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Practice Test #2

Natural Science
Biology

1. Which of the following metabolic compounds is composed of only carbon,
oxygen,

and hydrogen?

a.  Phospholipids
b. Glycogen

c. Peptides

d. RNA

e. Vitamins

2. Which of the following organelles is/are formed when the plasma membrane
surrounds a particle outside of the cell?

a. Golgi bodies

b. Rough endoplasmic reticulum

o Lysosomes

d.  Secretory vesicles

e.  Endocytic vesicles

3. The graph above shows the potential energy of molecules during the process of
a chemical reaction. All of the following may be true EXCEPT

a.  Thisis an endergonic reaction



The activation energy in curve 2 is less than the activation energy in curve

The energy of the products is less than the energy of the substrate
Curve 2 shows the reaction in the presence of an enzyme
The reaction required ATP
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4. How many chromosomes does a human cell have after meiosis I?

a. 92
b. 46
c. 23
d. 22
e. 12

5. Alength of DNA coding for a particular protein is called a(n)

a. Allele

b. Genome

o Gene

d. Transcript
e Codon

6. Which type of plant produces seeds that are housed inside a fruit
a. Monocots
b. Dicots
c. Angiosperms
d.  Gymnosperms
e. Nonvascular plants

7. Which of the following is an example of the alternation of generations life
cycle?

a.  Asexual reproduction of strawberries by runners

b. Annual plants that live through a single growing season

c. Fernsthat have a large diploid and a diminutive haploid stage

d. Insects that have distinct larval and adult stages

e.  Reptiles that have long periods of dormancy and metabolic inactivity

8. Animals exchange gases with the environment in all of the following ways
EXCEPT
a.  Direct exchange through the skin



b. Exchange through gills
c. Stomata

d. Tracheae

e Lungs

9. Which of the following blood components is involved in blood clotting?
a. Red blood cells
b. Platelets
c.  White blood cells
d. Leukocytes
e Plasma

10. Which hormone is not secreted by a gland in the brain?
a Human chorionic gonadotropin (HCG)
b. Gonadotropin releasing hormone (GnRH)
c. Luteinizing hormone (LH)
d. Follicle stimulating hormone (FSH)
e None of these

11. Which of the following is true of the gastrula?
a. Itisasolidball ofcells
b. It has three germ layers
c. Itisanextraembryonic membrane
d. It givesrise to the blastula
e. It derives from the zona pellucida

12. Which of the following is the major way in which carbon is released into the
environment?

a. Transpiration

b. Respiration

c. Fixation

d. Sedimentation

e. Absorption

13. During primary succession, which species would most likely be a pioneer
speci es?

a. Lichens

b. Fir trees

c. Mosquitoes



d. Dragonflies
e. Mushrooms

14. Two species of finches are able to utilize the same food supply, but their beaks
are different. They are able to coexist on an island because of

a. Nicheoverlap

b. Character displacement

c.  Resource partitioning

d. Competitive exclusion

e Real i zed ni ches

15. Which of the following processes of speciation would most likely occur if a
species of bird were introduced into a group of islands that were previously
uninhabited by animals?

a.  Allopatric speciation

b. Adaptive radiation

c.  Sympatric speciation

d. Artificial speciation

e. Hybridizingspeciation
16. The first living cells on earth were most likely

a. Heterotrophs

b. Autotrophs

o Aerobic

d. Eukaryotes

e.  Photosynthetic

17. Which of the following is not a function of protein in a cell?
a.  Encoding genetic information
b. Storage of energy
c.  Structural support
d. Transport of materials
e.  Catalysis of chemical reactions

18. Biochemical reactions take place in an enzyme’s?
a. Cofactor site
b. Active site
c.  Prosthetic group
d. Substrate complex
e Endothermic site



19. Cyanide is a poison that binds to the active site of the enzyme cytochrome ¢
and prevents its activity. This kind of inhibition is called:

a.  Feedback inhibition

b. Allosteric inhibition

c. Competitive inhibition

d.  Noncompetitive inhibition

e. Cooperativity

20. Which of the following is a characteristic of enzymes?
a. They often catalyze more than one kind of reaction
b. They are sensitive to denaturation by heat
c. They catalyze reactions in only one direction
d. They are primarily regulated by gene transcription
e. Theyallrequire ATP

21. Which of the following photosynthetic reactions can only take place in the
presence of light?

a. Chemosmosis

b. Photorespiration

c.  The Calvin Cycle

d.  Carbon fixation

e.  C4 photosynthesis

22. Which of the following would be most disruptive to the flowering time of a
short-day plant?

Daylight interrupted by a brief dark period

Daylight interrupted by a long dark period

High daytime temperatures

Watering only at night

Night interrupted by a brief exposure to red light
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23. The digestion of starches begins in which part of the digestive system?
a.  The mouth
b. The stomach
c. Thesmallintestine
d. The large intestine
e. Thecolon



24. Which of the following would NOT be an effective strategy for
thermoregulation in a hot environment?

a.  Evaporation of water from the skin surface

b. Restricting activity to nights

c. Countercurrent exchange

d. Increasing blood flow to extremities

e.  Muscle contraction

25. Two alleles of a gene will have the same
a. Dominance
b. Phenotypes
c. Frequency in a population
d. Locus
e Penetrance

26. In fruit flies, the traits for abdomen bristles and wing shape have several
alleles but are always inherited together. This is an example of:

a. Epistasis

b. Pleiotropy

c. Linkage

d.  Polygenic inheritance

e. Incomplete dominance

27. Which of the following is the best example of a K-selected species?

a. Grasses

b. Mosquitoes
c. Gorillas
d. Mice

e Beetles

28. Which of the following is an example of a density-independent limiting factor?
a.  Sunlight for photosynthesis
b. Foodavailability
c. Predation
d.  Transmission of infectious diseases
e Pol l ution

29. Which of the following is least likely to cause a change in allele frequencies
in a population?



a Mutation

b. Random mating

c. Immigration

d. Arapid decrease in population size due to a natural disaster
e. Inbreeding

30. Which of the following conditions would most likely lead to adaptive
radiation?
a. A mountain rising up and creating two separate populations of a species
b. A plant becoming polyploid
c.  Hybridization between two species of flowers
d. Inbreeding among a population
e. Introduction of an animal onto a previously uncolonized island

31. Evidence that eukaryotic organelles evolved from prokaryotes includes all of
the following EXCEPT:

a.  Mitochondria and chloroplasts have their own DNA

b. Fossils of early endosymbionts

c.  Mitochondria and chloroplasts have two membranes

d. Mitochondria and chloroplasts reproduce independently of the cell cycle

e Internal organelles are similar in size to prokaryotes

32. Which of the following chemical moieties forms the backbone of DNA?
a.  Nitrogenous bases
b. Glycerol
c.  Amino groups
d. Pentose and phosphate
e.  Glucose and phosphate

33. Which enzyme in DNA replication is a potential source of new mutations?

a. DNAligase

b. Primase

c. DNA gyrase

d. DNA polymerase
e. Topoisomerase

34.The lac operon controls
a.  Conjugation between bacteria
b. Chromatin organization



c.  Gene transcription
d.  Excision repair
e. Termination of translation

35. A bacterial mini-chromosome used in recombinant DNA technology is call
a

a. Centromere
b. Telomere
c. Plasmid

d. Transposon
e cDNA

36. DNA and RNA are similar in which of the following ways?
a.  Both contain the sugar ribose
b. Both grow in the 5" — 3’ direction during replication or transcription
c. Bothare usually double-stranded
d.  Both contain the base thymine
e. Bothcan serve as a template for translation

37. An embryo directly maintains pregnancy by secreting which hormone?
a.  Human chorionic gonadotropin (HCG)
b. Gonadotropin releasing hormone (GnRH)
c. Luteinizing hormone (LH)
d. Follicle stimulating hormone (FSH)
e. None of these

38. Which of the following structures contains the genetic material in sperm?
a. Theacrosome
b. The midpiece
c. Thetail
d. The flagellum
e. Thehead

39. If non-disjunction occurs in a late stage of embryonic development, the result
will be

a. Polyploidy

b. Down syndrome

c. Mosaicism

d.  Turner syndrome



e. Deletion

40. A child is born with the O blood type. His mother is type O and his father is
type A. What are the genotypes of his mother and father?

