OAT

Practice
Questions

PRACTICE TEST #1 Q/

By Divine Training
www.divine-trainings.com

Copyright © 2024 | Powered by Divine Training
Divine Associates Registration no. 0083936



Practice Test #1

Natural S cience

Biology
1. The breakdown of a disaccharide releases energy which is stored as ATP. This
is an example of a(n)

1. Combination reaction

2. Replacement reaction
3. Endothermic reaction

4. Exothermic reaction

5. Thermodynamic reaction

2. Which of the following molecules is thought to have acted as the first enzyme
in early life on earth?

a. Protein

b. RNA
c. DNA
d. Triglycerides

e.  Phospholipids

3. Cyanide is a poison that binds to the active site of the enzyme cytochrome c and
prevents its activity. Cyanide is a(n)

Prosthetic group

Cofactor
Coenzyme
Inhibitor

Reverse regulator
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4. In photosynthesis, high-
energy electrons move through electron transport chains to produce ATP and
NADPH. Which of the following provides the energy to

create high energy electrons?
1. NADH

2. NADP+
3. 02

4. Water
5. Light

5. The synaptonemal complex is present in which of the following phases of the
cell cycle?

1. Metaphase of mitosis

2. Metaphase of meiosis I
3. Telophase of meiosis I
4. Metaphase of meiosis II
5. Telophase of meiosis II

6. Which type of plant has leaves with parallel veins?
a. Monocots
b. Dicots
c. Angiosperms
d. Gymnosperms
e. Nonvascular plants

7. In ferns, the joining of egg and s perm produces a zygote, which will grow

into

the
a. Gametophyte

b. Sporophyte

c. Spore



d. Sporangium
e. Seedling

Questions 8 and 9 pertain to the following diagram of a complete, perfect flower

8. The structure in which microspores are produced.

a. 1
b. 2
c. 3
d 4
e. 5

9. The structures composed solely of diploid cells

a. 1,2,and3
b. 2,3,and4
c. 3,4,and5
d. 1,4,and5
e. 1,2,and4

10. Which of the following processes is an example of positive feedback?

1. High CO2 blood levels stimulate respiration which decreases blood CO2



level s
2. High blood glucose levels stimulate insulin release, which makes muscle and
liver cells take in glucose
3. Increased nursing stimulates increased milk production in mammary glands
4. Low blood oxygen levels stimulate erythropoietin production which
increases red blood cell production by bone marrow
5. Low blood calcium levels stimulate parathyroid hormone release from the
parathyroid gland. Parathyroid hormone stimulates calcium release from
bones.

11. In which of the following stages of embryo development are the three primary
germ layers first present?

a. Zygote
b. Gastrula
c. Morula

d. Blastula
e. Coelomate
12. In the food chain below, vultures represent
grass — cow—> wolf — vulture
a.  Scavengers
b. Detritivores
c.  Primary carnivores
d. Herbivores
e.  Secondary consumers

13. A population of 1000 individuals has 110 births and 10 deaths in a year. Its
growth rate (r) is equal to



a. 0.01 peryear
b. 0.1 per year
c. 0.09 peryear
d. 0.11 peryear
e. 0.009 per year
14. When a population reaches its carrying capacity

a.  Other populations will be forced out of the habitat

=

Density-dependent factors no longer play a role
c. Density-independent factors no longer play a role
d. The population growth rate approaches zero

e. The population size begins to decrease

15. Darwin’s idea that evolution occurs by the gradual accumulation of small
changes can be summarized as

a.  Punctuated equilibrium
b. Phyletic gradualism
c. Convergent evolution
d. Adaptive radiation
e.  Sympatric speciation
16. Human predation has cause the population of cheetahs to decline dramatically.

Changes in allele frequencies in the remaining population of cheetahs would most
likely be due to

a. Mutation



b. The bottleneck effect
c.  The founder effect

d. Gene flow

e. Natural selection

17. Which of the following carbohydrate polymers serves as an energy storage
molecule in plants?

a. Chitin

b. Cellulose

c. Starch

d. Glycogen

e.  Phospholipids
18. All of the following molecules are soluble in water except:

a. Polysaccharides

b. Hydroxyl groups

c. Carboxylic acids

d. Polypeptides

e. Triglycerides

19. The diagram below depicts a metabolic pathway. When product D
accumulates, the production of product C decreases, D is an inhibitor of which
enzyme?
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20. Which of the following is a characteristic of an enzyme cofactor?

a.
b.
C.
d.

€.

It binds to an enzyme’s active site

It is consumed in the enzymatic reaction
It inhibits the enzymatic reaction
Itbinds toanallosteric site

It is covalently bound to the enzyme

21. In photosynthesis, high-energy electrons in Photosystem II are transferred

along an el ectron trans port chain and eventually end up in high-energy molecu
used in the Calvin Cycle. Which molecule provides electrons to replace those lost

by Photosystem II after light stimulation?

a.
b.
C.
d.

€.

NADPH
H20
ATP
CO2
FADH2

22. Auxin stimulates stem elongation and is involved in the process of
phototropism. If plants bend toward a light source, in which region of the plant is
auxin most likely to be found?

1. The sunny side of a stem

2. The shaded side of a stem
3. The top of a shoot



4. The bottom of a shoot
5. The top side of leaves

23. Which of the following organisms has a circulatory system in which blood
circulates in an internal cavity called a hemocoel?

a. Earthworms
b. Cats

c. Birds

d. Centipedes
e. Eels

24. In animals, consuming glucose causes insulin release from the pancreas, which
causes the liver and muscles to take in glucose from the blood stream. This is an
example of:

a.  Thermoregulation
b. Circul atory feedback
c. Positive feedback
d. Negative feedback
e. Receptor feedback
25. What will be the genotype of the gametes produced by a Tt individual?
a. AT
b. Allt
c. Y2Tand?2t

d. AlUTt



e. Y Ttand?2 (T

26. Hemophilia is a sex-linked trait. From which parent(s) did an affected boy
inherit the trait?

a.  Only the father

b. Only the mother

c. Boththe father and the mother

d.  The mother or the father but not both
e. Impossible totell

27. Which of the following is the major way in which nitrogen is assimilated into
living things?

a.  Erosion from sediments
b. Fixation by bacteria
c. Respiration from the atmosphere
d. Transpiration
e.  Absorption from soils
28. If a population’s growth rate is zero, it has likely reached its
a.  Minimal viable population size
b. Fullrange
c.  Carrying capacity
d. Mature age structure
e. Intrinsic growth rate

29. As a result of herbicide treatment, nearly an entire population of a grass



possesses an herbicide-resistant gene. This is an example of:
a. Stabilizingselection
b. Directional selection
c.  Disruptive selection
d. Sexual selection
e. Artificial selection

30. A population of pea plants has 25% dwarf plants and 75% tall plants. The tall
allele, T, is dominant to dwarf (¢). What percentage of tall plants is heterozygous?

a. 0.75
b. 0.67
c. 05

d. 0.25
e. 0.6

31. The absence of which of the following molecules in the earth’s early
atmosphere allowed chemical evolution to occur?

a. CO2
b. 02
c. H2
d. HCl
e. S

32. Which of the following is not a characteristic of enzymes?

a.  They change shape when they bind their substrates
b. They can catalyze reactions in both forward and reverse directions



c. Theiractivity is sensitive to changes in temperature
d. They are always active on more than one kind of substrate
e.  They may have more than one binding site

33.In DNA replication, which of the following enzymes is required for separating
the DNA
molecule into two strands?
a. DNA polymerase
b. Single strand binding protein
c DNA gyrase
d. Helicase
e Primase

34. Substrate for DNA ligase
a.  Okazaki fragments
b. RNA primer
c. Single-strand binding protein
d. Leading strand
e Replication fork

35. Which of the following could be an end product of transcription?
a. TrRNA

b. DNA

c. Protein

d. snRNP

e. Amino acids

36. Which of the following would be the most likely means of thermoregulation
for a mammal in a cold environment?

a.  Adjusting body surface area

b. Sweating

c. Countercurrent exchange

d. Muscle contractions

e. Increased blood flow to extremities

37. Spermatogenesis occurs in the
a. Prostate gland
b. Vas deferens
c. Seminal vesicles



d. Penis
e. Seminiferous tubules

38. Red-green color blindness is an X-linked trait. What is the probability that a

mother that is heterozygous for this trait and a father with this trait will have
affected children?

