents?
1) Ch 2) O, 3) KMnO4 4) MnO,

According to the passage, which of the following statements is NOT true?

1) MnO; can catalyze the oxidation of Mn(II) to MnO,.

2) When the concentration of carbonate ion is high, FeCO3 may be precipitated upon addition
of lime.

3) Organic chelating agents with reducing properties are used to remove iron (I) from ground
waters.

4) Even after oxidation of iron and manganese ions to Fe(III) and Mn(IV), they may remain in
water as colloidal material.

The total amounts of iron and manganese in ground waters may be reduced due to the

existence of ---------- .

1) carbonate ion 2) peptizing organic material

3) reducing agents 4) organic chelating agents




21-

22-

23-

24-

25-

f axio 512A (RS g (cog0l )

Passage 2:

In the early 1970s it was demonstrated that vibrational excitation along the reaction
coordinate would be more efficient than translational motion in promoting endoergic reactions
of the so-called ‘late’ barrier type. This refers to those reactions whose transition-state region
occurs late en route from reactants to products.

The first experiment showing the vibrational enhancement of a chemical reaction was
reported for the crossed-beam reaction K + HCl — KCl + H. An HCI chemical laser was
employed to excite the HCI reactant resonantly, inducing the vibrational transition v=0 — 1.
It was estimated that an enhancement of two orders of magnitude in the KCl yield upon HCI
vibrational excitation from v =0 to v = 1 took place.

An interesting example of mode-selective chemistry by vibrational excitation is that of the
reaction H + HOD, which can produce (a) H, + OD or (b) HD + OH. The isotopic variant
reaction H + H;O — H, + OH has a reaction barrier of 7580 cm™". It was proposed that the
excitation of the OH stretching mode could enhance the H + H,O reaction rate.

The reagent HOD is a perfect candidate for mode-selective chemistry because the H-OD
and HO-D stretching frequencies are ~3800 ¢cm™' and ~2800 cm™ respectively, i.e. they are
quite different and represent almost pure vibrational modes. Is it possible to control the
outcome of this reaction by exciting each of these modes separately? In other words, can the H
+ HOD reaction be controlled to trigger one of the two following reactions:

H+ H—OD — H, + OD (a)
H +HO—D — HD + OH (b)
where “—" signifies the specific excitation of this stretching mode. Influencing the reaction

path in this manner, via selective excitation of vibrational modes, was first demonstrated by
Crim in 1999,

What reactions are considered a ‘late’ barrier type?

1) Exothermic reactions.

2) Reactions for which translational motion is important.

3) Reactions that proceed efficiently.

4) Reactions for which the transition-state structure is closer to the structure of products.

In reaction K + HC1 — KCI1 + H, what causes an increase in the yield of KCI1?

1) HCI chemical laser 2) Recombination of KCl and H

3) Vibrational relaxation of KCl 4) The existence of resonance structures for KCl

Why is HOD a perfect candidate for mode-selective chemistry?

1) It has only two vibrational modes.

2) Its two stretching frequencies differ substantially.

3) In the reaction between HOD and H, only one product is possible.

4) Its stretching frequency (at 3800 cm™) is significantly smaller than 7580 cm™.

According to the passage, when a 2800 cm ™' laser is used in reaction H + HOD, the

dominant products are .......

1)D + OH 2) H, + OD 3) HD + OH 4)H+OD

According to the passage, which statement is NOT true?

1) Vibrational excitation can influence the reaction path.

2) An HCI chemical laser can induce the v =0 — 1 transition of HCI.

3) Reaction barriers are always larger than vibrational frequencies.

4) To promote endoergic reactions, translational motion is not as effective as vibrational
excitation along the reaction coordinate.




27-

28-

29-

30-

O axduo 512A (AR g (sogas B\

Passage 3:

Sulfur is the sixteenth most abundant element in the earth’s crust—0.026% by mass. It
occurs in elemental form in large underground deposits and is present in numerous minerals
such as pyrite (FeS; which contains the S,% ion), galena (PbS), cinnabar (HgS), and gypsum
(CaSOy - 2H,0). Sulfur is also present in natural gas as H>S and in crude oil as organic sulfur
compounds. In plants and animals, sulfur occurs in various proteins, and it is one of the 10
most abundant elements in the human body. Elemental sulfur is obtained from underground
deposits and recovered from natural gas and crude oil. Sulfur is removed from these fuels prior
to burning in order to prevent pollution of the air with SO, and subsequent formation of acid
rain. The sulfur compounds in gas and oil are first converted to H,S, one third of which is then
burned to give SO,. Subsequent reaction of the SO, with the remaining H,S yields elemental
sulfur:
2H,S(g) +302(g) — 2S0:(9) +2Hx0(g) (1)

SO2(g) +2HxS(g) — 3S(9+2H:0(9) (2

Sulfur exists in many allotropic forms, but the most stable at 25°C is rhombic sulfur, a
yellow crystalline solid (melting point 113°C) that contains crown-shaped Sg rings. Above
95°C, rhombic sulfur is less stable than monoclinic sulfur (melting point 119°C), an allotrope
in which the cyclic molecules pack differently in the crystal. The phase transition from
rhombic to monoclinic sulfur is very slow, however, and rhombic sulfur simply melts at 113°C
when heated at an ordinary rate.