a. IAIAandii

b. iiand IAi

c. IAiandIAi
d. IAiandIBi

e i andii

General Chemistry

1. A gas at constant volume is cooled. Which statement about the gas must be
true ?
a.  The kinetic energy of the gas molecules has decreased.
The gas has condensed to a liquid.
The weight of the gas has decreased.
The density of the gas has increased.

oo o

2. Graham’s law is best used to determine what relationship between two
different materials?

a. pressure and volume

b. volume and temperature

c. mass and diffusion rate

d. Diffusion rate and temperature

3.A 10 L cylinder contains 4 moles of oxygen, 3 moles of nitrogen and 7 moles of
neon. The temperature of the cylinder is increased from 20 °C to 40 °C.
Determine the partial pressure of neon in the cylinder as a percentage of the
whole.

a. 50%
b. 70%
c. 90%
d. 40%

4. Which of the following statements generally describes the trend of
electronegativity considering the Periodic Table of the Elements?
a.  Electronegativity increases going from left to right and from top to bottom
b. Electronegativity increases going from right to left and from bottom to top



c.  Electronegativity increases going from left to right and from bottom t
0 top

d.  Electronegativity increases going from right to left and from top to bo
5. Atsehtl is heated until it melts. Which of the following is true about the solid

me [ ti ng?
a.  AHis positive, and AS is positive
b. AHis negative and AS is positive
c. AHis positive andASis negative
d. AHis negative and AS is negative

6. 100 g of ethanol C2H60 is dissolved in 100 g of water. The final solution has a
volume of 0.2 L. What is the density of the resulting solution?

a. 0.5g/mL
b. 1g/mL

c. 46g/mL
d. 40g/mL

7. Place the following in the correct order of increasing acidity.
a. HCl<HF<HI<HBr

b. HCI<HBr<HI<HF
c. HI<HBr<HCl <HF
d. HF<HCI<HBr<HI

8. Ammonium Phosphate (NH4)3P0O4 is a strong electrolyte. What will be the
concentration of all the ions ina 0.9 M solution of ammonium phosphate?

a. 0.9MNH4+,0.9MP0O3-4

b. 0.3 MNH4+, 0.9 MP03-4

c. 2.7MNH4+,0.9MP0O3-4

d. 2.7MNH+4,2.7MP03-4
9. ﬁ\ 1 M solution of NaCl (A) and a 0.5 M solution of NaCl (B) are
oine
![ogether by a semi permeable membrane. What, if anything, is likely to
happen
betwaen tiNotoimpgrstibasblvents and solutes are the same in each

b. Water will migrate from Ato B

c.  NaCl will migrate from A to B and water will migrate from B to A.

d.  Water will migrate from B to A.

10. C-14 has a half life of 5730 years. If you started with 1 mg of C-14 today, how



much would be left in 20,000 years?

a. 0.06 mg
b. 0.07 mg
C. 0.11 mg
d. 0.09mg

11. Determine the number of neutrons, protons and electrons in 238U.
a. 238,92,238
b. 92,146,146
c. 146,92,92
d. 92,92,146

12. Determine the oxidation states of each of the elements in KMnO4:
a.+1+7-8 K,Mn, 0O
b.-1+7-2 K,Mn,O
c.+1+3-4 K,Mn, O
d.+1+7-2 K, Mn,0
13. Which of the following is an incorrect Lewis structure?

poE . KW )
R o T VR Y. 8- e, Bklell:
H I H i fe au
H H
a. I
b. 1II
c. III
d. IV

14. What is the correct IUPAC name of the compound Fe203?
a Iron (I) oxide

b'. Iron (II) oxide
c. Iron (III) oxide
d. Iron(IV) oxide

15. Magnesium metal is reacted with hydrobromic acid according to the following
equation:

Mg+ 2HBr - MgBr2 + H2
If 100 g of Mg is reacted with 100 g of HBr, which statement about the reaction is
true?

a. Mgisthe limiting reagent

b. HBristhe excess reagent



c. Mgisthe excess reagent
d. 100gofMgBr2will be produced

16. For the gas phase reaction CH4 + 4Cl2—CCl4 + 4HCI, what would be the

equilibrium expression Keq for this reaction?
a. [CH4][CI2]/[CCl4][4HCl]

b. [CH4][CI2]/ [CCl44][ HCl]
c. [ACL][CCL4}/[CH4][4HCL]
d. [CCl4] [HCl]4 / [CHA4][Cl42]

17. The pka for ethanol (CH3CH20H) is approximately 16. The pka for acetic
acid (CH3COOH) is about 4. The difference can be explained by:

a.  Resonance stabilization

b. Electronegativity differences

c. Molecular weight differences

d. Molecular size differences

18.50 mL of 1 M H2S04 is added to an aqueous solution containing 4 g of NaOH.

What will the final pH of the resulting solution be?
5

6
7
9
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19. Which of the follow ing reactions produces products with higher entropy than
the starting materials?
I. Glucose (s) + water —glucose (aq)

II. 4Al (s) + 302(g)—2A1203(s)

III1.Br2 + light—2Br
IV. Ice »water vapor

a. ILIII
b. LII

c. LIII

d. LI IV

20. Which of the following molecules is named correctly?



methyl propionoate 1-propanol

O
C. \)J\/ Do i
3-propanoic acid 3-butene

21. What would be the best analytical tool for determining the chemical struct
of an organic compound?

a. NMR

b. HPLC

c. IR

d. Mass spec

22. The transformation of diamond to graphite has a —AG. Which of the following

is true?
a.  The reaction is spontaneous and occurs rapidly at room temperature
b. The reaction is not spontaneous and occurs slowly at room temperature
c. Thereaction is not spontaneous and does not occur at room temperature
d. The reaction is spontaneous and occurs slowly at room temperature

23. What is the oxidation state of the carbon atom in a carboxylic acid functional

group?
a. 4+
b. 3+
c. 2-
d.- 3

24. Which scientist was responsible for developing the format of the modern
periodictable?

a. Faraday

b. Einstein

c. Hess

d. Mendeleev
25. Two different molecules can be isomers of each other if:

a.  They have the same functional groups
b. They have the same oxidation state



c.  They have the same molecular weight
d.  They have the same chemical formula

26. Proteins are made up of which of the following repeating subunits?

a. Sugars

b. Triglycerides
c. Amino acids
d. Nucleic acids

27. 100 g of H3PO4 is dissolved in water, producing 400 mL of solution. What |
the normality of the solution?

a.2.55N
b.1.02N
c.7.65N
d.0.25N
28. Which statement about the impact of chemistry on society is not true?
a. Fluoridation of water has had no effect on the rate of cavities as
compared to unfluoridated water
b. Chemical fertilizers have tremendously increased food production per

acre in the U.S.

c.  Chemistry played a central role in the development of nuclear weapons

d. Use of catalytic converters in automobiles has greatly reduced acid rain
producing exhaust products

29. The density of a material refers to:
a. Mass per volume
b. Mass per mole
c. Molecular weight per volume
d. Moles per volume

30. Which of the following types of chemicals are considered generally unsafe to
store together?
I.Liquids andsolids
II.Acids andbases
IIT. Reducingagents and oxidizingagents
IV. Metals and salts
a. ILII
b. II,III



c. IILIV
d LIV

Organic Chemistry

1. A compound with the molecular formula C6H140 is
a. analcohol or an ether
b. analdehyde or a ketone
c. analcohol or an aldehyde
d. anetheroraketone

2. Which structure is a possible representation of the molecular formula C6H6?

O

d. C.

W///+/

b. d.