0
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39. In humans, more than one gene contributes to the trait of hair color. This is an
example of

a Pl ei otr opy

b. Polygenic inheritance

c. Codominance

d. Linkage

e Epistasis

40. A child is born with type A blood and his mother has type A. Which of the
following is NOT a possible combination of genotypes for the mother and father?
a. IAIBandii
b. IAiandii
c. IAiandIBi
d. IAiandIBIB
e. IAIBandIBi

General Chemistry

1. Which of the following tend to increase the melting point of a solid?
I. Increasing molecular weight
II.Decreasingpolarity
III. Increasing surface area

a. TandlII
b. 1II

c. III



d. TandIII

2. 0ne mole of oxygen gas and two moles of hydrogen are combined in a sealed
container at STP. Which of the following statements is true?

a.  The mass of hydrogen gas is greater than the mass of oxygen.
b. The volume of hydrogen is greater than the volume of oxygen.
c. The hydrogen and oxygen will react to produce 2 mol of water.

d. The partial pressure of hydrogen is greater than the partial pressure of
oxygen.

3. 0ne mole of an ideal gas is compressed to 10 L and heated to 25 °C. What is
the pressure of the gas?

a. 2.4KPa
b. 2.4atm
c. 0.2atm
d. 0.2KPa

4. Which of the following statements is true about the physical properties of
liquids and gases?

I.Liquids and gas es are bot hcompres sible

II. Liquids flow, but gases do not

III.Liquids flow, and gases areincompressible

IV. Liquids flow and gases are compressible

V. Gases flow and liquids are incompressible

a. TandIII
b. IIandlV
c. IlTandV

d. IVandV



5.1 mole of water and 1 mole of argon are in a cylinder at 110 °Cand 1 atm o
f pressure. The temperature of the cylinder is reduced to -5 °C. Which
statement about the contents of the cylinder is most accurate?

a. The pressure in the cylinder is decreased, and the partial pressure of
argon is less than that of water.

b. The pressure in the cylinder is about the same, and the partial pressure of
water is less than that of argon.

C. The pressure in the cylinder is decreased, and the partial pressure of
water is much less than that of argon.

d. The pressure in the cylinder is decreased and the partial pressure of
water is the same as argon.

6. Silver nitrate (AgNO3) is dissolved in water. One drop of an aqueous solution
containing NaCl is added and almost instantly, a white milky precipitate forms.

What is the precipitate?

a. NaC
l

b. NaN
03

7. Co(gnpariR ure water and a 1 M aqueous solution of NaCl, both at 1 atm of
pressure, which of the following statements is most accurate?

9.3 The pure water will boil at a higher temperature, and be less conductive
g: %ﬁglpure water will boil at a lower temperature and be less conductive
c.  The pure water will boil at a lower temperature and be more conductive

d. The pure water boil at the same temperature and be more conductive

8. 50 grams of acetic acid C2H402 are dissolved in 200 g of water. Calculate the



weight % and mole fraction of the acetic acid in the solution.

a . 20%
, 0.069
b. 0.069%
, 0.20 C

9. One liter of 28202 M solution of methanol in water is prepared. What is the

mass of methanol in the solution, and what is the approximate molality of
methanol? 0.075

8 0.64g20%2m
b0.0%32 ¢ 0.01 m
c. 0.64g,0.03m
d. 0.32g0.02m

10. A material has a half life of 2 years. If you started with 1 kg of the material,
how much would be left after 8 years?

a. 1lkg

b. 0.5kg
c. 0.06kg
d. 0.12kg

11. Which of the following statements about radioactive decay is true?

a.  The sum of the mass of the daughter particles is less than that of the parent
nuc le us

b. The sum of the mass of the daughter particles is greater than that of the
parent nucleus



c. The sum of the mass of the daughter particles is equal to that of the parent
nuc le us

d. The sum of the mass of the daughter particles cannot be accurately

measured

12. Hund’s rule regarding electronic configuration states:

a.  Electrons in the same orbital must have an opposite spin

b. Electrons must fill lower energy orbitals before filling higher energy
orbitals
C. Electrons must populate empty orbitals of equal energy before filling

occupied orbitals
d. Electrons must have the same nuclear spin as the nucleus

13. Arrange the following compounds from most polar to least polar:
F2, CH3CH2Cl, NaCl, CH30H

a. NaCl>CH30H> CH3CH2Cl> F2
b. F2>NaCl> CH30H>CH3CH2Cl
c. CH3OH>NaCl>F2>CH3CH2Cl

d. NaCl>F2>CH30H>CH3CH2Cl

14. What is the chemical composition of ammonium sulfate?

1. N21%,H 3%, S 24%, 0 32%
2. N10%, H 6%, S 24%, O 60%
3. N10%, H4%, S12%, 0 74%
4. N21%,H 6%, S 24%, O 48%

15. Calculate the mass of water produced from the reaction of 1 kg of n-heptane
with oxygen.

n-heptane (1 kg) + 11 02 - 7 CO2 + 8 H20



a. 1l44g
b. 8kg

c. 800g
d. 1l.4kg

16. The overall reaction A—D can be described by the following equation:

A fast - B slow 6 fast D

What would be the rate law for the overall reaction of A to D?

a. Rate =Kk[D]/[A]
b. Rate=Kk[B]
c. Rate=|[B]
d. Rate = Kk[C]/[B]

17. Which of the following are considered Lewis acids?
I.H2504

II. AlCI3
IIT.PCl3
IV. FeCl3

a. ITandlVv
b. IIandIII
c. IandlV

d. TandlII

18. What is the pH of a buffer containing 0.2 M NaOAc and 0.1 M AcOH? The
pka of acetic acid is 4.75.

a. 4
b. 5
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19. 100 g of NH3 are cooled from 100 °C to 25 °C. What is the heat change for this
transiJ}ion? The heat capacity of ammonia gas is 35.1 J/(mol) (°K)

a. -263KJ

b. 15.5KJ
c. -15.5KJ
d. 263KJ

20. Which of the following molecules are alkenes?

o]

p o et lJ./\)L

b.
II
21. Methyl mercury is a toxin produced indirectly from what energy source?

Oil

\ﬁatural gas

1.
2.
3. Wood
4.



22. A liquid is heated from 50 °C to 80 °C. Which of the following statements
generally true about the solubility of solids and gases in the liquid?

a. The solubility of solids will increase and the solubility of gases will
decrease
b. The solubility of solids will decrease and the solubility of gases will
increase
C. The solubility of solids will increase and the solubility of gases will
increase
d. The solubility of solids will decrease and the solubility of gases will
decrease

23. Adding a catalyst to a reaction will do which of the following to that reaction:
a.  Shift the reaction equilibrium towards the products

b. Increase the temperature of the reaction
c. Decrease the energy of activation for the reaction
d. Increase the purity of the reaction products

24. Place the following in the correct order of increasing acidity:

H3PO4, HF, HCl, H20, NH3
a. H3PO4<H20<NH3<HF<HCI

b. NH3<H20<HF<H3PO4<HCI
c. H20<NH3<HF<H3PO4<HCI
d. NH3<H20<HF<HCI<H3PO4

25. To make a good buffering system in the pH range of 5-9, which acid/base
combinations would likely work the best?

a. HCl/NaOH

b. HNO3/NaNO3

c. H2S04/NaHS04

d. NaH2PO4/ Na2HPO4

26. Determine the heat of combustion for the following reaction:

Propane + 502 - 3 C0O2 + 4 H20

The standard heats of formation for propane, CO2 and water are -103.8 KJ/mol,
-393.5 KJ/mol and -285.8 KJ/mol respectively.

a. -2220KJ/mol
b. -2323.7kJ/ mol



c. 2220KJ/ mol
d. 2323.7KJ/mol

27. A 1kg block each of iron, lead and nickel are heated from 20 °C to 30 °C.
Which of the following statements about the blocks is true?
a.  The lead will heat faster than the iron and the nickel.
b. Theiron required more heat to reach 30 °C than the nickel or lead.
c. Allthree blocks required a different amount of heat to reach 30 °C.
d. Theiron required more time to reach 30 °C.

