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A researcher discovered a species of bacteria, DNA sequences were obtained from it and from several other species of bacteria.
The DNA sequences came from the same part of the bacterial chromosome of each species. ( BFRA R LI T —Fr2a g, 5+M

XA Fe B LA a0 P AR T DNAK B, X BDNAKR B2 B —FP a1 F¢ &4k 09 B — 34 B0k kg )

DNA Sequence ( DNA K #7 )
Unknown Species ( &%=t ) ACT GCA GCC
Species | ( % —#F) ACA GCG CCG
Species Il ( % =#F) ACT GCT GGC
Species Il ( % =4} ) ACA GCC GGG
Species IV ( % w# ) ACT GCA GCG

According to the data above, the unknown bacteria are most closely related to which species? ( A& vA L34, K4oft 5 of—
AFPEgF G K R RIL? )

A. Species| (% —#F)

B. Species Il (% =#)

C. Specieslll (% =#)

D. Species IV ( Fwgft)

Use the figure of a cell membrane below to answer the following. ( A F & &) 2m A5t B =1 £ F 71 9] #42 )
CELL MEMBRANE ( m /.58 )
Outside cell ( ZmfeLsh )

()€ Partl (% —3%

<_part2 (% =3/ \)) }StructureA(A EH)

Structure B (B £&#44)
Inside Cell (fmfLiq )

What kind of molecule is Structure A? ( F/—Fk5F RAZLH? )
A.  Anamino acid ( & &8 )
B. A phospholipids ( B%% )
C. Acarbohydrate ( BKM&% )
D. Anucleic acid ( 48 )

Individuals within a population of rabbits have different colors of fur as shown in the diagram below.( F B 2 & —#% & F A
KREEH TR, )
Distribution of Rabblt Fur Color (% & £& 5 H )

1 _/"
\ L% |'r !
‘ s
.'"r-" : \\"x Fl
|i f -..\II ;i
E:’J_’LL_W/’ q-_f j. L_w

The difference in the fur color of the individual rabbits is described as ( & #A R EE W £ F 274 )
A. Speciation ( ##%)
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B. Variation ( £ &)
C. Evolution (#t4k)
D. Succession (4 )

Sample Technical Passage with Selected Response (3% R X #i%#54 )
Use the technical passage, Scientists Explore an Aspects of Fish Migration, to answer the question below:( A3 K4 —( &
REBHHFER) LA TEA: )

Scientists Explore an Aspect of Fish Migration ( &£ &8 F£&E %)

Toxic pollutants from agriculture and industry have been found worldwide, even in areas that are far from pollution sources.
Until now, scientists have blamed air currents for spreading toxins far from their sources. However, a recent study indicates that
fish can transport toxins over long distances. ( & & R ke Tk 84 & %05 AR A B AT, L E A LR 55 LRG
WRELRGEFE L, B AL, #FR-ARETOTRAR TR, AL, REG—AFZEN & TR EFHE
BRI R BT )

Scientists developed this hypothesis when toxins were mysteriously found in a remote lake in Sweden. A team of scientists
from Lund University hypothesized that salmon accumulated and stored toxins in their fatty tissues when they were in the
Baltic Sea. The salmon migrated upstream, spawned and then died in the lake, releasing toxins as their bodies decomposed. (%

Tty — AN RAP A B I AR, A RMNRE T X R, SRR FO—AAF R B —FEER, AAETR
HAst e K EEARRA B RAEREARE, o e LIS, FESNERENL, PARBENEEEIRKLE R, )

To test this hypothesis, the scientists traveled to Alaska, where they carried out an experiment in two neighboring lakes, Lower
Fish Lake and Round Tangle Lake. Lower Fish Lake is open to migrating salmon, while Round Tangle Lake is closed to
migrating salmon because of numerous waterfalls and rapids. A small fish, the arctic grayling, lives in both lakes. Fish eggs are
a large part of its diet. When the scientists examined the arctic grayling from both lakes, the arctic grayling in Lower Fish Lake
had more than twice the concentration of toxins in their bodies as the arctic grayling in Round Tangle Lake. Since both lakes
are exposed to similar levels of air pollution, the difference in toxin levels found in the arctic grayling must be due to other

factors. (A T BiEiX — X, #F RNV B, EEBREGHANN —KENFBENET —AER, &6 T
HHR B, MEENIAF SRR LR, SRR L AAPEREES A B, B RS, TE2UR
B AL, HFERNEEEARZ B AEN LI, KENKBEGRENEFLZSSREBEIASZEHEAL, A
AP Z G E R IFTEBRE M, IACNEREEZFLSENEAN AL ETELECREA,)

In a related experiment, scientists caught salmon throughout their migration and tested their fatty tissues for toxins. Even
though the fatty tissue deposits were gradually used up, toxin levels remained about the same throughout the 400-kilometer
journey up the Copper River from the Gulf of Alaska to Lower Fish Lake. Instead of metabolizing the toxins, the salmon stored
them in other body tissues that also contain fat, and in their eggs. ( 25 —ANtBA 0 BT, AR RIEG & 2456224
B AR A &, FAEECNIR AL FE . RREMNFTIN IS 6445 7 73 2K & 31 69400 Eakig b, & & 4k A PR
RO el A AL, REGNELTLENRERS, o THBES KT A ECAIREORT RN E, RL
Rt .)