3. 1-
Methylcyclohexene reacts with strong aqueous acid to produce
a. noreactionoccurs
b. 1-methylcyclohexanol
c. 2-methylcyclohexanol
d. cyclohexylmethanol

4. A carbon atom and an oxygen atom double-bonded to each other is called
a. acarbonyl group
b. acarbonate group
c. acarboxylic function
d. anacyl group



5. Optical isomerism occurs in compounds that
a. areenantiomeric
b. are symmetric
c. have multiple isomers
d. have only one isomer

6. A molecular structure that is not superimposable with its mirror image isomer
iscalled

a. ageometric isomer

b. aconformational isomer

C. anenantiomeric isomer

d. astructural isomer

7. Multiple bonds between atoms are characterized by
a.  shorter bond lengths and higher bond energies
b. lower bond energies and shorter bond lengths

c. decreasedreactivity

d. increased molecular weight

8. Chromatography is
a. amethod of separating and purifying compounds in a mixture
b. anaid to identifying compounds in a mixture
c. botha)andb) are true
d. neither a) nor b) are true

2180

o

9. The following molecule is

a conjugated enone
2-phenyl-5-methylhept-4-en-2-one
2-cyclohexyl-2,5-dimethylhex-4-en-3-one
known as caffeine
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10. The IR spectrum of a compound has a strong, sharp absorption band at 1786
cm-1, indicating the presence of

a. aC=0bond

b. aC=N bond

c. anether C-0-C linkage

d. aC=Cbond



11. The reaction between a secondary alkyl bromide and hydroxide to produce a
secondary alcohol normally proceeds via

a. an SN1 reaction mechanism

b. an SN2 reaction mechanism

c. anE1l reaction mechanism

d. anE2 reaction mechanism

12. Chromatography is a method of purifying compounds that depends on
a. solubility
b. absorption
c. adsorption/desorptionequilibria
d. polarity

13. Six-carbon and five-carbon sugars
a. have cyclic and acyclic forms

b. arebicyclic

c. cannot bond together

d. cannot be recrystallized

14. When Mg metal is added to a solution of 1-bromopropane in diethyl ether
a. aGrignard reaction takes place
b. aGrignard reagent is formed
C. noreactionoccurs

d. MgBr2is formed

15. The Grignard reaction between isobutyl magnesium bromide and
cyclohexanone in anhydrous diethyl ether produces

a. 1-(2-methylpropyl)-cyclohexanol

b. cyclohexyl 2-methylpropyl ether

c. 1-bromocyclohexanol

d. cyclohexyl 2-methylpropanoate

16. The reaction of phenylacetyl chloride with toluene and ferric chloride
produces

a. p-(phenylacetyl)toluene

b. phenylmethyl p-tolyl ketone

c. 1-(2-phenylacetyl)-4-methyl benzene

d. all ofthe above



17. The geometry of the amide functional group in amides is
a. trigonal planar due to p orbital overlap
b. tetrahedral at the N atom
c. unaffected by the lone pair orbital on the N atom
d. subject to free rotation about the C-N bond

18. The Wittig reaction involves
a. addition of a phosphine to an imine
b. addition of a phosphinium ylide to a carbonyl group
c. addition of a phosphine oxide to a carbonyl group
d. none of the above

19. The Williamson synthesis can be used to produce
a. alcohols from ethers
b. ethers from alcohols
c. furanose saccharides from alcohols
d. cyclicamines from alcohols

20. The steroid nucleus is



21. A reaction in which two additional ring structures are added to a
substrate

molecule in the same reaction is called

a an annulation reaction

b. abicycloannulation reaction
o a doubl e addi tion r eacti on
d. acoordinationreaction

22. Which of the following pairs of compounds are nitrogen heterocycles?
a. maleimide and imidazole

b. pyridine and piperidine

c. caffeine and -butyrolactam

d. all ofthe above

23. Bonds between nitrogen and oxygen are found in
a. amine oxides and oximes
b. cyanates and isocyanates
c. pyrans and furans
d. imines and epoxides

24. Acid hydrolysis of nitriles can be used to form
a. alcohols
b. amines
C. nitrates
d. amides

25. The glass transition temperature of a polymer is
a. thetemperature at which the material becomes glass-like when heated
b. the temperature at which the material becomes not glass-like when heated
c. thetemperature at which the material shatters when heated
d. none of the above

26. Saponification of the triglycerides trimyristin and tristearin ultimately
produces

a.  myristic acid and stearic acid

b. myristine and stearine

c.  myristine and stearic acid

d. muyristic acid, stearic acid, and glycerol



27. Diols and glycerol react with dicarboxylic acids to form
a. linear and cross-linked polyesters
b. diglycerides and triglycerides
c. saccharides
d. polyethers

28. Large unreactive molecules such as di-isooctyl terephthallate, used to add
flexibility to polymers, are called

a. adjuvants

b. block copolymers

c. stabilizers

d. plasticizers

29. Starches and celluloses are constructed by the polymerization of
a.  fructose molecules
b. galactose molecules
c. glucose molecules
d. galactulose molecules

30. A polymer that softens when heated is said to be
a. thermonuclear
b. thermosetting
c. thermoplastic
d. neoplastic



Rea ding Comprehension

Questions 1-5arebasedonthefollowingpass age:

Usher syndrome is the most common condition that affects both
hearingand vision. The major symptoms of Usher syndrome ar
e hearing loss and aneye disorder called retinitis pigmentosa, or
RP. Retinitis pigmentosa causes night blindness and a loss of
peripheral vision (side vision) through the progressive degeneration of
the retina. The retina, which is crucial for vision, is a light-
sensitive tissue at the back of the eye. As RP progresses, the field of
vision narrows, until only central vision (the ability to see straight
ahead) remains. Many people with Usher syndrome also have severe balan
ce problems.

There are three clinical types of Usher syndrome. In the United States,
types 1 and 2 are the most common. Together, they account for approxima
tely 90 to 95 percent of all cases of juvenile Usher syndrome.
Approximately three to six percent of all deaf and hearing-disabled
children have Usher syndrome. In developed countries, such as the
United States, about four in
every 100,000 newborns have Usher syndrome.

Usher syndrome is inherited as an autosomal recessive trait. The term autosomal means
that the mutated gene is not located on either of the

chromosomes that determine sex; in other words, both males and females can

have the disorder and can pass it along to a child. The word recessive means

that in order to have Usher syndrome, an individual must receive a mutated for m of the Usher
syndrome gene from each parent. If a child has a mutationin one Usher syndrome
gene but the other gene is normal, he or she should

have normal vision and hearing. Individuals with a mutation in a gene that

can cause an autosomal recessive disorder are called carriers, because they

carry the mutated gene but show no symptoms of the disorder. If both parents

are carriers of a mutated gene for Usher syndrome, they will have a one-in-

four chance of producing a child with Usher syndrome.

Usually, parents who have normal hearing and vision do not know if
they are carriers of an Usher syndrome gene mutation. Currently, it is not
possible to determine whether an individual without a family history of
Usher syndrome is a carrier. Scientists at the National Institute on Deafness
and Other Communication Disorders (NIDCD) are hoping to change this,
however, as they learn more about the genes responsible for Usher syndrome.



1. What is the main idea of the passage?
a.  Usher syndrome is an inherited condition that affects hearing and vision.
b. Some people are carriers of Usher syndrome.
c.  Usher syndrome typically skips a generation.
d. Scientists hope to develop a test for detecting the carriers of Usher
syndrome.

2. What is the meaning of the word symptoms as it is used in the first paragraph?
a. qualifications
b. conditions
c. disorders
d. perceptible signs

3. Which statement is not a detail from the passage?
a. Types1and 2 Usher syndrome are the most common in the United States.
b.  Usher syndrome affects both hearing and smell.
c.  Right now, there is no way to identify a carrier of Usher syndrome.
d. Central vision is the ability to see straight ahead.

4. What is the meaning of the word juvenile as it is used in the second paragraph?

a. bratty

b. serious

c. occurringin children
d. improper

5. What is the meaning of the word mutated as it is used in the third paragraph?
a. selected

b. altered
c. composed
d. destroyed

Questions 6 —9arebasedonthefollowingpass age:
Anemia is a condition in which there is an abnormally low number of red

blood cells (RBCs). This condition also can occur if the RBCs don’t contain
enough hemoglobin, the iron-rich protein that makes the blood red.
Hemoglobin helps RBCs carry oxygen from the lungs to the rest of the body.
Anemia can be accompanied by low numbers of RBCs, white blood cells
(WBCs), and platelets. Red blood cells are disc-shaped and look like



doughnuts without holes in the center. They carry oxygen and remove carb
ondioxide (a waste product) from your body. These cells are
made [ n the bone
marrow and live for about 120 days in the bloodstream. Platelets and WBC
s also are made in the bone marrow. White blood cells help fight
infection.

Platelets stick together to seal small cuts or breaks on the blood vessel wa

lls and to stop bleeding.
If you are anemic, your body doesn’t get enough oxygenated blood. As a

result, you may feel tired or have other symptoms. Severe or long-lasting

anemia can damage the heart, brain, and other organs of the body. Very
severe anemia may even cause death.