28. In the reaction Pb + H2S504 +H20 -»PbS04 +H2 +H20
a. Leadisreduced and hydrogen is oxidized
b. Leadis oxidized and hydrogen is oxidized
c. Leadisreduced and sulfate is oxidized
d. Leadis oxidized and hydrogen is reduced

29. Which of the following elements would likely be good reducing agents?
a Br2

b. N2
C. Na
d. Ne

30. Molten magnesium chloride is electrolyzed. The products formed from this
reaction are:
a. Mg(0) at the anode and Cl- at the cathode
Mg2+ at the anode and Cl- at the cathode

b.
c. Mg(0) at the cathode and CI2 at the anode
d. Mg(0) at the anode and ClI2 at the cathode

Organic Chemistry

1. The general formula for an alkane is

a. CnH2n

b. CnH2n+2
c. C2nH2n+2
d. (CH2)n

2. An unknown substance is found to have a sharp melting point, and therefore



it is a pure compound

it may be a pure compound

it may be a eutectic mixture of compounds
both b) and c) are true

Bown =

3. The sp3 orbital is a hybrid of
a. three sp orbitals

b. the3sanda3porbital
c. thesand three p orbitals of the same principal quantum level

d. three p orbitals of one principal quantum level and the s orbital of the
next

4. Propanol, propanal and propanone
a. have equal molecular weights
b. are not reactive compounds
c. have athree-carbon molecular backbone
d. none of the above

5. Carboxylic acids (R-COOH) and alcohols (R’-OH) undergo a condensation
reaction to form

a. esters and water
b. ethersand water
c. adiacid
d. alactone

6. When two high priority substituent groups are restricted to opposite sides of a
molecule they are designated as



a. Z-isomers
b. E-isomers
c. R-isomers
d. dl-isomers
7. An sp2 carbon atom that can form an asymmetric sp3 carbon atom is called
a. prochiral
b. delocalized
c. stabilized
d. aresonance structure
8. A molecule with two adjacent chiral centers that are enantiomeric is called
a. ameso- structure
b. adl- pair
Cc. aracemate
d. alonepair
9. The carbonyl group is found
a. onlyin ketones and carboxylic acid derivatives
b. onlyin ketones and aldehydes
c. onlyinaldehydes and amides
d. inaldehydes, ketones, and carboxylic acid derivatives

10. The NMR spectrum of a compound shows a triplet near 61.0 and a related
quartet near 61.3 with the integration ratio of 3:2. This indicates



a. anisopropyl group is present in the molecule

=

an ethyl group is present in the molecule

o

the compound is an ethyl ester
d. oneor more identical ethyl groups are present in the molecule

11. Carbon-carbon double bonds can be converted to vicinal diols by reaction
with

a. KMnO4 in cold methanol

b. KMnO4 in hot acid solution

Cc.  KMnO4 in cold methanolic KOH solution
d.  K2Cr207 in cold methanolic KOH solution

12. Colored impurities can often be removed from a compound during the
recrystallization process by

a. filtration
b. addition of a cosolvent
c. addition of activated charcoal powder
d. chromatography
13. Which of the following pairs of compounds are carbohydrates?
a. glucose andcellulose
b. starch and caffeine
c. levulose and gallic acid
d. mannose and pyridine

14. A carbonyl compound with a protons can undergo



a. racemization
b. inversion
c. keto-enol tautomerism
d. conformational isomerism
15. A Friedel-Crafts reaction requires the presence of
a. HClandCI2
b. AlCL3 or FeCl3
c. alewisbase

d. benzene

16. The reaction of benzene with excess benzyl bromide and AICI3 produces
a. diphenyl methane
b. noreaction
c. 1,2-diphenylethane
d.  biphenyl
17. Amides can be produced by reaction of acyl halides with
a.00 1land2amines
b.oo 1and3amines
c.00 2and3amines
d.ooo 1,2and3amines
18. Phosphorus has typical oxidation states of

a. -3and-5



b. +2and
+6
c. +3and
19. Wten a solution of 4-t-butylcyclohexanone is treated with two equivalents of a

strong base, followed by addition of a two-fold excess of 1-bromobutane, then
quendhed wdtlanehter the product is

a3 2-butyl-4-t-butylcyclohexanone
b. 2-butyl-4-t-butylcyclohexanol
c. 2,6-dibutyl-4-t-butylcyclohexanone
d.  2,6-dibutyl-4-t-butylcyclohexanol
20. The primary structure of a protein molecule is determined by

1. the relative positions of amino acid residues according to bond angles

. the sequential order of amino acid residues in the molecule
. the folding of the molecule at specific amino acid residues in the molecular

w N

structure

1. the geometry of cavities in the overall molecular structure

21. Birch reduction employs

a. activated char coal pow der from birch w ood
b. sodiumamide
c. sodium metal dissolved in liquid ammonia

d. sodium metal in refluxing THF



22. An SN2 reaction mechanism results in
a. formation of a carbonium ion intermediate
b. inversion of stereochemistry at the site of reaction
c. formationofalcohols
d. formation of carbon-carbon double bonds

23. Alcohols and amines react with p-toluenesulfonyl chloride to produce
a. tosylates
b. tosylates and tosylamides
c. tosylamino alcohols
d. tosylchlorides

24. A condensation reaction between two carboxylic acid molecules produces
a. acetic anhydride
b. amixed anhydride
c. ananhydride and water
d. maleic anhydride

25. Separation of compounds by distillation is more efficient when
a. carried out under reduced pressure
b. more condensation-vaporization cycles occur
c. carried out quickly
d. the condenseris very cold

26. A six-carbon sugar whose acyclic form is an aldehyde is called
a pentohexose

a.
b. alactose

c. analdohexose
d. aketofuranose

27. A sugar mol ecule whose acyclic form is a five-membered oxygen-contai ni ng
heterocyclic ring is called

a. apyranose

b. afuranose

c. apentose

d. acyclohexose

28. Sucrose (C12H22011), common white sugar, is
a. adisaccharide of glucose and fructose



b. anoligosaccharide of several small sugar molecules
c. hasonly four —=OH groups
d. does not dissolve in organic solvents

29. A six-carbon sugar whose acyclic form is a ketone is
a. unknown
b. called a ketohexose
c. apolyhydroxy enone
d. called an aldopentose

30. Compounds that have atoms other than carbon in their ring structures are
called

a. carbocycles

b. paracycles

c. macrocycles

d. heterocycles



Rea ding Comprehension

Questions 1-9arebasedonthefollowingpass age:
On a bad day, have you ever been irritable? Have you ever used a harsh
tone or even been verbally disrespectful to your parents or teachers?
Everyone has a short temper from time to time, but current statistics indicate
that between 16% and 20% of a school’s population suffer from a
psychological condition known as Oppositional Defiance Disorder, or ODD.
ODD symptoms include difficulty complying with adult requests,
excessive arguments with adults, temper tantrums, difficulty accepting
responsibility for actions, low frustration tolerance, and behaviors intended
to annoy or upset adults. Parents of children with ODD can often feel as
though their whole relationship is based on conflict after conflict.
Unfortunately, ODD can be caused by a number of factors. Some
students affected by ODD suffer abuse, neglect, and severe or unpredictab
le discipline at home. Others have parents with mood disorders or
have
experienced family violence. Various types of therapy are helpful in treatin
g ODD, and some drugs can treat particular symptoms. However, no
single cure exists.
The best advice from professionals is directed toward parents.
Therapists encourage parents to avoid situations that usually end in power
struggles, to try not to feed into oppositional behavior by reacting
emotionally, to praise positive behaviors, and to discourage negative
behaviors with timeouts instead of harsh discipline.
1. Which of the following statements can be inferred from paragraph 4?
a.  Parents of children with ODD are bad parents.
b. ODDis not areal psychological disorder.
c.  Medication can worsen ODD.
d. Reacting emotionally to defiant behavior might worsen the behavior.