Molten sulfur exhibits some striking changes when its temperature is increased. Just above
its melting point, sulfur is a fluid, straw-colored liquid, but between 160°C and 195°C its color
becomes dark reddish brown, and its viscosity increases by a factor of more than 10,000. At
still-higher temperatures, the liquid becomes more fluid again and then boils at 445°C to give a
vapor that contains mostly Sg molecules along with smaller amounts of other S, molecules (2 <
n < 10). If the liquid is cooled rapidly by pouring it into water, the sulfur forms an amorphous,
rubbery material called plastic sulfur.

In underground deposits, sulfur mainly occurs with oxidation number ---------- .
1) -2 2) -1 3) 0 4) +6
According to the passage, which of the following statements is true?

1) One third of the sulfur in natural gas and crude oil is converted to H,S.

2) One third of SO, produced in the burning process reacts with H,S.

3) One third of SO is produced from S(g).

4) Two thirds of H,S reacts with SO; to produce S(g).

When a sample of rhombic sulfur is heated rapidly from 25°C to 130°C, what
transformations take place?

1) A solid-solid phase transition occurs at 119°C.

2) It transforms to monoclinic sulfur at 95°C and melts at 119°C.

3) It melts at 95°C and changes color at 119°C.

4) Tt melts at 113°C without undergoing a solid-solid phase transition.
According to the passage, which of the following statements is NOT true?
1) Sulfur is one of the 10 most abundant elements in the earth’s crust.

2) The most stable allotrope of sulfur at 25°C is a crystalline solid.

3) Plastic sulfur is formed when liquid sulfur is cooled rapidly.

4) The viscosity of liquid sulfur changes significantly with temperature.

Which of the following shows the formation of acid rain correctly?

1) H,S — SO, — S — acid rain 2) S — SO; — H,S — acid rain
3) S — H,S — acid rain 4) H,S — SO, — acid rain
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3 2 28 4 53 4 78 2
4 3 29 1 54 4 79 3
5 2 30 4 55 3 80 4
6 1 31 2 56 4 81 2
7 4 32 1 57 2 82 2
8 3 33 3 58 4 83 1
9 2 34 4 59 2 84 3
10 1 35 2 60 4 85 1
11 3 36 2 61 1 86 4
12 4 37 4 62 4 87 3
13 2 38 3 63 1 88 4
14 1 39 1 64 2 89 2
15 4 40 2 65 3 90 3
16 2 41 1 66 1 91 1
17 2 42 1 67 1 92 4
18 1 43 3 68 4 93 2
19 3 44 4 69 1 94 1
20 1 45 3 70 4 95 3
21 4 46 2 71 3 96 1
22 1 47 1 72 3 97 1
23 2 48 2 73 3 98 4
24 3 49 1 74 2 99 2
25 3 50 2 75 2 100 4
d|3_woJLQ.JJ Cuz.ocb.:_,f d|g,~u o_,Lo.JJ @z.ncbu_,g J|3,w O)Lo._«b cuz.a%)g d|3_woJLQ.JJ Mﬂ.u_,f
101 3 131 4 161 2 191
102 4 132 2 162 4 192
103 3 133 1 163 1 193
104 3 134 4 164 3 194
105 3 135 2 165 3 195
106 4 136 3 166 1 196
107 2 137 3 167 2 197
108 4 138 1 168 4 198
109 1 139 4 169 2 199
110 2 140 4 170 3 200
111 4 141 3 171 1 201
112 3 142 2 172 3 202
113 1 143 3 173 2 203
114 4 144 1 174 4 204
115 4 145 4 175 2 205
116 3 146 4 176 4 206
117 4 147 2 177 3 207
118 2 148 1 178 1 208
119 2 149 2 179 2 209
120 2 150 2 180 4 210
121 2 151 2 181 211
122 3 152 1 182 212
123 4 153 1 183 213
124 3 154 4 184 214
125 2 155 3 185 215
126 1 156 3 186 216
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127 1 157 4 187 217
128 4 158 4 188 218
129 1 159 2 189 219
130 3 160 4 190 220

g 0ybo] o S | | s oybois | anmo asS | | Jlgaw oot | o aisS Jlgw oplos | oo S
221 251 281 311
222 252 282 312
223 253 283 313
224 254 284 314
225 255 285 315
226 256 286 316
27 257 287 317
228 258 288 318
229 259 289 319
230 260 290 320
231 261 291
232 262 292
233 263 293
234 264 294
235 265 295
236 266 296
237 267 297
238 268 298
239 269 299
240 270 300
241 271 301
242 272 302
243 273 303
244 274 304
245 275 305
246 276 306
247 277 307
248 278 308
249 279 309
250 280 310