Anemia has three main causes: blood loss, lack of RBC production, or high
rates of RBC destruction. Many types of anemia are mild, brief, and easily
treated. Some types can be prevented with a healthy diet or treated with
dietary supplements. However, certain types of anemia may be severe, long
lasting, and life threatening if not diagnosed and treated.

If you have the signs or symptoms of anemia, you should see your doctor to
find out whether you have the condition. Treatment will depend on the cause
and severity of the anemia.

6. What is the main idea of the passage?
a.  Anemia presents in a number of forms.
b. Anemia is a potentially dangerous condition characterized by low
numbers of RBCs.
c. Anemiais a deficiency of WBCs and platelets.
d. Anemiais a treatable condition.

7. Which statement is not a detail from the passage?

a. There are different methods for treating anemia.
b. Red blood cells remove carbon dioxide from the bo
dy. c. Platelets are made in the bone marrow.

d. Anemiais rarely caused by blood loss.

8. What is the meaning of the word oxygenated as it is used in the third
paragraph?

a.  containing low amounts of oxygen

b. containing no oxygen

c. consisting entirely of oxygen

d.  containing high amounts of oxygen



9. What is the meaning of the word severity as it is used in the fifth paragraph?
a. seriousness
b. disconnectedness
c. truth
d. swiftness

Questions 10 - 13 are based on t he f ol [ owi ng passage:
Contrary to previous reports, drinking four or more cups of coffee a day
does not put women at risk of rheumatoid arthritis (RA), according to a new
study partially funded by the National Institute of Arthritis and
Musculoskeletal and Skin Diseases (NIAMS). The study concluded that there

is little evidence to support a connection between consuming coffee or tea
and the risk of RA among women.

Rheumatoid arthritis is an inflammatory autoimmune disease that affects

the joints. It results in pain, stiffness, swelling, joint damage, and loss of
function. Inflammation most often affects the hands and feet and tends to be
symmetrical. About one percent of the U.S. population has rheumatoid
arthritis.

Elizabeth W. Karlson, M.D., and her colleagues at Harvard Medical

School and Brigham and Women’s Hospital in Boston, Massachusetts, used
the Nurses’ Health Study, a long-term investigation of nurses’ diseases,
lifestyles, and health practices, to examine possible links between
caffeinated beverages and RA risk. The researchers were able to follow up
more than 90 percent of the original pool of 83,124 participants who
answered a 1980 food frequency questionnaire, and no links were found.
They also considered changes in diet and habits over a prolonged period of
time, and when the results were adjusted for other factors, such as cigarette
smoki ng, al cohol consumption, and oral contraceptive use, the outcome still
showed no relationship between caffeine consumption and risk of RA.

Previous research had suggested an association between consuming coffee

or tea and RA risk. According to Dr. Karlson, the data supporting that
conclusion were inconsistent. Because the information in the older studies
was collected at only one time, she says, consideration was not given to the
other factors associated with RA, such as cigarette smoking and changes in
diet and lifestyle over a follow-up period. The new study presents a more
accurate picture of caffeine and RA risk.

10. What is the main idea of the passage?
a. In the past, doctors have cautioned older women to avoid caffeinated



beverages.

b. Rheumatoid arthritis affects the joints of older women.

C. A recent study found no link between caffeine consumption and RA
among women.

d. Cigarette smoking increases the incidence of RA.

11. Which statement is not a detail from the passage?
a.  Alcohol consumption is linked with RA.
b. The original data for the study came from a 1980 questionnaire.
c. Rheumatoid arthritis most often affects the hands and feet.
d. This study included tens of thousands of participants.

12. What is the meaning of the word symmetrical as it is used in the second
paragraph?

a. affecting both sides of the body in corresponding fashion

b. impossible to treat

c. sensitive to the touch

d. asymptomatic

13. What is the author’s primary purpose in writing the essay?
a. toentertain

b. toinform
c. toanalyze
d. topersuade

Questions 14 - 17 are based on t he f ol [ owi ng passage:

Exercise is vital at every age for healthy bones. Not only does exercise
improve bone health, but it also increases muscle strength, coordination, and
balance, and it leads to better overall health. Exercise is especially important
for preventing and treating osteoporosis.
Like muscle, bone is living tissue that responds to exercise by becoming
stronger. Young women and men who exercise regularly generally achieve
greater peak bone mass (maximum bone density and strength) than those who
do not. For most people, bone mass peaks during the third decade of
life.

After that time, we can begin to lose bone. Women and men older than age 20
can help prevent bone loss with regular exercise. Exercise maintains muscle
strength, coordination, and balance, which in turn prevent falls and
related fractures. This is especially important for older adults and people
with osteoporosis.



Weight-

bearing exercise is the best kind of exercise for bones, which forces the
muscle to work against gravity. Some examples of weight-bearing
exercises are weight training, walking, hiking, jogging, climbing stairs,
tennis, and dancing. Swimming and bicycling, on the other hand, are
not weight-bearing exercises. Although these activities help build and
maintain

strong muscles and have excellent cardiovascular benefits, they are not th
e best exercise for bones.

14. What is the main idea of the passage?
a. Weight-bearing exercise is the best for bones.
b. Exercise increases balance.
c.  Exercise improves bone health.
d.  Women benefit from regular exercise more than men.

15. What is the meaning of the word vital as it is used in the first paragraph?

a. deadly
b. important
c. rejected
d. nourishing

16. Which statement is not a detail from the passage?
a. Tennisis a form of weight-bearing exercise.

b. Most people reach peak bone mass in their twenties.

c.  Swimming is not good for the bones.

d. Boneisalivingtissue.
17. What is the meaning of the word fractures as it is used in the second
paragraph?

a. breaks

b. agreements

c. tiffs

d. fevers

Questions 18 - 21 are based on t he f ol [ owi ng passage:
Searching for medical information can be confusing, especially for first-
timers. However, if you are patient and stick to it, you can find a wealth of
information. Your community library is a good place to start your search for
medical information. Before going to the library, you may find it helpful to
make a list of topics you want information about and questions you have.



Your list of topics and questions will make it easier for the librarian to direct

you to the best resources. . _ .
Many community libraries have a collection of basic medical references.

These references may include medical dictionaries or encyclopedias,
drug

information handbooks, basic medical and nursing textbooks, and directo
ries

of physicians and medical specialists (listings of doctors). You may also fi
nd magazine articles on a certain topic. Look in the Reader’s Guide
to Periodical Literature for articles on health and medicine from

consumer magazines.
Infotrac, a CD-ROM computer database available at libraries or on the

Web, indexes hundreds of popular magazines and newspapers, as well as
medical journals such as the Journal of the American Medical Association
and New England Journal of Medicine.

Your library may also carry searchable computer databases of medical
journal articles, including MEDLINE/PubMed or the Cumulative Index to
Nursing and Allied Health Literature. Many of the databases or indexes have
abstracts that provide a summary of each journal article. Although most
community libraries don’t have a large collection of medical and nursing
journals, your librarian may be able to get copies of the articles you want.
Interlibrary loans allow your librarian to request a copy of an article from a
library that carries that particular medical journal. Your library may charge a
fee for this service. Articles published in medical journals can be techn
but they may be the most current source of information on medical topics.

18. What is the main idea of the passage?
a. Infotracis a useful source of information.
b. The community library offers numerous resources for medical
information.
c.  Searching for medical information can be confusing.
d. Thereisnoreasontoprepare alistoftopics before visitingthe lib

19. What is the meaning of the word popular as it is used in the third paragraph?
a. complicated
b. old-fashioned
c. Dbeloved
d. forthe general public

20. Which statement is not a detail from the passage?
a. Abstracts summarize the information in an article.



b. Having a prepared list of questions enables the librarian to serve you
better.

c. Infotracis a database on CD-ROM.

d. The articles in popular magazines can be hard to understand.