2. Which of the following best describes the main idea of this passage?
a. ODD has no cause.
b. ODD is acomplex condition.
c. Parents with ODD should seek support.
d. Parents are the cause of ODD.



3. As used in this passage, the word oppositional most nearly means:
a. Uncooperative
b. Violent
c. Passive aggressive
d. Altruistic

4. Which of the following can be inferred from paragraph one?
a.  Most children who speak harshly to their parents have ODD.
b. Most people exhibit symptoms of ODD occasionally.
c. Between 16% and 20% of the school population has been abused.
d. Ashort temperis a symptom of obsessive compulsive disorder.

5. As used in this passage, the phrase feed into most nearly means:
a. Discourage
b. Ignore
c. Encourage
d. Abuse

6. As used in this passage, the phrase low frustration tolerance most nearly means:
a. Patience

b. LowIQ
c.  Difficulty dealing with frustration
d. The ability to cope with frustration

7. The author’s purpose in writing this passage is to:
a.  Express frustration about ODD.

b. Prove that parents are the cause of ODD.
c. Inform the reader about this complex condition.
d. Persuade the reader to keep students with ODD out of public school.

8. According to the passage, which of the following is a cause of ODD?
a.  Excessive television viewing.

b. Poor diet.
c.  Severe or unpredictable punishment.
d. LowIOQ.

9. Based on the passage, which of the following statements seems most true?
a.  Avariety of parenting techniques can be used to help children with ODD.

b.  Children with ODD must be physically aggressive to be diagnosed.



c. Parents of children with ODD often engage in risk-taking activities.
d.  Harsh disciplinary measures must be used to control children with ODD.

Questions 10-17 are based on t he f ol [ owi ng passage:
Plastics have long been considered one of the great conveniences of the
modern era, but evidence is mounting to indicate that these conveniences
have come at an incredible cost. The chief benefit of plastics is their
durability, but this benefit turns out to be the same reason plastic has become
a significant problem: It takes between two and four hundred years to
decompose. All of this plastic has accumulated into a catastrophic mess and
has also caused disease in humans.

Between Hawaii and Japan, a giant mass of plastic twice the size of Texas

slowly swirls with the currents of the Pacific Ocean. This area has come to
be known as the Great Pacific Garbage Patch, and its effects on the ecology

of the ocean are unimaginable. According to United Nations researchers, a
hundred thousand sea mammals and a million seabirds die each year. They
are found with cigarette lighters, syringes, and other plastics that they mistake
for food in their stomachs.

Evidence also indicates that the plastic we store our food in poses health
risks. For instance, phthalates (pronounced “THEY-lates”) have been shown

to have detrimental effects on the reproductive system, yet they are found in
many plastic products—including baby bottles and water bottles. They have

also been linked to various forms of cancer. Additionally, a chemical called
bisphenol A that is found in many plastics can mimic the effects of the
hormone estrogen, which can also affect the reproductive system.

In short, plastics may turn out to be a lot less convenient than they seem!

10. Which of the following best describes the author’s purpose in writing this
passage?

a. Topersuade readers to accept the author’s point of view.

b. Toexplain the benefits of plastic.

c. Toexplain the risks of plastic bottles.

d. Toinform the reader of the effects of phthalates in plastics.

11. As used in this passage, the word “chief” most nearly means:
a. Main
b. Least likely
c. Benefit
d. Leader of a Native American tribe



12. Which of the following statements can be inferred from paragraph two?
a.  The Great Pacific Garbage Patch is not a significant threat to humans.
b. No one has determined why sea mammals and seabirds are dying at an
alarming rate.
C. The Great Pacific Garbage Patch is too large to be cleaned up by one
country.
d.  Ocean currents carry the plastic to the middle of the ocean.

13. Which of the following statements best summarizes the main idea of this
passage?

a.  The benefits of plastics outweigh their risks.

b. Plastics pose a significant threat to humans and other living creatures.

c. Phthalates should not be used in baby bottles.

d. Plastics decompose very slowly.

14. As used in this passage, the word “mimic” most nearly means:

a. Reduce

b. Cancerous
c. Intensify
d. Resemble

15. What particular risk does the author say the Great Pacific Garbage Patch
poses to marine animals?

a. It affects yearly temperature averages.

b. Animals accidentally ingest the plastics and die.

c. Theanimals’ habitat is poisoned by phthalates.

d. Seabirds cannot get to the fish below the garbage.

16. Why does this passage not discuss more of plastics’ benefits?
a.  Plastics have no benefits.
b. The passage emphasizes the dangers over the benefits in order to prove
that plastics are harmful.
C. The passage devotes a significant amount of attention to the benefits of
plastics.
d. Di scussing the benefits would contradict the author’s point that plast
are a necessary evil.

17. According to the passage, the word “durability” most nearly means:



a. Decomposition
b. Permanence

c. Coloration

d. Poisonous

Questions 18-24are basedonthe follow paragraph:
Living things such as animals and plants consist of immense clusters of atoms
organized into compartments called cells. A man consists of nearly ten
octillion (ten followed by 27 zeros) atoms. This huge collection of atoms is
capable of consciousness, joy and suffering, the ability to distinguish
between good and evil, and many other complex emotional behaviors. The
organism itself is characterized by an almost limitless variety of traits. Most
remarkably, all living things are formed in a manner that allows them to
survive and to reproduce in some existing environment.

There are two schools of thought that seek to explain this remarkable
habituation of organisms and their environments. Transcendentalists invoke
preternatural forces, to which they assign responsibility for the design of
complex organisms that are uniquely adapted to equally complex
environments. Mechanists, in contrast, submit that life can be understood
without recourse to such forces. They hold that complex biological
structures are simply highly evolved chemical or physical phenomena. The
foremost proponent of the mechanist viewpoint was Darwin, who painted a
picture of the evolution of modern organisms through gradual changes
between ancestors and offspring, changes that took place over billions of
years of evolutionary history.

Darwin posited natural selection as the driving mechanism for these
changes. Natural selection is the differential reproduction of organis ms
are more or less adapted to the environments they inhabit. It is strictly a
biological phenomenon, since it depends upon reproduction. It requires a
mechanism for the generation of diversity, which is provided by the
molecular process of mutation. In addition, it requires that selected traits be
heritable. In the years since it was first described, natural selection has been
successful in explaining an enormous catalog of biological observations and
has become one of the fundamental pillars of modern biology.

Although Darwin is its best-known proponent, the mechanist school
of thought has its roots in the earlier work of the seventeenth century scholar
René Descartes, the same man w ho gave us the Cartesian coordinate system
used in mathematics. The Cartesian approach to biology was a strictly
reductionist one that sought to describe life completely in terms of the



chemical and physical processes that make up living organisms.
Ultimately, this approach would reduce all of biology to the status of
a specialized branch of chemistry. And it must be said, there have
been some outstanding successes based upon this approach. The
elucidation of the role of nucleic
acids in the transmission of hereditary traits is a prime example.
Many molecular biologists have come to believe that once the study
of biological chemistry has progressed sufficiently, even the most
complex biological phenomena will be able to be predicted based
upon simple physicochemical interactions. But while the importance
of molecular biology is beyond argument today, there are those who
doubt that all of
biology can be deduced from simple laws of chemistry and physics. Such
doubts need not have recourse to transcendental explanations, but
point instead to the increasing complexity of biological organization.
The biosphere is organized into a hierarchy of levels: molecular,
cellular,
organismic, populational, ecosystemic. Each of these levels is characteriz
ed by laws and principles of its own. Thus, the psychological axioms
that govern the interactions of living things at the levels of organisms
and
populations are simply not relevant to the laws of chemistry, which describ
e the molecular and cellular levels. In this view, while simple
chemical principles may underlie all of biology, they are insufficient
to explain the interacti ons that take place at higher levels. In a
sense, the law s that govern biology have evolved, as well as the
organisms and systems that they des cri be.

