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¥ 32 % (choose the best answer among the 4 choices in each question, 100%).

1. Which of the following substances would have the most trouble crossing a biological
membrane by diffusing through the lipid bilayer? (A) O2 (B) CO2 (C) Na*t (D) a small,
nonpolar molecule such as butane (C4H10).

2. In biological systems, an important enzyme involved in the regulation of redox reactions is
(A) glucose (B) dehydrogenase (C) oxygen (D) ATP.

3. Photoautotrophs (A) make sugar by using organic raw materials (B) produce organic
molecules from inorganic molecules (C) eat other organisms that use light energy to make
food molecules (D) include only the green plants.

4. What is the likely origin of chloroplasts? (A) mitochondria that had a mutation for
photosynthesis (B) photosynthetic prokaryotes that lived inside eukaryotic cells (C)
prokaryotes with photosynthetic mitochondria (D) eukaryotes that engulfed
photosynthetic fungi.

5. Without crossing over (A) cells could not complete meiosis (B) meiosis could not produce
haploid gametes (C) only a small number of unique gametes could be produced by a
single individual (D) genetic recombination could not occur.

6. The basis of cellular differentiation is (A) the operon (B) selective gene expression (C)
cloning (D) mutation.

7. Signal transduction pathways (A) are found strictly in multicellular organisms, which
require cell-to-cell communication (B) are limited for use in sexual identification (C)
originally evolved in vertebrates (D) are mechanisms of communication that probably
evolved in ancient prokaryotes.

8. According to the fossil record, the genus Homo first arose in (A) North America (B)
Europe (C) Asia (D) Affica.

9. Which of the following is a part of the immune system? (A) bone marrow (B) liver (C)
pancreas (D) lungs.

10. Digestion is the (A) absorption of nutrients suspended in water (B) conversion of
glycogen to glucose (C) breaking down of food into molecules small enough for the body
to absorb (D) churning of food in the stomach and intestine.

11. What term refers to seasonal changes in the relative lengths of night and day? (A)
photoperiod (B) circadian rhythm (C) gravitropism (D) phototaxis.

12. The level of ecologic organization that incorporates abiotic factors is the (A) community
(B) ecosystem (C) population (D) species. |

13. The type of recombinant bacteria most often used to mass-produce genes is (A)
Pseudomonas aeruginosa (B) Agrobacterium tumefaciens (C) Escherichia coli (D)
Saccharomyces cerevisiae.

14. The core theme of biology, which explains both the unity and diversity of life, is (A)
genetics (B) ecology (C) evolution (D) metabolism.
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The role of a control in an experiment is to (A) provide a basis of comparison to the
experimental group (B) prove that a hypothesis is correct (C) ensure repeatability (D)
counteract the negative effect of the experiment. .

Compared to a solution of pH 3, a solution of pH 1 is (A) 100 times more acidic (B) 10
times more acidic (C) 10 times more basic (D) 100 times more basic.

A scientist wants to magnify a pollen grain 8,000 times and examine the ridges and pores'
on its surface. Which one of the following instruments would be best? (A) a transmission
electron microscope (B) a scanning electron microscope (C) a fluorescence confocal
microscope (D) an inverted light microscope.

The emergence of many diverse species from a common ancestor is called (A) adaptive
radiation (B) gradualism (C) allopatric speciation (D) hybridization.

Which of the following is a member of the domain Archaea? (A) gram-positive bacteria
(B) methanogens (C) spirochetes (D) chlamydias

About 95% of all modern plant species (A) have a dominant Sporophyte in their life cycle
(B) have no gametophyte (C) have a gametophyte adapted to house a sporophyte stage
(D) have flagellated sperm. -

What kind of entity is a lichen? (A) an association between a fungus and a brown alga (B)
an association between a multicellular protist related to the brown algae and a bacterium
(C) an association between a fungus and cyanobacterla or green algae (D) an association
between a bryophyte and a fungus.

Most of the animals alive today (A) are vertebrates (B) are invertebrates (C) are
choanoflagellates (D) are really colonies of protist cells.

Which of the following adaptations allowed reptiles to complete their life cycles on land?
(A) lungs (B) ectothermic metabolism (C) an amniotic egg (D) four legs.

Animals that effectively use their body surface for gas exchange must (A) be terrestrial
(B) have a high ratio of body surface area to volume (C) have a low ratio of body surface
area to volume (D) have a special kind of hemoglobin.

Medullary breathing centers directly sense and respond to (A) blood pH and CO2
concentration (B) blood O2 concentration (C) alveolar O2 concentration (D) blood pH
and O2 concentration.

In humans, which blood vessels have valves? (A) arteries in the neck (B) arterioles (C)
capillaries (D) veins.

What substance, produced by virus-infected cells, diffuses to neighboring cells to help
them fight a viral infection? (A) lysozyme (B) interferon (C) histamine (D) interleukin-2.

The transfer of heat from arteries carrying warm blood past veins returning cooler blood
is an example of (A) insulation (B) a countercurrent heat exchanger (C) evaporative
cooling (D) behavioral thermoregulation.

All eukaryotic cellular movement is based upon contractile systems involving (A) cilia
and flagella (B) pseudopodia and jet propulsion (C) microtubules and microfilaments (D)
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swimming and jet propulsion.

30. Skeletal muscles (A) are found in and around internal organs (B) get longer when they
contract (C) work in antagonistic pairs (D) push on bones to make them move.

31. In the water relations of vascular plants, the cohesive property of water is most important
in the (A) epidermis (B) xylem (C) internal air spaces (D) stomata.

32. The sending of, reception of, and response to signals constitute animal (A) cost-benefit
analysis (B) communication (C) problem-solving (D) associative learning.

33. An r-selected species typically (A) offers considerable parental care to offspring (B) has
an advantage in habitats that experience unpredictable disturbances (C) is large-bodied
and long-lived (D) lives in stable climates.

34. An ecological footprint (A) is a means of determining increases in populations that lived ' 1;
in the past (B) is a means of understanding resource availability and usage (C) measures ' |
dispersion and adaptability (D) will estimate population movements. |

35. Camouflage typically evolves as a result of (A) predation (B) interspecific competition
(C) mutualism (D) herbivory.

36. The number of species in a community is called the (A) species diversity (B) species
richness (C) species population (D) species index.

37. Greenhouse gases include (A) nitrous oxide and oxygen (B) nitrogen and oxygen (C)
carbon dioxide and nitrogen (D) carbon dioxide and methane.

38. A single steroid hormone can cause different effects in different cells by (A) binding to
different receptors (B) acting on different organelles (C) activating different second
messengers (D) activating different enzymes.

39. Reproductive systems with external fertilization are most common in (A) terrestrial
animals (B) populations with many more males than females (C) animals that are widely
dispersed (D) aquatic animals.

40. Average global temperature has risen over the past 100 years (A) 3°C (B) 10°C
(C) 5°C (D) 0.8°C.