21. What is the meaning of the word technical as it is used in the fourth
paragraph?
a. requiring expert knowledge
b. incomplete
c. foreign
d. plagiarized

Questions 22-32arebasedonthefollowingpass ages :

Passage 1
One of the major challenges facing the renewable fuel industry is the

variability in the pricing of traditional fossil fuels such as petroleum and
coal. Those seeking to devel op alter native energy sources such as
wind and solar power and, especially, electric cars face an uncertain
marketplace in which the price of their chief competitors, gasoline and oil,
is virtually impossible to predict. This makes investing in renewable
alternatives a
risky business: at what price must alternative fuels be offered in order to gain a
share of the market? Government can stabilize this situation — and
encourage the development of green energy sources — by taxing petroleum-
based fuels to establish a minimum price at the pump. Recently, we
have seen the price of gasoline, and of other fossil
fuels, driven to new highs. This price increase has been driven by increasing
demand, as millions of consumers in places like China and India have
increased their buying power and joined Americans and Europeans behind
the steering wheels of automobiles. The price of a barrel of oil has risen,
creating a favorable investing environment for the development of green
alternatives like electric cars. But, although the long-term trend for the price of
oil is definitely upwards, it seems that every time the price peaks
something happens to drive it back down. This might be an economic
recession that reduces demand, a release of stockpiled oil by the government
to increase supply, or simply a price manipulation by the oil companies
themselves. Whatever the cause, these price reductions sour the picture for
companies working on renewable energy sources, and their research and
development programs often falter and stop. What can be done to
forestall this boom-and-bust cycle and provide a stable investing
environment to



encourage the development of renewable energy? One possibility
is to use the government’s power of taxation to

establish a minimum price for gasoline at the pump. Under such a scheme, a
variable excise tax would be triggered whenever the price of gasoline
were to fall below a minimum amount, for example $3 a gallon. The
amount of

this tax would vary, so as to keep the price at the minimum, and the proceeds
could be returned to consumers by reducing the overall income tax, or by
providing tax credits to those who would be most impacted by the higher
gasoline price: truck and taxi drivers, or businesses involved in the delivery of
various products. And, with a stable price at the pump, companies
developing electric and hybrid vehicles would be encouraged to continue
their efforts with a clear view of potential profits ahead. Passage 2

Various proposals have been put forth to encourage the development
of renewable energy sources, especially in the realm of transportation, where
fossil fuel-burning cars release damaging pollutants into the atmosphere
while rendering the country increasingly dependent on foreign suppliers.
Recently, demand from emergi ng economies in India, China, and even
Latin
America has driven the price of gasoline to new highs, adding another reason
to encourage the development of alternative energy sources. Consumers are
suffering from high energy prices, and they are asking, “What can the
government do to keep prices under control while protecting the
environment?”

We would all love to see the advent of the electric car, or of an auto that
burns U.S.-produced ethanol without producing any environmental
pollutants. But development has been slow. Small companies with novel
approaches spring up whenever the price of oil goes up, but they seem
to falter whenever it comes back down. And the major car companies, with
few exceptions, have not placed a sustained effort behind the development of
vehicles that burn alternatives to oil. Indeed, American car companies seem
to fill their showrooms with gas-guzzlers, and their investments in electric or
hybrid vehicles have not sufficed to move these programs forward rapidly. It
seems that we need a policy that can encourage American ingenuity to
develop forms of transportation, be they fuels or vehicles, while providing
the American consumer with affordable pricing at the pump. The
gover nment can do this without interfering with the working of the
free market. After all, free mar ket capitalism has been the driving
for ce for innovation in this country since its inception. Any form of price
manipulation, however laudable its goals, tends to have the opposite effect of



that intended. Fortunately, government has at its disposal a powerful tool
to encourage innovation without directly interfering in the market.

This tool is the tax credit. Tax credits reduce the amount
of tax that companies have to pay on their profits, in exchange for
their investments in new technologies. By providing tax credits to
companies that invest in the development of electric vehicles,
alternative fuels, or other forms of green energy, government could
encourage the development of those products without overtly

interfering in the marketplace. Consumers would ultimately
benefit from a greater choice of transportation and fuel alternatives, and th
e

goal of developing environmentally clean energy sources would be served.

22. The authors of both passages are in agreement that
a. taxes should be used to reduce the use of oil.
b. businesses working on renewable energy should get a tax break.
C. a tax strategy should be used to encourage development of renewable
energy sources.
d. prices of traditional fossil fuels should be kept high.
e. fuel prices should be manipulated.

23. A main point of disagreement between the two authors is whether or not
a. demand from Chinais driving up fuel prices.
b. consumers should be protected from high fuel prices.
c. itisdesirable to develop an electric car.
d.  high fuel prices should be maintained at the pump.
e. companies providing renewable energy should make a profit.

24. The author of Passage 2 would probably consider the proposal in Passage 1 as
a. another good way to help develop renewable energy sources.
b. interference in the free market that is unlikely to succeed.
c. useful only for developing electric cars and not for meeting other energy
needs.
d. an example of why tax policies are never a good way of guiding an
industry.
e. something that would work together with his own proposal.

25. “sour the picture” most nearly means
a. manipulate prices
b. lower fuel prices
c. increase profits from existing fuels
d. cause irate consumers to deface walls



e. make future profits seem less likely

26. The purpose of the first paragraph in Passage 1 is to
a. complainaboutlow prices.
b. establish that electric cars are good for the environment.
c. introduce a proposal.
d. show that companies developing new technologies must be able to expect
a profit.
e. give a detailed argument in favor of a variable fuel tax.

27. The author of Passage 1 would probably say that the tax credit proposed in
Passage 2

a. 1sas goodas the proposal inPassage 1.

b. does not address the issue of maintaining a price structure that supports

future profits.

c. should be offered to the consumer, instead.

d. would be too expensive.

e. would encourage consumers to burn more gasoline.

28. The main purpose of the third paragraph of Passage 2 is to
a. argue against a potential alternative strategy.
b. give a short history of free-market capitalism.
c. distinguish low prices from price manipulation.
d.  show how the government can encourage innovation.
e.  point out errors made in the past.

29. Which of the following techniques is used by the authors of both passages?
a.  Citing well-known authorities in support of their proposals.
b. Describing a problem and then describing a possible solution and how it
w oul d wor k.
c.  Attacking people who disagree with their proposals.
d.  Wrapping their proposal in patriotic arguments.
e.  Belittling the ability of government to deal with economic problems.

30. The main purpose of the last paragraph of Passage 1 is to
a. show that the variable excise tax is the only way to foster renewable fuel

development.
b. show that truck drivers would not suffer under the variable tax proposal.
C. offer one solution to the problem of uncertain profits slowing



development of alternative fuels.

d. establisha price of$3a gallonfor gasoline.

e. argue that only government can encourage development of renewable
energy sources.

31. The main purpose of the last paragraph of Passage 2 is to
a. explain what a tax credit is.
b. offerasolution to the problem of slow development of alternative energy
source.
c. argue in favor of electric vehicles.
d. give consumers a choice of taxes to pay.
e. summarize the arguments made in the preceding paragraphs of the
passage.

32. Which best characterizes the overall relationship between the two passages?

a. Both argue for similar approaches to encourage renewable
energy development.
b. Passage 2 rejects the proposal made in Passage 1.

C. Passage 1 rejects the proposal made in Passage 2.
d.  The proposal made in Passage 1 includes the one made in Passage 2.
e. The proposal made in Passage 2 includes the one made in Passage 1

Questions 33-40arebasedonthefollowingpass age:
The first photographs were based on the work of the German chemist
Johann Heinrich Schulze who, in 1727, discovered that silver nitrate
dar kened upon exposure to light. The first “photograms” were i

mages made

by exposing silver nitrate on paper or metal surfaces. During the nineteenth
century, a number of researchers worked to combine this effect with various
lenses in order to capture and reproduce images from different sources. The
first process for making commercial images was ultimately announced in
1839 by Louis Jacques Mandé Daguerre, a French painter whose name
became attached to the product, the daguerreotype.

The daguerreotype quickly became popular in Victorian England,
where it was used, principally, for portraits. Today, as photography moves
beyond the chemical capture of images onto paper and into the digital era,
other applications abound: landscapes, interiors, sports and journalism, to
name but a few. And yet, the portrait remains one of the major applications
for the technology.

In portraiture, as in other types of photography, the nature and



characteristics of light are of the utmost importance. To the
photographer, light is a living thing, dynamic and animated. But, whereas
in sports or journalism, for example, the photographer must make do with
the light conditions he finds when it is time to shoot, light can usually be
controlled for a portrait shot. And, good lighting can make all the
difference in the world in a portrait, conveying mood, revealing detail,
establishing the photographer’s style, even making a “mistake” seem like
a bit of panache. Under standing light is the creative equivalent of a
get- out- of-jail-free card.