18. The organism referred to is
1. Man

Any huge collection of atoms

Any living collection of atoms

Things capable of distinguishing between good and evil
Living things made of ten octillion atoms

b wn

19. Which pairing best represents the two schools of thought described in the
second paragraph of the text?

a. Large and small

b. Moraland amoral

c. Complexand simple

d. Theoretical and practical

e.  Supernatural and chemical



20. The best synonym for the word “posit” used in the passage is
a. Position
b. Postulate
c. Assume
d. Claim
e. Reject

21. The purpose of the third paragraph is to
a. Provethatevolutionis correct
b. Describe a process that is necessary for the theory of evolution to be
correct
c. Discuss biology and reproduction
d. Repeat some things that Darwin said
e. Refute claims made by transcendentalists

22. According to the text, René Descartes was
a.  The first mechanist
b. The foremost mechanist
c A chemist
d. Areductionist
e A teacher

23. Astrict reductionist would believe that

Psychological axioms can be explained by chemistry and physics

b. Ecosystems are characterized by laws and principles of their own

c.  Transcendental explanations are required to understand psychology
d.  Living organisms are made up of physical processes

e.  Darwin and Descartes worked together

o

24. The overall purpose of the passage is best described as

A defense of Darwin’s theory

Drawing a contrast between Darwin and Descartes

A description of the role of mathematics in biology
Showing the context of evolutionary theory in biology
Showing the limits of natural selection

®o0 oW

Quest ions 25 - 28 are based on t he fol [ owi ng passage:



Foodborne illnesses are contracted by eating food or drinking
beverages contaminated with bacteria, parasites, or viruses. Harmful
chemicals can also cause foodborne illnesses if they have
contaminated food during harvesting or processing. Foodborne
illnesses can cause symptoms ranging from upset stomach to
diarrhea, fever, vomiting, abdominal cramps, and dehydration. Most
foodborne infections are undiagnosed and unreported, though the
Centers for Disease Control and Prevention estimates that every
year about 76 million people in the United States become ill from pathoge
ns in food. About 5,000 of these people die.

Harmful bacteria are the most common cause of foodborne illness.
Some bacteria may be present at the point of purchase. Raw foods
are the most
common source of foodborne illnesses because they are not sterile; exam
ples include raw meat and poultry contaminated during slaughter.
Seafood may become contaminated during harvest or processing. One
in 10,000 eggs may be contaminated w ith Salmonella inside the
shell. Produce, such as spinach, lettuce, tomatoes, sprouts, and
melons, can become contaminated with
Salmonella, Shigella, or Escherichia coli (E. coli). Contamination can occur
during growing, harvesting, processing, storing, shipping, or final
preparation. Sources of produce contamination vary, as these foods
are grown in soil and can become contaminated during growth,
processing, or distribution. Contamination may also occur during food
preparation in a restaurant or a home ki tchen. The most common
form of contami nati on from
handled foods is the calicivirus, also called the Norwalk-like virus.

When food is cooked and left out for more than two hours at room
temperature, bacteria can multiply quickly. Most bacteria don’t
produce an odor or change in color or texture, so they can be
impossible to detect. Freezing food slows or stops bacteria’s growth,
but does not destroy the bacteria. The microbes can become
reactivated when the food IS thawed.
Refrigeration also can slow the growth of some bacteria. Thorough cooking
is required to destroy the bacteria.

25. What is the subject of the passage?

a. foodborne illnesses

b. the dangers of uncooked food
o bacteria

d. proper food preparation



26. Which statement is not a detail from the passage?
a. Every year, more than 70 million Americans contract some form of

foodborne illness.

b. Once food is cooked, it cannot cause illness.

c.  Refrigeration can slow the growth of some bacteria.

d. The most common form of contamination in handled foods is calicivirus.

27. What is the meaning of the word pathogens as it is used in the first paragraph?
a. diseases
b. vaccines
c. disease-causing substances
d. foods

28. What is the meaning of the word sterile as it is used in the second paragraph?
a. free of bacteria

b. heal thy
c. delicious
d. impotent

Questions 29-32arebasedonthefollowingpas s age:
There are a number of health problems related to bleeding in the
esophagus and stomach. Stomach acid can cause inflammation and bleeding
at the lower end of the esophagus. This condition, usually associated with the
symptom of heartburn, is called esophagitis, or inflammation of the
esophagus. Sometimes a muscle betw een the esophagus and stomach fails to
close properly and allows the return of food and stomach juices into the
esophagus, which can lead to esophagitis. In another unrelated condition,
enlarged veins (varices) at the lower end of the esophagus rupture and bleed
massively. Cirrhosis of the liver is the most common cause of esophageal
varices. Esophageal bleeding can be caused by a tear in the lining of the
esophagus (Mallory-Weiss syndrome). Mallory-Weiss syndrome usually
results from vomiting, but may also be caused by increased pressure in the
abdomen from coughing, hiatal hernia, or childbirth. Esophageal cancer can
cause bleeding.

The stomach is a frequent site of bleeding. Infections with Helicobacter

pylori (H. pylori), alcohol, aspirin, aspirin-containing medicines, and
various other medicines (such as nonsteroidal anti-inflammatory drugs
[NSAIDs]—particularly those used for arthritis) can cause stomach ulcers or
inflammation (gastritis). The stomach is often the site of ulcer disease. Acute
or chronic ulcers may enlarge and erode through a blood vessel, causing
bleeding. Also, patients suffering from burns, shock, head injuries, cancer, or



those who have undergone extensive surgery may develop stress
ulcers. Bleeding can also occur from benign tumors or cancer of the
stomach, although these disorders usually do not cause massive bleeding.

29. What is the main idea of the passage?
a. The digestive system is complex.
b. Ofall the digestive organs, the stomach is the most prone to bleeding.
c. Boththe esophagus and the stomach are subject to bleeding problems.
d. Esophagitis afflicts the young and old alike.

30. Which statement is not a detail from the passage?
a.  Alcohol can cause stomach bleeding.
b. Ulcer disease rarely occurs in the stomach.
c.  Benign tumors rarely result in massive bleeding.
d.  Childbirth is one cause of Mallory-Weiss syndrome.

31. What is the meaning of the word rupture as it is used in the first paragraph?

a. tear
b. collapse
c. implode
d. detach
32. What is the meaning of the word erode as it is used in the second paragraph?
a. avoid
b. divorce
c. contain
d. wear away

Questions 33-36arebasedonthefollowingpass age:
We met Kathy Blake while she was taking a stroll in the park.. . . by herself.
What’s so striking about this is that Kathy is completely blind, and she has
been for more than 30 years.
The diagnosis from her doctor was retinitis pigmentosa, or RP. It’s an
incurable genetic disease that leads to progressive visual loss.
Photoreceptive cells in the retina slowly start to die, leaving the patient
visually impaired.
“Life was great the year before I was diagnosed,” Kathy said. “I had just
started a new job; I just bought my first new car. I had just started dating my



now-husband. Life was good. The doctor had told me that there
was some

good news and some bad news. ‘The bad news is you are going to lose yo
ur

vision; the good news is we don’t think you are going to go totally blind.’
Unfortunately, I did lose all my vision within about 15 years.” Two years
ago, Kathy got a glimmer of hope. She heard about an artificial
retina being developed in Los Angeles. It was experimental, but Kathy wa
s the perfect candidate.