Both of these studies support the hypothesis that migrating salmon can transport pollutants to new areas. ( iX ¥R At L 4R £ 43
AL e bk b ST VKT B B 09 ARIE )

According to the passage, what question is being asked by Lund University researchers? (3% X B XL H, WX FHE
ARRBETH L7 )
A. What are the migrating habits of salmon in Alaska and Sweden? ( I 35 2 Anfe 3% S 3T #5 6% & 49 5 P4 fT? )
B. Are increasing levels of air pollution affecting salmon migration? ( B # 2 FW T A F LR EHm T & &6
47 )
C. What are the diets of the arctic grayling and the migrating salmon found in the two Alaskan lakes? ( I 3£ #f #n
WA~ B8 A 8k & Fo it A4S 0 6k & AR 3] M de AT )
D. Are migrating salmon responsible for transporting toxins from the sea to freshwater lakes? ( £#% &4t

&R FFNERT BB ARG FRARED? )
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Sample Brief Constructed Response ( # 2% 4 &4 )

A team of scientists conducted a study of a wetland. Using samples collected from the wetland, the scientists estimated the total
biomass at each trophic level. Their data are show below: ( —£8#+5 R348 Ft 7T TR, RE—BIREAT M E a4
St H AL A&, NPT RE LT )

Biomass Sample from a Wetland ( @A EH &)

Trophic Level 3 (1,100 kg/hectare) [ % = &M & (1,100 / AW ) ] >

Trophic Level 2 (3,700 kg/hectare) [ % =& & (3,700 F /A ) J——————>|

Trophic Level 1 (81,000kg/hectare) [ % — A& 2 (81,1002 / A4 ) ¥ |

Explain the relationship between trophic levels and biomass. In your response, be sure to include: ( &8 R Fl-2H B R 2L 4 4
EWXGE, DENIFSFLORE: )

« the roles of the organisms found at the different trophic levels ( RE&PEE A M &)

« how each trophic level obtains energy ( & — 2 B fTRIFHEE )

» why the available energy changes at each level ( A 4T#H— B A eI T4 T )

« why the amounts of mass differs at each of the trophic levels ( 4 4T& — &M & 69 £ M BEAR KR —4F)

Write your answer in your Answer Book: (A E£ZBEEXEHE L)

Sample Student Response ( % & A% &4 )

A relationship exists between trophic levels and biomass, the amount of animals and/or plants in a trophic level. Producers
(plants) are at Trophic Level 1, herbivores (first-level consumers) are at Level 2, and carnivores (second-level consumers) are
at Level 3. Level 1 organisms are autotrophs which manufacture their own food through photosynthesis. Level 2 organisms
obtain their energy by eating Level 1 producers, and Level 3 organisms prey upon Level 2 for their energy needs. The available
energy decreases at each level because only 10% of an organism’s energy is passed on to the organism that consumes it. For
instance, if a deer eats grass, the deer only obtains 10% of the grass’ energy. If a cougar eats the deer, it only obtains 10% of
the deer’s energy. The other 90% of the energy is used by the consumer to live and is given off in the form of body heat. Since
the cougar only gets one percent of the grass’ energy, a large amount of grass is needed to sustain a smaller population of deer
and an even smaller population of cougars. Therefore, the amount of mass differs at each trophic level because the available

energy changes at each level. [ R EL5 25 A ME, LHAFE-NEBREFTWHYI/ IHHKER X, £75F (K
W) BFE—F, BEIM (F—BETH) BHE_F, BRI (BF_RHE%E) EF 2B, 5—EEMR-a5EAY,
BARSMERABTETEY., F_RAMELE —EATFRFRE, FZRAYEHRRF _ERAATRENS
T, B-BEWRERY, BALMNORTRAAI0NSEL LA, Flde, S —kR ¥, ©REFHTHEEEN
10%, 4R —kEMHPIe LT, € RARE) T REZTH10%. HEa990%H K % F R A A A A RB e 7 XIHHTT .
RAEMHARETERZTN1%, KA ERRRE—DER, AFOENHRES T, B, BB EHAY
FAKAE, BAR—EORETHRLET T, |
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