So much so that the professional portrait photographer expends a great deal
of time and money on lights and equipment that will put him in charge.

The various lighted areas of a photograph are described as highlights,
mid-tones, and shadows. Specular highlights are the brightest spots: direct
reflections from the studio lights or strobes. In a portrait they are typically
seen in the eyes or on the tip of the nose. From these bright portions, diffused
highlights spread gradually into the mid-tones. At the other side of the mid-
tonal range, there will be transition areas where the available light fades
gradually into the dark shadows. If these transitions are abrupt, narrow
areas, the lighting is said to be hard light. Hard light can give a stark effect
to portraits and might be used for a craggy-faced coal miner, for example, or
for black-and-white shots. Broader transitions produce soft lighting, and |
ead to a gentler mood. This type of lighting is more suitable for
a w eddi ng portrait, for example.

A wide variety of devices are available for producing and modifying
the light in a photographic studio. Studio lighting has the advantage of being
reproducible, so the skilled photographer can get the same results every
time. Modern lighting usually consists of flash units, also called strobes,
rather than the hot, power-hungry floodlights that used to be the norm. While
this equipment can be elaborate and expensive, it doesn’t have to be. A poor
carpenter blames his tools, but with practice, one can get great results from a
simple setup comprised of two or three lights. Studio lighting setups vary with
the preferences of the photographer, but they all have a number of
elements in common.

The main light that shines on the subject is called the key light. The
camera exposure is determined by the amount of light the key throws upon the
subject. The key is usually positioned off to one side of the camera, and will
throw shadows across the face from the subject’s nose and eyebrows. One or
more fill lights may be used to lighten these shadowed areas and reduce
image harshness. Fill lights are adjusted to throw half as much light, or less,
onto the subject compared to the key. A kicker may be positioned to



illuminate the back of the model, creating a halo effect and making the subjec
t stand out from the background. Finally, there may be background
lights to illuminate the background directly. Studio
photographers often use modifiers of one type or another to
diffuse and soften the light emanating from these sources. Modifiers make
the light source effectively larger, reducing shadows and broadening
transition areas. The best-known light modifier is the photographer’s
white umbrella, w hich can be used to reflect light from the source onto
the model, but many other types of modifiers exist. The simplest is a
large piece of
white cardboard, called a fill card. As with lights, the choice of modifiers is a
matter of individual preference, and every studio photographer has his
favorite combinations of lights and modifiers for achieving different effects.
Although the basic principles remain the same, the practice of
photography has come a long way since the days of the daguerreotype.

33. The main purpose of this passage is
a. give a history of photography
b. toshow that different photographers have different styles
c. tocompare portraiture with other forms of photography
d. tocontrast modern photography with the daguerreotype
e. togive an overview of photographic portrait lighting

34. The main purpose of the first three paragraphs (Lines 1-26) is to
a.  explain how daguerreotypes were made
b. describe the different kinds of photography
c.  provide context for the discussion of portrait lighting
d. contrast chemical and digital photography
e. show why sports photography may not have good lighting

35. The word “photogram” is between quotation marks because
a. itis something that Johann Heinrich Schulze said.
b. itisacoined term notin common use today.
c. itisaGerman word.
d. the author wants to place emphasis upon it.
e. it was a way of sending messages with silver nitrate at that time.

36. The phrase “light is a living thing” is an example of
a. ametaphor.
b. asimile.



C. anexaggeration.
d. ananthropomorphism.
e. poetic license.

37.The word “mistake” is between quotation marks because
a. itis something that someone said.
b. itisaslang expression.
c. itdescribes something that may not really be an error.
d. all photographers make mistakes sometimes.
e. theauthor doesn’t want to offend anyone.

38. The phrase “Understanding light is the creative equivalent of a get-out-of-jail-
free card” is an example of

a. ametaphor.

b. asimile.

c.  anattribution.

d. poeticlicense.

e.  hybrid vigor.

39. The main purpose of paragraph 4 is to
a. show the relationship between lighting and mood.
b. explain the difference between hard and soft light.
c. tellthe reader what kind of lighting to use for a wedding portrait.
d. define a number of terms used to describe lighting features on
photographs.
e. tellthe reader where specular highlights are found.

40. The word “specular” is in italics because
a. itisatermthatis being defined in the sentence.
b. itisaforeign word.
c. itis misspelled.
d. itisaslangexpression.
e itis a double-entendre.



Physics

1. Which of the following is a vector quantity?
a. Distance
b. Speed
c. Velocity
d. Time
2. A perfectly circular track has a circumference of 400 meters. A runner goes

around the track in 100 seconds instead of her usual time of 80 seconds because a
leg cramp causes her to stop running for 20 seconds. What is her average speed?

a. 0m/s
b. 5m/s
c. 4m/s
d. 20m/s

3. A space station is revolving in a circular orbit around Earth. Consider the
following three statements:

I. The center of mass of the space station is necessarily located at its geometric
center.

I1. The center of mass is moving at a constant velocity.

ITI1. The center of mass of the space station is moving at a constant speed.

Which of the following statements is true?

a. Iis true.
b. IIis true.
c. IIlistrue.
d. I, II,and III are not true.

4. A box with a weight of 10 newtons is resting on a table. Which statement is
true?

a.  The force of the table on the box is the reaction to the weight of the box.

b. The force of the box on the table is the reaction to the weight of the box.

c. A 10newton force on Earth is the reaction force.

d. Thereis no reaction force because the system is in equilibrium.

5. Bobsled tracks are flat when they are going straight, but when there is a turn, the



track is angled (banked) to create a centripetal force. Assuming no
friction, the banking angle is g, the radius of curvature is r, and the
maximum speed the
bobsled can have without moving off the track is v. If the radius of curvature is
doubled and the banking angle remains the same, which of the following
statementsistrue?  The maximum speed is 2v.

b. The maximum speed is 4v.
C. The maximum speed is 1.4v.
d. The maximum speed depends on the banking a

ngle.
6. Thegdiagram below shows a force F pulling a box up a ramp against the force
of friction and the force of gravity. Which of the following diagrams correctly
includes vectors representing the normal force, the force of gravity and the force
of friction?







7. A force of 25.0 N pulls three blocks connected by a string on a
frictionless

surface. What is the tension in the rope between the 4.0-kg block and the 2.0-

kg
block?

a. ON
b. 11.1N
o 16.7N
d. 25N

8. Suppose a moving railroad car collides with an identical stationary car and the
two cars latch together. Ignoring friction, and assuming no deformation on impact,
which of the following statements is true?

a. The speed of the first car decreases by half.

b. The collision is elastic.

c. Thespeed of the first car is doubled.

d. There is no determining the final speed because the collision was

inelastic.

9. A teacher pulls a box across the floor at a uniform speed. He pulls it with
a
spring scale showing that the force of kinetic friction is 2 newtons. How muc
h total wotkjisud@se in moving the box 5 meters?

b. 0.4joules

c. 10joules



d. 20joules

10. An athlete’s foot is in contact with a kicked football for 100 milliseconds an

d

exerts a force on the football over a distance of 20 centimeters. The force starts
at

0 N and increases linearly to 2000 N for 50 milliseconds through a distance of 1

0

centimeters and then decreases linearly for 50 milliseconds through a distance

of 10 centimeters. What is the average power of the athlete’s foot while

it is in contact with the ball?

a. 2 kilowatts
b. 4 kilowatts
c. 2000kilow

atts



d. 4000 kilowatts

11. Conservative forces are forces that do not lose energy to processes like
friction and radiation and where the total mechanical energy is conserved. Which
statement best explains why the work done by a conservative force on an object
does not depend on the path the object takes?

a. Thisis the definition of a conservative force.

b. The work done by the force of friction on an object depends on the

distance the object moves.

c.  Work can be positive, negative, or zero.

d. If a force is conservative, any component of the force is equal to the

change in a potential energy divided by the change in position.

12. A 100-kg bungee jumper jumps off a bridge, attached to a 20 meter
bungee cord. After bouncing around for a minute he finally comes to rest.