Dr. Mark Humayun is a retinal surgeon and biomedical engineer. “A good
candidate for the artificial retina device is a person who is blind because
of retinal blindness,” he said. “They’ve lost the rods and cones, the
light-

sensing cells of the eye, but the rest of the circuitry is relatively intact. In
the

simplest rendition, this device basically takes a blind person and hooks t
hem up to a camera.”

It may sound like the stuff of science fiction . .. and just a few years ago i
t was. A camera is built into a pair of glasses, sending radio signals
to a tiny

chip in the back of the retina. The chip, small enough to fit on a fingertip, i
s implanted surgically and stimulates the nerves that lead to the
vision center

of the brain. Kathy is one of twenty patients who have undergone surgery
and use the device. It has been about two years since the surgery,
and Kathy still comes in for weekly testing at the University of
Southern California’s medical campus.

She scans back and forth with specially made, camera-

equipped glasses until she senses objects on a screen and then
touches the objects. The low-

resolution image from the camera is still enough to make out the black st
ripes

on the screen. Impulses are sent from the camera to the 60 receptors tha
t are on the chip in her retina. So, what is Kathy seeing?

“I see flashes of light that indicate a contrast from light to dark—

very similar

to a camera flash, probably not quite as bright because it’s not hurting m
y eye at all,” she replied.

Humayun underscored what a breakthrough this is and how a patient ad|
usts. “If you’ve been blind for 30 or 50 years, (and) all of a sudden
you get this device, there is a period of learning,” he said. “Your
brain needs to learn. And it’s literally like seeing a baby crawl—to a
child walk—to an adult run.”

While hardly perfect, the device works best in bright light or where there i
salot of contrast. Kathy takes the device home. The software that
runs the device can be upgraded. So, as the software is upgraded,
her vision

improves. Recently, she was outside with her husband on a moonlit night
and saw something she hadn’t seen for a long time.



“I scanned up in the sky (and) I got a big flash, right where the
moon was,

and pointed it out. I can’t even remember how many years ago it’s been th
at I would have ever been able to do that.”

This technology has a bright future. The current chip has a resolution of 60
pixels. Humayun says that number could be increased to more than a thou
sand in the next version. “I think it will be extremely exciting if
they can recognize their loved ones’ faces and be able to see
what their wife or husband or their grandchildren

look like, which they haven’t seen,” said Humayun.

Kathy dreams of a day when blindness like hers will be a distant memory.
“My eye disease is hereditary,” she said. “My three daughters
happen to be fine, but I want to know that if my grandchildren ever
have a problem, they will have something to give them some vision.”

33. What is the primary subject of the passage?
a. anew artificial retina
b. Kathy Blake
c. hereditarydisease
d.  Dr. Mark Humayun

34. What is the meaning of the word progressive as it is used in the second
paragraph?

a. selective

b. gradually increasing

c. diminishing

d. disabling

35. Which statement is not a detail from the passage?
a. Theuse of an artificial retina requires a special pair of glasses.
b. Retinal blindness is the inability to perceive light.
C.  Retinitis pigmentosa is curable.
d.  The artificial retina performs best in bright light.

36. What is the author’s intention in writing the essay?
a. topersuade
b. toentertain
c. toanalyze
d. toinform



Questions 37-40arebasedonthefollowingpas s age:
The federal government regulates dietary supplements through the
United States Food and Drug Administration (FDA). The regulations
for dietary supplements are not the same as those for prescription or
over-the-counter
drugs. In general, the regulations for dietary supplements are less strict.
To begin with, a manufacturer does not have to prove the safety and
effectiveness of a dietary supplement before it is marketed. A manufacture
ris permitted to say that a dietary supplement addresses a nutrient
deficiency,
supports health, or is linked to a particular body function (such as immunit
y), if there is research to support the claim. Such a claim must be
followed by the words “This statement has not been evaluated by
the Food and Drug Administration. This product is not intended to
diagnose, treat, cure, or prevent any disease.” Also, manufacturers are
expected to follow certain good manufacturing practices (GMPs) to
ensure that dietary supplements are processed consistently and meet
quality standards. Requirements for GMPs went into effect in 2008
for large manufacturers and are being phased in for small
manufacturers through 2010. Once a dietary supplement is on the
market, the FDA monitors safety and
product information, such as label claims and package inserts. If it finds a
product to be unsafe, it can take action against the manufacturer
and/or
distributor and may issue a warning or require that the product be remove
d from the marketplace. The Federal Trade Commission (FTC) is
responsi bl e
for regulating product advertising; it requires that all information be truthfu
| and not misleading. The federal government has taken legal action
against a number of dietary
supplement promoters or Web sites that promote or sell dietary suppleme
nts
because they have made false or deceptive statements about their product
s or because marketed products have proven to be unsafe.

37.What is the main idea of the passage?
a.  Manufacturers of dietary supplements have to follow good manufacturing
practices.
b. The FDA has a special program for regulating dietary supplements.
c. The federal government prosecutes those who mislead the general public.
d. The FDA s part of the federal government.

38. Which statement is not a detail from the passage?
a.  Promoters of dietary supplements can make any claims that are supported



by research.
b. GMP requirements for large manufacturers went into effect in 2008.

c.  Product advertising is regulated by the FTC.
d. The FDA does not monitor products after they enter the market.

39. What is the meaning of the phrase phased in as it is used in the third

paragraph?
a.  stunned into silence
b. confused
c. implemented in stages
d. legalized

40. What is the meaning of the word deceptive as it is used in the fifth paragraph?

a. misleading
b. malicious
c. illegal

d. irritating



Physics
1. The masses of four different objects taken with different scales were 23.04 g,

7.12 g, 0.0088 g and 5.423 g. What is the total mass of all four objects to the
proper number of significant digits?

a. 35.59180
b. 35.5918
c. 35.60

d. 35.59

2. Consider the two vectors below:

—' .
Vector A:

N~

Vector B:

Which vector best represents the vector obtained by subtracting A from
B ( B-4)?

!



b. d.

/\

3. You throw a baseball straight up near the surface of Earth and it
falls back to

the ground. Which statement is true about the acceleration of the
baseball at the
top of its path? [Ignore air resistance]

a.  The acceleration is zero.

b. The acceleration changes sign.

C. The acceleration is -9.8 m/s2.

d. The acceleration continues to increase.

4. Consider the following statements about Newton’s law:

I. A newton is a fundamental unit.

I1. Mass and acceleration are inversely related when the force is constant.
III. Newton’s first law can be derived from Newton’s second law.

IV. Newton’s second law can be derived from the universal law of gravity.
Which of the following statements are true?

a. I II,andIII.

b. IIandIIIonly.

c. IIIonly.

d. L IL III, and IV are not true.

5. Inan amusement park ride, you stand on the floor of a cylindrical ring with your
back touching the wall. The ring begins to rotate, slowly at first, but then faster
and faster. When the ring is rotating fast enough, the floor is removed. You do not
slide down but remained pressed against the wall of the ring. Which is the best
explanation for why you don’t fall down?



a.  The centripetal force pushes you towards the wall.
b. The centripetal force changes the direction of your motion.

c. Theforce of friction between the wall and your body is greater than your
w e i ght.

d. The rotating ring creates a weightless environment.

6. A 10-kg plastic block is at rest on a flat wooden surface. The coefficient of
static friction between wood and plastic is 0.6 and the coefficient of kinetic
friction is 0.5. How much horizontal force is needed to start the plastic box
moving?

a. 5N

b. 49N
c. 59N
d. 98N

7. The pulley in the device below has no mass and is frictionless. The larger mass
is 30 kg and the smaller mass is 20 kg. What is the acceleration of the masses?

a. 0.5ni/s



b.2 2m/s
c.2 9.8m/s
d.2 98m/s

8. Two unequal masses are balanced on a fulcrum using a massless bar, as shown
below. If both masses are shifted towards the fulcrum so that their distances from
the fulcrum are one-half the original distance, what happens to the masses?

a.  The heavier mass will tilt downward.
b.  The masses will remain balanced.
c.  Cannot be determined from the information given.
d. The lighter mass will tiltdownward.
9. Impulse is measured as the change in an object’s momentum. Which statement is

correct about the impulse on a ball rolling dow n a hill? Ignore air resistance and
friction.



a. Theimpulse is constant.