Jlow o)loi| auxo ausS Jlgw o)l | auxo auS Jlgw o)l | aumo aiyS Jlow o)lois | gumo aiS
1 4 26 3 51 3 76 4
2 1 27 1 52 1 77 2
3 2 28 1 53 4 78 1
4 3 29 4 54 4 79 3
5 2 30 1 55 3 80 4
6 4 31 2 56 3 81 1
7 1 32 1 57 2 82 1
8 3 33 3 58 4 83 2
9 2 34 4 59 2 84 3
10 4 35 2 60 3 85 2
11 3 36 2 61 1 86 4
12 1 37 4 62 4 87 3
13 2 38 3 63 2 88 4
14 4 39 1 64 1 89 2
15 1 40 2 65 3 90 3
16 2 41 1 66 2 91 1
17 2 42 1 67 2 92 2
18 4 43 3 68 4 93 4
19 3 44 4 69 2 94 1
20 4 45 3 70 4 95 3
21 1 46 2 71 3 96 1
22 4 47 1 72 3 97 1
23 2 48 2 73 3 98 2
24 3 49 1 74 1 99 4
25 3 50 2 75 1 100 2

Jlgw o)locs| oumso aysS Jlgw o)locss | zumo aiysS Jlgw o)locss | oumo aiysS Jlgw o)locss | oumes aiyS

101 3 131 4 161 2 191
102 2 132 2 162 4 192
103 3 133 3 163 3 193
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104 3 134 4 164 1 194

105 3 135 1 165 1 195

106 2 136 1 166 1 196

107 4 137 1 167 2 197

108 2 138 3 168 4 198

109 1 139 4 169 2 199

110 4 140 4 170 1 200

111 2 141 1 171 3 201

112 3 142 2 172 1 202

113 1 143 1 173 2 203

114 2 144 3 174 4 204

115 2 145 4 175 2 205

116 3 146 4 176 4 206

117 2 147 2 177 1 207

118 4 148 3 178 3 208

119 4 149 2 179 2 209

120 4 150 2 180 4 210

121 2 151 2 181 211

122 3 152 3 182 212

123 4 153 3 183 213

124 1 154 4 184 214

125 2 155 1 185 215

126 3 156 1 186 216

127 3 157 4 187 217

128 4 158 4 188 218

129 3 159 2 189 219

130 3 160 4 190 220

s 0t auxo @S | | low oyl | o ausS | | Jlsw oo | anmo awsS | | Jlow o)lois | cus aisss

221 251 281 311

222 252 282 312

223 253 283 313

224 254 284 314

225 255 285 315

226 256 286 316

227 257 287 317

228 258 283 318

229 259 289 319

230 260 290 320

231 261 291

232 262 292

233 263 293

234 264 294

235 265 295

236 266 296

237 267 297

238 263 298

239 269 299

240 270 300

241 271 301

242 272 302

243 273 303

244 274 304

245 275 305

246 276 306

247 277 307

248 278 308

249 279 309

250 280 310

LJ|9_u1 OJL:;_JJ w0 Ch.v)g LJ|9_uJ OJLA_AII fa¥="P-} U.u)g LJ|9_u1 O)LA_JJ fa¥= -1 Q.u)g LJ|9_u1 OJL:;_JJ fa¥= -} Ch.v)g

1 1 26 3 51 3 76 4
2 4 27 4 52 1 77 1
3 3 28 4 53 4 78 3
4 2 29 1 54 4 79 2
5 3 30 4 55 3 80 4
6 1 31 3 56 4 81 3
7 4 32 1 57 2 82 3
8 2 33 3 58 4 83 1
5 3 34 4 59 2 84 2
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10 1 35 2 60 4 85 1
11 2 36 3 61 1 86 4
12 4 37 4 62 4 87 2
13 3 38 3 63 1 88 4
14 1 39 1 64 3 89 2
15 4 40 2 65 2 90 3
16 2 41 1 66 1 91 1
17 3 42 1 67 1 92 3
18 1 43 3 68 4 93 2
19 2 44 4 69 1 94 1
20 1 45 3 70 4 95 3
21 4 46 2 71 3 9% 1
2 1 47 1 72 3 97 1
3 3 48 2 73 2 98 4
24 2 49 1 74 2 99 2
25 2 50 2 75 3 100 3