The stretched
cord & now2Rmetens loegnWehat is the spring constant of the bungee cord?

ter

b. 39 newtons per met

er

c. 49 newtons per me

ter

d. 196 newtons per m

eter

13. A RADAR gun sends out a pulsed beam of microwave radiation to measure
the speed of cars using the Doppler effect. The pulsed beam bounces off the
moving car and returns to the RADAR gun. For a car that’s moving away from the
RADAR detector, which of the following statements about the pulsed beam are
true?

I. It returns with a longer wavelength.

IT. It returns with a shorter wavelength.

I1I. It returns with a higher frequency.

a. Tonly.
b. IIonly.
c. TandIII.
d. IIandIII.



14. In resonance, small vibrations can produce a larger standing wave
that becomes stronger than the original vibrations, assuming the vibrations
are at the right frequency to generate resonance. If a pendulum is
vibrated at a resonance frequency, what would you expect to happen?

a.  The period of the pendulum will increase.
b. The time between swings will decrease.
c.  The pendulum will swing higher.

d. The length of the pendulum will decrease.

15. In musical instruments with two open ends, the first harmonic fits one-half

w ave inside the tube. The second harmonic fits 1 full wave in the tube. The thii
harmonic fits 1.5 full waves in the tube. Etc. An organ pipe, open at both ends, has

a length of 1.2 meters. What is the frequency of the third harmonic? The speed of

sound is 340 meters per second.

a. 142Hz
b. 284 Hz
c. 425Hz
d. 568Hz

16. A submarine sits underwater at a constant depth of 50 meters. Which of the
following is true about the submarine’s buoyant force?

a. ItisON.

b. Itis greaterthan O N but less than the submarine’s weight

c. Itisequaltothe submarine’s weight

d. Itis greater than the submarine’s weight

17. Suppose you have a pipe of length L and radius r, and a liquid with viscosity
h. You also have a sensor to detect the liquid’s flow rate, which measures the
volume of liquid passing through the pipe per second. If you want to increase tl
flow rate of the pipe, what changes to L, r and h should you make? Assume that the
pressure differential remains constant.

a. IncreaseL, increase r, and decreases h

b. Decreasel,increaser,anddecreases h

c. Decreasel,increase r, and increase h

d. Increase L, decrease r, and decreases h
18. A cube of aluminum is placed at the bottom of a deep ocean where the
pressure is over 20 atmospheres. What happens to the density of the cube?

a. Itremains the same.

b. It decreases slightly.



c. Itincreases slightly.
d. It becomes zero.

19. A cube of a substance is 5 centimeters on each side. It is placed in a pressure
chamber where the pressure on each surface is 3.0 * 107 N/m2, causing the density
of the cube increases by 0.01 %. Which of the following theories is used to
describe this?

a.  Young’s Modulus

b. Shear Modulus

c. Elastic modulus

d. Bulk Modulus

20. Which of the following statements about a solid metal sphere with a net charge
Is true?

a. If the charge is positive it will be distributed uniformly throughout the
sphere.

b. The charge will be distributed uniformly at the surface of the sphere.

c. Thechargewill leavethesphere.

d. The electric field will be tangent to the surface of the sphere.

21. When is the potential of a point charge with respect to a dipole equal to 0
volts per coulomb?

a. Atthe midpoint between the positive and negative charge.

b. Ataninfinite distance from the dipole.

c. Atthenegative charge.

d. Atthe positive charge.

22. An electron is moving in a straight line. Another particle is moving in
a straight line parallel to the path of the electron but in the opposite
direction. Initially the electron and particle are far apart, but get closer
together. When the two particles are in the vicinity of one another, they
experience an attractive
magnetic force. Which of the following is a correct inference from this fact?

a.  The particle has a north pole and a south pole.

b. The particle is positively charged.

c. The particle is negatively charged.

d. The particle has either a north pole or a south pole.

23. Electromagnetic radiation — also known as light — consists of
perpendicularly oscillating electric and magnetic fields. Which of the following



statements about electromagnetic radiation is untrue?
a. The energy of the radiation is determined by the frequency
and Plank’s constant.
b. The “color” of light is determined by its wavelength.
c. Electromagnetic radiation sometimes obeys wave theory.
d. Electromagnetic radiation sometimes obeys particle theory.
24. Current in an electrical circuit is normally measured in amperes. Which of the
following does not represent an alternative way of expressing units of current?
a. coulombs per second
b. volts per ohm
c. electrons per second
d. Watt-volts.

25. What is the total resistance between points X and Y in the circuit diagram
bel ow ?



a. ow
b. 12 W
o 19 W
d 16W

26. Which is the correct formula for the energy stored in a fully-charged capacitor
with capacitance C when its attached to a battery of voltage V/?

a. C/V
b.2 %5CV
c. CV

d. Ovolt

27. A 6.0-megaohm resistor is connected in series with a 5.0-microfarad

capacitor and fully charged with a 3-
volt battery. The battery is disconnected and the capacitor is connected
directly to the resistor. How long will it take for the

capacitor to fully discharge?

a. Infinite time

b. 30 seconds

c. 0.0333second
d. 90 seconds

28. Two beams of light with the same phase and wavelength travel different paths
and arrive at the same point. If maximum constructive interference occurs at this
point, which of the following statements is true?

a. Thetwo beams arrive 180° out of phase.

b. The two beans arrive 90° out of phase.

c. Thelengths of the paths differ by an odd-number of half wavelengths.

d. The lengths of the paths differ by an integral number of wavelengths.

29. Which of the following statements explains what causes a rainbow?
a.  The components of sunlight strike water droplets at different angles.
t

b.. Water molecules produce an emission spectrum when sunlight strikes
hem.

c. The speed of light in water depends on its wavelength.

d. There s total internal reflection for certain wavelengths of sunlight.



30. An object is 20 cm in front of a thin convex lens with a focal point of 10
centimeters. Where is the image located?

a. 10cminfront of the lens.

b. 20 cmn front of the lens.

c. 10cm behind the lens.

d. 20 cm behind the lens.

31. Which type of aberration does not occur with concave spherical mirrors?
a.  Astigmatism
b. Chromatic aberration
c.  Spherical aberration

d. Distortion

32. Ultrasound imaging, which is used for various medical procedures, i
ncl uding

Imaging pregnant women, is based on which of the following principles.
a. Doppler effect.
b. Echolocation
c. Infrasonic.
d. Resonance.
33. What does it mean when someone says that electric charge is conserved?
a. Like charges repel, and unlike charges attract.
b. The net charge of an isolated system remains constant.
c. Charges come from electrons and protons.
d. Charge can never be created or destroyed.

34. Which of the following is true of an electric dipole?
a. Theydon’t exist in nature.
b. The charges are equal in magnitude and both are negative.
c. The charges have opposite signs and can be unequal in magnitude.
d. The charges are equal in magnitude and have opposite signs.
35. Which law says the number of electric field lines passing through an imaginary
surface is proportional to the net charge inside the surface?
a. Coulomb’s law
b. Gauss’s law
c. Faraday’s law of induction
d. Biot-Savart!law



36. Which of the following is true about a diffraction grating?
a.  The more slits per inch, the greater the amount of destructive interference.
b. Blue light diffracts more than red light in a diffraction grating.
C. A diffraction grating produces maxima and minima only for
monochromatic light.
d. Light passing through a diffraction grating produces a bulls-eye pattern.

37. Specular reflection might come occur on a surface like a mirror, while diffuse
reflection might occur on a wooden tabletop. Which of the following statements
best describes the difference between specular and diffuse reflection?

a. For diffuse reflection, the angle of incidence is equal to the angle of
reflection.
b. For diffuse reflection, surface irregularities are large compared to the

wavelength of visible light.
c.  One hundred percent of the light is reflected for specular reflection.
d. The conservation of momentum is followed in specular reflection.

38. Two rays parallel to the optical axis of a concave mirror are incident upon the
mirror. Where do the two rays intersect?

a. Atapoint behind the mirror.

b. Atinfinity.

c. Atthe centerof curvature.

d. Atthe focal point.