=

The impulse only exists for a short time.
c. Theunits of impulse are joules per second.
d. The object’s impulse increases.

10. A 75-kg ice skater moving eastward at 5 m/s collides with a 100-kg skater
moving northward at 4 m/s. Anticipating the collision, they hug each other and
produce an inelastic collision. What is their final speed?

a. Can’t be determined from the information given.

b. 3.1m/s
c. 41m/s
d. 21m/s

11. Which statement correctly states the work-energy theorem?

a.  The change in kinetic energy of an object is equal to the work done by the
obj ect.

b. The change in kinetic energy of an object is equal to the work done on an
obj ect.

c. Thechange in potential energy of an object is equal to the work done by
the object.

d. The change in potential energy of an object is equal to the work done on
an object.

12. A ball is released from a certain height along a frictionless track that does a

L oop- the- Ll oop. The loop-the-loop part of the track is a perfect circle of radius R.
At what height above the ground must the ball be released from in order to not fall

off the track when it gets to the top of the loop-the-loop?

1.R
2. 2R



2
3. 2
4. 3R

13. Which of the following statements about energy is true?

a.  Mechanical energy is always conserved in an isolated system.

b. Total energy is always conserved in an isolated system.

c. Energy is never created or destroyed.

d.  You can determine the me chanical energy of an object by using E = mc2

14. Which of the following statements best explains what is meant by the phase of
aw ave?

a.  The height of a wave in 21t radians.
b. The length of a wave in 2m radians.
c. The period of oscillation of a wave.
d. Anangleindicating the wave cycle’s instantaneous location.

15. Which of the following statements is true about the acceleration of a simple
pendulum?

a. The acceleration is constant.

b. The magnitude of the acceleration is at a maximum when the bob is at the
bottom of the path.

C. The magnitude of the acceleration is at a maximum when the bob is
changing directions.
d. None of the above.

16. Two waves, each of which has an amplitude of A, cross paths. At the point
where they cross, the peak of one wave meets the trough of another wave. What is



the resulting amplitude at the point where the waves cross?

a. 0
b. A
c. 2A
d -A

17. Two tuning forks have a frequency of 500 Hz and 504 Hz and the same
amplitude. How much time is there between beats?

a. 4seconds
b. 15 seconds
c. 0.25seconds

d. 2seconds

18. Substance A has a density of 5.0 kg/m3 and substance B has a density of 4.0
kg/ m3. What is the ratio of the volume A to volume B when the masses of the two
substances are equal?

a. 1.25
b. 0.80
c. 112
d. 0.89

19. The center of a circular aquarium window with a radius 1 meter is 14

meter s
below the surface. What is the force of the water at this depth pushing on this
window? The density of water is 1000 kg/m3.

a.5 1.37 " 10 newtons

b.5 1.08° 10 newtons



c.5 4.3 10 newtons
d. 0newtons
20. The air passing over an airplane’s wind is considered an irrotational fluid

flow. Which of the following statements correctly describes the concept of
irrotational fluid flow?

a.  The fluid flows in a straight line.

b. All particles have the same velocity as they pass a particular point.

c. Atiny paddle wheel placed in the fluid will rotate.

d. The fluid does not have any rotating points, whirlpools or eddies.
21. Which statement best explains why water expands when it freezes?

a.  The coefficient of thermal expansion is negative.

b. The average distance between the water molecules increases.

c. Thedensity of water is greater at higher temperatures.

d. Theinternal energy of the water decreases.

22. Which of the following statements best describes the electric field shown
bel ow.



a. Thefield is decreasing down.

b. The field is decreasing to the right.
c. Thefield is increasing to the right.
d. Thefield is uniform.

23. An electric field is pointing from south to north. If a dipole is placed in the
field, how will the dipole’s orientation change?

a. The positive charge will be on the northern side and the negative char ge
will be on the southern side.
b. The positive charge will be on the southern side and the negative char ge

will be on the northern side.
c.  The positive charge will be on the eastern side and the negative charge

will be on the western side.
d.  There will be no change in the orientation.

24. A magnetic field is directed into this page and an electron is moving from left
to right as indicated in the diagram below.

X X X X X X

:XXXXXX

X X X X X X
X X X X X X

In which direction will the electron move when it enters the magnetic field?
a. It will curve upward.
b. It will curve downward.
c. It will curve in the direction of the magnetic field.
d. It will curve in the direction opposite the magnetic field.

25. In the 19th century, James Clerk Maxwell calculated the speed of light in a



vacuum from the proportionality constants used in electrostatics and magnetis
m. Which of the following relationships correctly identifies how light
moves in avacuum?

1. High frequencies of light travel faster than low frequencies.

2. Low frequencies of light travel faster than high frequencies.
3. All frequencies of light travel at the same speed in a vacuum.
4. Light moves at infinite speed through a vacuum.

26. The diagram below shows two batteries connected in series to a resistor.
What is the direction of current flow?

a. clockwise

b. counterclockwise

c. neither clockwise nor counterclockwise

d. Can’t be determined from the information given.

27. A circuit consists of a battery and a resistor. An ammeter is used to measure
the current in the circuit and is connected in series to the circuit. Which of the
following is true?



a.  The current flowing in the resistor increases.

b. The current flowing in the resistor decreases.

c. The voltage dropacross the resistorincreases.
d.  The current flowing in the resistor remains the same.

28. A capacitor is connected in series to a battery and a resistor. The battery is
disconnected after the capacitor is charged and replaced by a battery with a
greater electromotive force, causing the capacitor to gain additional charge. After

the capacitor has fully charged again, which of the following statements is true
about the capacitance of the circuit?

a. It hasincreased.

b. It has decreased.

c. Ithasremained the same.
d. It has become zero.

29. A homemade generator rotates at a constant frequency and produces an
alternating current with a maximum voltage of 40 volts. It is connected to a
resistor of 20 ohms. What is the average current that flows through the resistor?

a. 0Oamperes.

b. 1.4 amperes
c. 2.0amperes
d. 2.8 amperes

30. Aray of light travelling in a vacuum (n = 1) is incident upon a glass plate (n =
1.3). It hits with an angle of incidence of 45°. If the angle of incidence increases to
50°, what is the new angle of refraction?

a. Itis4dh°

b. TItis 50°



c. Itisbelow 45°
d. Itisabove 50°

31. An object is placed a certain distance away from a convex spherical mirror.
Which of the following statements is true?

a. Noimage is formed.

b. The image will be larger or smaller, depending on the object’s distance
from the mirror.

c. Theimage will be smaller and right side up.

d. The image will be smaller and either right side up or upside down,
depending on the object’s distance from the mirror.

32. An object with a net charge is brought into the vicinity of an object with a net
charge of zero coulombs. Which statement describes the electrostatic force
betw een the tw o0 obj ects ?

a. Itis arepulsive force.

b. It is an attractive force.

c. There is no force.

d. Itis a perpendicular force.

33. Which of the following is the correct definition of a conductor?
a. A metal wire in an electrical circuit.

b. A material that contains moveable electric charges.
c. A material that is not a semiconductor or insulator.
d. Any device that allows electricity to flow.

34. A plastic comb is used to comb someone’s dry hair and acquires a large
positive charge. The comb is brought close to a small bit of uncharged paper lying
on a table. Against the force of gravity, the bit of paper jumps up and sticks to the
comb. What is likely to happen next?
a. The paper will stick to the comb indefinitely.
b. Air will eventually cause the comb to lose its charge and the paper will
fall from the comb under the force of gravity.
c. The paper will acquire a positive charge and be repelled by the comb.
d. The paper will acquir e a negative char ge and be r epel | ed by the comb.