LJ|9_u1 OJL:;_JJ tu.x.oﬂbu)g LJ|9_uJ OJLA_AII cux.ad.u)g LJ|9_u1 O)LA_JJ cuz.aq‘z)g LJ|9_u1 OJL:;_JJ auxaq‘;)g
101 3 131 4 161 2 191
102 3 132 1 162 4 192
103 4 133 2 163 1 193
104 4 134 4 164 4 194
105 3 135 1 165 4 195
106 3 136 3 166 1 196
107 2 137 3 167 2 197
108 4 138 2 168 4 198
109 1 139 4 169 2 199
110 2 140 4 170 4 200
111 3 141 3 171 1 201
112 3 142 1 172 3 202
113 1 143 3 173 2 203
114 3 144 2 174 4 204
115 3 145 4 175 2 205
116 3 146 4 176 4 206
117 3 147 1 177 4 207
118 2 148 2 178 1 208
119 2 149 2 179 2 209
120 2 150 1 180 3 210
121 1 151 2 181 211
122 3 152 1 182 212
123 4 153 1 183 213
124 3 154 3 184 214
125 1 155 4 185 215
126 2 156 4 186 216
127 2 157 3 187 217
128 4 158 3 188 218
129 2 159 2 189 219
130 3 160 3 190 220

g oyboc] o S | | Jlow oybois | anmo asS | | Jlgw oot | qwmo @S | | Jlsw oylois | ao auss
21 251 281 311
222 252 282 312
223 253 283 313
224 254 284 314
225 255 285 315
226 256 286 316
227 257 287 317
228 258 288 318
229 259 289 319
230 260 290 320
231 261 291
232 262 292
233 263 293
234 264 294
235 265 295
236 266 296
237 267 297
238 268 298
239 269 299
240 270 300
241 271 301
242 272 302
243 273 303
244 274 304
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245 275 305
246 276 306
247 277 307
248 278 308
249 279 309
250 280 310
Jlgw o)loci| oumso aysS Jlgw o)locss | zumo aiysS Jlgw o)locss | oumes aigS Jlgw o)locss | oums asS
1 2 26 3 51 3 76 3
2 4 27 4 52 1 77 1
3 1 28 4 53 4 78 2
4 3 29 2 54 4 79 4
5 1 30 4 55 3 80 3
6 2 31 2 56 4 81 2
7 4 32 1 57 1 82 2
8 3 33 3 58 4 83 1
9 1 34 4 59 2 84 3
10 2 35 2 60 4 85 1
11 3 36 2 61 1 86 3
12 4 37 4 62 3 87 3
13 1 38 3 63 1 88 3
14 2 39 1 64 2 89 2
15 4 40 2 65 3 90 4
16 2 41 1 66 1 91 1
17 1 42 1 67 1 92 1
18 1 43 3 68 3 93 2
19 3 44 4 69 1 94 1
20 2 45 3 70 3 95 3
21 4 46 2 71 4 96 4
22 2 47 1 72 3 97 4
23 1 48 2 73 4 98 1
24 3 49 1 74 2 99 2
25 3 50 2 75 2 100 1
LJ|9_woJLn_ﬁJ tu.x.oﬂbu)g LJ|9_uJ OJLA_AII cux.ad.u)g LJ|9_u1 O)LA_JJ cuz.aq‘z)g LJ|9_woJLn_ﬁJ Mq;l)g
101 3 131 4 161 1 191
102 1 132 3 162 4 192
103 3 133 1 163 2 193
104 3 134 4 164 3 194
105 3 135 3 165 3 195
106 1 136 2 166 2 196
107 2 137 2 167 1 197
108 4 138 1 168 4 198
109 4 139 4 169 1 199
110 2 140 4 170 3 200
111 1 141 2 171 2 201
112 3 142 3 172 3 202
113 4 143 2 173 2 203
114 1 144 1 174 4 204
115 1 145 3 175 1 205
116 3 146 3 176 4 206
117 1 147 2 177 3 207
118 2 148 1 178 2 208
119 2 149 3 179 1 209
120 2 150 3 180 4 210
121 2 151 1 181 211
122 2 152 2 182 212
123 4 153 2 183 213
124 2 154 4 184 214
125 3 155 3 185 215
126 1 156 3 186 216
127 1 157 4 187 217
128 4 158 4 188 218
129 1 159 1 189 219
130 2 160 4 190 220
g 0ybo] o S | | o oybos | anmo asS | | Jlgaw oot | o aisS Jlgw oplois | oo S
221 251 281 311
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222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

282

283

312

284

313

285

314

286

315

287

316

288

317

289

318

290

319

291

320

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310
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