39. How is light created in the core of the sun?
a. convection
b. fissionreactions
c. fusion reactions
d. chemical reactions

40. A school nurse measures the height of every boy in a school with 1000 pupil
S

and determines that the average height is 1.64 meters with a standard deviatio
n of 0.05 meter. Which of the following statements is true?

a.  Sixty-eight percent of the students have heights between 1.59 meters and
1.69 meters.

b. There are as many students with heights above 1.64 meters as below 1.64
meters.

c. More students are 1.64 meters tall than any other height.

d. None of these statements may be made conclusively.



Q u a ntita tive Rea s o ning

1. If Sara can read 15 pages in 10 minutes, how long will it take her to read 45
pages?

a. 20 minutes
b. 30 minutes
C. 40 minutes
d. 50 minutes

2. Restaurant customers tip their server only 8 percent for poor service. If their
tip was $3.70, how much was their hill?

a. $40.15
b. $44.60
c. $46.25
d. $50.45

3. If Leonard bought 2 packs of batteries for x amount of dollars, how many packs
of batteries could he purchase for $5.00 at the same rate?

a. 10x
b. 2/x
c. 2x

d. 10/x

4. Choose the algebraic expression that best represents the following situation:
Jeral’s test
score (J) was 5 points higher than half of Kara’s test score (K).

a. J=%2K+5
b. J=2K-5
o K=(J-%)-5
d. K=3%%J-5

5. Enrique weighs 5 pounds more than twice Brendan’s weight. If their total
weight is
225 pounds, how much does Enrique weigh?

a. 125 pounds

b. 152 pounds



C. 115 pounds
d. 165 pounds

6. What does (4x —y) + (-10 +y) equal if x =3 and y = 4?

a. 2

b. -2
c. 22
d. 14

7. A pasta salad was chilled in the refrigerator at 35° F overnight for 9 hours. The
temperature of the pasta dish dropped from 86° F to 38° F. What was the average
rate of cooling per hour?

a. 4.8° hr
b. 5.3° hr

c. 5.15° hr
d. 0.532° hr

8. Loral received all her grades for the semester (in parentheses) along with the
weight for each grade, shown below. What is her final grade?
Weight
45% = 3 tests (80%, 75%, 92%)
25% = final (88%)
15% = paper (91%)
15% = 2 oral quizzes each worth 25 points (22, 19)

a. 88
b. 86
c. 79
d. 85

9. The following items were purchased at the grocery store. What was the average
price paid for the items?




Banana  [|$0.30 each |5 |
Can of soup‘ $1.25/can |3 ‘
Carrots “ $0.45/stick || 6 ‘
a. %$0.34
b. $0.55
c. $0.93
d. $1.38
10. What does 68% equal?
a. .0068
b. .68
c. 6.8
d. 6800
11. Multiply 21/7 x 3 2/3.
a. 4/ 7
b. 132/
45
C. 7 6/
7
12. Hind (27 £/9) x (V25 x 2).
3. 90
b. 12
c. 45
d. 30
13. What is the missing number in the sequence: 4, 6,10, 18, ___, 66.

a. 22



b. 34

C. 45
d. 54
14. Which of the following is an improper fraction?
a. 2/3
b. 13/5
c. 5/2
d. 2.50
15. Convert 250 centimeters to kilometers.
a. 0.0025km
b. 0.025km
c. 0.250km
d. 2.50km

16. Rick renovated his home. He made his bedroom 40% larger (length and
width) than its original size. If the original dimensions were 144 inches by 168
inches, how big is his room now if measured in feet?

a. 12ftx14ft

b. 16.8ftx19.6ft

c. A4.8ftx5.6ft

d. 201.6ftx235.2ft

17. Whatis (x2)3 - (y2)5 - (y4)3?

a.622  xy
b.6120 xy
c.514 «xy
d.6-2 xy
18. Simplify the following fraction: [(x2)5y6z2] / [x4(y3)4z2].
a.40724  xyz
b.6-6 xy
c.3-1 xy
d.14184 «xyz

19. There are 64 fluid ounces in a %2 gallon. If Nora fills a tank that holds 8 32
gallons, how many ounces will she use?
a. 560ounces



b. 1,024 ounces
C. 1,088 ounces
d. 1,120 ounces

20. Shaylee goes shopping for two types of fruit: mangoes that cost
$2.00 each and coconuts that cost $4.00 each. If she buys 10 pieces of
fruit and spends $30.00, how many pieces of each type of fruit did she buy?

a 4 mangoes and 6 coconuts
b. 5 mangoes and 5 coconuts
o 6 mangoes and 4 coconuts
d. 7 mangoes and 3 coconuts

21. Which of the following values is not equal to 12(45 - 8)?

a. 540-96
b. 12x45-12x38
c. (-8+45)12
d. 45(12-8)
22. Which of the following fractions is equal to 4/5?
a. 8/15
b. 16/25
c. 12/15
d. 28/40

23. A house is 25 feet tall and a ladder is set up 35 feet away from the side of the
house. Approximately how long is the ladder from the ground to the roof of the
house?

a. 43ft
b. 25ft
c. b5O0ft
d. 62ft

24. Derek received 6 job offers from the 15 interviews he did last month. Which
ratio best describes the relationship between the number of jobs he was not
offered and the number of jobs for which he interviewed?

a. 6/15

b. 15/6

c. 3/5
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Usethefollowingtabletoanswer questions 25-27.

[Mrs. McConnell’s Classroom ‘
Eye ColorNumbe r of Stude nt
Brown “ 14 ‘
Blue “ 9 ‘
Hazel “ 5 ‘
Green “ 2 ‘

25.What percentage of students in Mrs. McConnell’s classroom has either hazel
eyes or green eyes?

a. 23%
b. 30%
c. 47%
d. 77%

26. How many more students have either brown or blue eyes than students
have hazel or green eyes?

a. 23
b. 7
c. 16
d 14



27.What is the ratio of students with brown eyes to students with green eyes?
a. 1.2

b. 3:1

c. 1.5

d 7:1

28. Whatis42/9+22/3?

a. 117/27

b. 17/12

c. 11/12

d. 25/12

29. Onamap, the space of %5 of an inch represents 15 miles. If two cities are 4
3/5 inches apart on the map, what is the actual distance between the two cities?
a. 138 miles
b. 39 miles
c. 23 miles
d. 125 miles

30. If Louis travels on his bike at an average rate of 20 mph, how long will it
take him to travel 240 miles?

a. 48 hours

b. 12 hours

c. 20hours

d. 8hours

31.Maria paid $28.00 for a jacket that was discounted by 30%. What was the
original price of the jacket?

a. $36.00
b. $47.60
c. $40.00
d.  $42.50

32. Asodacompany is testing a new sized can to put on the market. The new can
Is 6 inches in diameter and 12 inches in height. What is the volume of the can i
cubic inches?

a. 339

b. 113



C. 432

d. 226
33. What is the product of 41.20 and 10.5?
a. 43.260
b. 4.326
c. 43,260
d. 432.60

34. A garden has a perimeter of 600 yards. If the length of the garden is 250
yards, what is the garden’s width?

a. 25
b. 50
c. 175
d. 350

35. Which of the following values is greatest?
a. -4minus10

b. -25-(-30)

c. 4(-20)

d. -2(-10)
36. A farmer set up a rain gauge in his field and recorded the
following daily precipitation amounts over the course of a week: 0.45
inches, 0.0 inches, 0.75inches, 1.20 inches, 1.1 inches, 0.2 i

nches, and 0.0 inches. What w as the average precipitation over that week?
a. 0.74 in

b. 1.05in

C. 0.53in

d. 3.70in

37. 25% ofwhatnumber is 807

a. 200

b. 320

c. 160

d. 135

38. Tony has the following number of T-shirts in his closet:
White - 5



Black - 2

Blue - 1

Yellow - 3
If Tony’s electricity goes out, how many T-shirts would he have to pull out of his
closet to make sure he has a yellow T-shirt?

a. 4
b. 8
C. 9
d. 11

39. While at the airport, Adrienne shops for perfume because the product is duty-
free, meaning there is no sales tax. If she makes a purchase of $55.00 and the sales
tax in that city is 7%, how much money has she saved?

a. $3.85
b. $0.38
c. $7.85
d.  $4.65

40. Enrique is a full-time employee who earns $12.00 per hour. If he works

over time, he receives time-and-a-half (where each hour worked over 40 hour
compensated at 1.5 times the regul ar rate). If Enrique works 45 hours, how much
money will he earn?

a. $540
b. $570
c. $510
d. $600