35. When light from a single source strikes two slits, alternating bright
and dark

lines appear on a screen on the far side. What is the best explanation
for this
phenomenon?

a. Doppler shift

b. Diffraction and interference
c. Chromatic aberration

d. Total internal reflection

36. Which of the following phenomena implies that light consists of specific
quanta?

a. ultraviolet catastrophe

b. threshold frequency

c. emission of light

d. stability of atoms

37. Which of the following statements about the image created by a magnifying
glass is true?

a. The image is always upside down.

b. The image is always right side up.

c. The image may be right side up or upside down, depending on the location

of the object.

d. The image may be right side up or upside down, depending on the

thickness of the lens.

38. Suppose your actual weight is 150 pounds and you weigh yourself with an
analog scale and get a reading of 152.1 pounds. You repeat the measurement twice
more and get 152.1 pounds each time. Which of the following statements is true?

a. There is no random error.

b. There is no systematic error.

c. The systematic error is 2.1 pounds.

d. The random error is 2.1 pounds.

39. Which of the following statements is not a principle used in constructing ray
diagrams to show the creation of images using a thin convex lens?
a. A ray parallel to the optical axis is refracted so that it goes through the
focal point of the lens.
b. A ray that goes through the focal point of a lens and strikes the lens is
refracted parallel to the optical axis.



c. A ray that goes through the center of a lens is not deflected.
d. Aray that strikes the surface of a lens follows Snell’s law for refraction.

40. Which of the following devices changes chemical energy into electrical
energy?

a. battery

b.closedelectriccircuit

C. generator

d. transformer



Q u a ntita tive Rea s o ning

1. What is the product of .34 x .06?
a.0.0204
b.0.204
c.2.04
d.20.4

2. If 8 people can eat 6 bags of chips, how many people will it take to eat 15 bags
of chips?

a. 16

b.18

c. 20

d.22

3. Express 8% as a fraction.
a. 4/
100
b.4/ 25
c.2/ 25

d.2/50
4. Which algebraic expression best represents the following statement: the number
of books Brian read over the summer (B) is 2 less than 3 times the number of
books his brother Adam read over the summer (A)?

a.B=3A-2

b.B=3A+2

c.A=3B-2

d.A=3B+2

5. Stefan’s scores on his English essays were 75, 65, 80, 95, and 65. What is the
average of his test scores?

a. 65

b. 66

c.71

d. 76

6. Multiply 3 1/4 x 8/18.



a.31/9
b.14/9
c.1/3

d.1/13

7. Ma’Tia drove 400 miles in 6 hours. She has an additional 180 miles to drive. If
she drives at the same rate of speed, how long will it take her rounded to the
nearest hour?

a. 1 hour

b. 2 hours

c. 3 hours

d. 4 hours

8. Mary’s karate class has 7 students with white belts and 21 students with green
belts. What is the ratio of students with white belts to all the students in the class?
a.7to021
b.4to1
c.1to3
d.1to4

9. What is the solution for the equation x/3 +4 =7
a. 21
b.15
c.12
d. 9

10. A small t-shirt store sells two different kinds of shirts: short sleeve
cost
$15.00 and long sleeve cost $18.00. If the store sold 21 shirts last night and m
ade %3 91shmivstesve aihebth long efeshirt did the store sell?
e
b. 8 short sleeve and 11 long slee
ve
c. 7 short sleeve and 10 long sleev
Lex’sdfavorite cookie store sells the following cookies:
Sugatt. $2%06rt sleeve and 9 long sleeve
Macaroons: $1.50
Chocolate chip: $2.50
Peanut butter: $2.00



11. If Lex buys 3 cookies, what is the least amount he could have spent?
a. $4.00
b. $4.50
c. $5.00
d. $5.50

12. Lex’s mom buys 3 of each kind of cookie for a picnic. If the store gives a 10%
discount for purchase of a dozen cookies, how much did she spend?

a. $21.60

b. $22.60

c. $23.00

d. $24.00

13. How much do you save on a purchase of $47.00 if you shop in a store on a day
in which the promotion is that the store will pay the sales tax (and sales tax is
8%)?

a. $0.37

b. $2.76

c. $3.76

d. $4.76

14. A pizza dough recipe calls for 2 cups of flour and 1 1/2 teaspoons of salt.
How much salt would you need if you wanted to triple the recipe?

a. 1 tablespoon

b. 3 teaspoons

c.41/ 2 teas poons

d. 6 teaspoons

15. What does 4x - 1/2y equalifx=9andy =6
a. 36
b. 33
c.30
d. 26

16. What is the product of the numbers 0.007 and 7.5?
a. 0.00525
b.0.0525
c.0.525



d.5.25

17. If Sherry won a sweepstakes that gave her $1000 a day for every non-weekend
day, approximately how much money would she be given in one year?

a. $365,000

b. $260,000

c. $52,000

d. $24,000

18. The five events hosted last year by the event company, “We Plan
It,” drew crowds of 175, 320, 417, 533, and 210 people. What is their
average attendance for those events?

a.231

b. 271

c.331

d.371

19. If my local grocery store last year had a total income of $7,056,238 and
expenses of $3,998,100, how much profit did it make (profit is income minus
expenses)?

a. $3,058,138

b. $3,158,138

c. $2,738,188

d. $4,158,188

20. Which of the following is true?
a. -(-(-4)) is greater than -3
b. -(-(-7)) is greater than -17 plus 10
c. -4 is greater than the absolute value of -4
d.-10is greater than -(-(-15))

21. What do you get if you subtract -4 — (-9)?
a.b
b.-5
c.-13
d.13

22. What is 60 divided by (-4)?
a.-15



b.15
c.-12
d.12

23.184,770 is the product of 12,318 and what other number
a.13
b.14
c.15
d. 16

24. Whatis 7-56/13?
a.23/13
b.21/13
c.19/13
d.17/13

25. Tyler is one year older than 3 times Clay’s age. The sum of their ages is 21.
How old is Tyler?

a. 6

b.16

c.5
d. 15
26. 24 is 60% of what number?
a. 40
b. 48

c. 60
d. 68

27.What is 0.09356 — 0.0037847?
a. 0.00089776
b.0.0089776
c.0.089776
d. 0.89776

28. If the 8 people in the room wearing jeans constitute 40% of the people in the
room, how many people are there total in the room?

a. 60

b. 40
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d. 1
29. Igyou travel at a rate of 65 mph, how many hours will it take you to travel 260

miles?

30. Jerome wants to enlarge his favorite painting by 20% (length and width). If
it
is cuare6flQ 2icheches by 30 inches, what will the area of the enlarged painting
be? s

b. 864 inche

S

c. 726 inche
31. How many inches are in 4 1/3 yards?

d. 986 inche

B. 106

c.126

d. 156

32. What is the product of (-4)(-2)(-6)?
a.-24
b. 24
c.-48
d. 48

33. How many cubic inches are in a box 10” wide, 3” deep and 14” long?
a. 420

b. 4200
c. 210
d. 2100

34. What is the perimeter of a park that is 300 yards long and 640 yards wide?
a. 1880
b. 192,000
€. 940



d. 19,200

35. Solve the equation: 23 + (4 + 1).
a.9
b.13
c.15
d.21

36. What is the product of the numbers 3.75 and 0.004
a.0.015
b.0.15
c.15
d. 15

37. If one yard equals three feet, how many feet are there in 7 2/3 yards?
a.2.5

b. 21
c.23
d. 25

38. Perform the following operation: 7 5/8 divided by 3 3/4.
a.21/30
b.27/ 30
c.31/30
d.37/30

39. If the average of 7 and x is equal to the average of 9, 4, and x, what is the
value of x?

DO OO T D
oo No Ol

40. If four friends had an average score of 92 on a test, what was Annie’s score if
Bill got an 86, Clive got a 98 and Demetrius got a 90?

a. 88

b. 90

c. 92



94

96



