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2.

1.

3.

6.

4.

5.

Organisms that obtain their energy from
light can be termed

A. 
B. 
C. 
D. 
E. 

autotrophic.
holotrophic.
chemotrophic.
heterotrophic.
heliotrophic.

Fermentation

A. 

B.

C.

D. 
E. 

producespyruvicacidasanend
product.
yieldslessenergypermoleof
glucose than aerobic respiration.
occursonlyinthepresenceof
oxygen.
preventsglycolysisfromoccurring.
convertsethanoltoglucose.

In respiration, oxygen

A. 

B.

C. 

combineswithlacticacidtoform
pyruvic acid.
actsasacofactorforglycolytic
enzymes.
yieldsenergyintheformofATPas
it is passed down the respiratory
chain.
actsasanacceptorforelectrons
(and protons), forming water.
combinesdirectlywithcarbon,
forming CO2.

D.E. 

An enzyme is added to an aqueous
solution of ATP, DNA, albumen, fat and
glycogen; the reaction mixture is
incubated for 10 minutes. If an analysis of
the mixture reveals the presence of all of
the above compounds plus glucose, it
can be concluded that the enzyme
hydrolyzed some of the

A. 
B. 
C. 
D. 
E. 

albumen.
fat.
glycogen.
ATP.
DNA.

What cellular organelles would you
expect to be absent from fungi?
A. 
B. 
C. 
D. 
E. 

Mitochondria
Lysosomes
Ribosomes
Golgibodies
Chloroplasts

Intracellular organelles that participate in
metabolic oxidations involving H2O2 are
called

A. 
B. 
C. 
D. 
E. 

centrioles.
endoplasmicgranules.
peroxisomes.
lysosomes.
macrobodies.

This examination is comprised of 100 items: Biology (1-
40), General Chemistry (41-70), and Organic Chemistry
(71-100)



7.

8.

9.

10.

11.

12.

13.

14.

The two daughter cells formed by
mitosis and cytokinesis have

A. 

B. 
halfthenumberofchromosomes
present in the parent cell.
halfthenumberofthe
chromosomes present in the parent
cell if this parent cell is found in the
testicular or ovarian tissue.
thesamenumberofchromosomes
present in the parent cell.
twicethenumberofchromosomes
present in the parent cell.
avariablenumberofchromosomes
so that an exact prediction cannot
be made.

C.

D.

E. 

Starch, cellulose and glycogen are all

A. 
B.C. 
D. 
E. 

proteins.
linkedinternallybyhydrogen
bonds.
watersoluble.
polymersofglucose.
nucleicacids.

Each of the following cell organelles have
a membranous structure EXCEPT one.
Which one is the EXCEPTION?

A. 
B. 
C. 
D. 
E. 

In anaerobic glycolysis in muscle cells,
one mole of glucose is oxidized to
A. 
B. 
C. 
D. 
E. 

Golgicomplex
Centrioles
Mitochondria
Lysosomes
Endoplasmicreticulum

sixmolesofcarbondioxide.
twomolesofaceticaid.
twomolesoflacticacid.
twomolesofacetylCoA.
twomolesofcarbondioxideandsix
moles of water.

The movement of water soluble
molecules through cell membranes, from
higher to lower concentrations, by
attachment to a carrier protein, describes

A. 
B. 
C. 
D. 
E. 

As far as their products are concerned,
all biosynthetic reactions in living cells
result in

diffusions.
osmosis.
pinocytosis.
activetransport.
facilitateddiffusion.

A. 

B.

C. 
D. 
E. 

amoreorderedstate,thereforea
decrease in entropy.
amoreorderedstate,thereforean
increase in entropy.
energyreleasedintheformofATP.
energymadeavailableformotion.
amoreorderedstatewithno
entropy change.

Which is the smallest organelle in the
cell?
A. 
B. 
C. 
D. 
E. 

Golgibody
Nucleus
Mitochondrion
Ribosome
Chloroplast

For a given diameter of an axon, one
factor which increases the velocity ofa
nerve impulse is

A. 
B. 
C. D. 
E. 

thelengthoftheaxon.
theploidyofthenucleus.
thedensityofmitochondriaalong
the axon.
maximalstimulationoftheneuron.
thepresenceofamyelinsheath.
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18.

17.

15.

16.

21.

22.

20.

19.Which chiefly stimulates action of the
respiratory center?

A. 
B. 
C. 
D. 
E. 

Carbondioxideintheblood
Relaxin
Lackofoxygenintheblood
Inflationofthealveolus
Vagusnerve

The term motor unit refers to

A.    an entire muscle. 
B.    a single muscle fiber. 
C.    all the muscle fibers innervated by    
one nerve fiber. 
D.   all the motor nerves in one muscle. 
E.   all the sliding filaments of actin and
myosin in one muscle fiber.

The human heart beat is initiated
within the 
A.   sinus venosus. 
B.   Hensen’s node. 
C.   conus arteriosus. 
D.   artio-ventricular node. 
E.   sino-atrial node. 

A. 

B.

C.

D. 
E. 

Bowman’scapsuleandHenle’s
loop.
theglomerulusandBowman’s
capsule.
theproximaltubuleandHenle’s
loop.
Henle’sloopandthevasarecta.
theperitubularnetworkandthe
convoluted tubules.

The addition of potassium iodide as a
nutritional supplement to common table
salt would most directly affect the function
of which of these glands?

A. 
B. 
C. 
D. 
E. 

Thyroid
Sweatglands
Adrenalcortex
Kidneys
Parathyroid

Each of the following is synthesized by
the anterior lobe of the pituitary gland of
vertebrates EXCEPT one. Which one is
the EXCEPTION?

A. 
B. 
C. 
D. 
E. 

Thyrotropichormone
Adrenocorticotropichormone
Follicle-stimulatinghormone
Growthhormone
Oxytocin

Clotting of human blood

A. 

B. 

C.

D. 

E. 

requiresthathemoglobinbe
present.
resultsfromfibrinjoiningglobulin.
isaresultofplateletsreleasing
fibrinogen.
dependsontheformationoffibrin
from fibrinogen.
isacceleratedwhenCa2+is
removed.

At some stage of development, all
chordates have

A. 

B. 

C. 

D

apharynx,avertebralcolumn,and
a notochord.
pharyngealpouches,anotochord,
and a dorsal tubular nerve cord.
pharyngealpouches,anotochord,
and a ventral nerve cord.
pharyngealpouches,vertebral
column, and a dorsal tubular nerve
cord.
apharynxandanectodermally
derived, solid nerve cord.

E. 
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In the nephron of the kidney,
filtration occurs between



24.

23.

25.

26.

27.

28.

29.

Organisms that have the characteristics
of radial symmetry, water vascular
system, a spiny skin, and are found
exclusively in a marine habitat would be
in which phylum?

A. 
B. 
C. 
D. 
E. 

Annelida
Chordata
Cnidaria
Porifera
Echinodermata

Of the following, which group of
invertebrates is apparently most closely
related to primitive vertebrates?

A. 
B. 
C. 
D. 
E. 

Under the five-kingdom classification,
members of the kingdom Monera are
generally separated from the members of
all the other kingdoms by having

Annelida
Mollusca
Cnidaria
Arthropoda
Echinodermata

A. 

B.

C.

D.

E. 

heterotrophicnutritionversus
autotrophic nutrition.
unicellularorganizationversus
multicellular organization.
microscopicsizeversus
macroscopic size.
prokaryoticcellsversuseukaryotic
cells.
parasite-hostrelationshipversus
predator-prey relationship.

A segment of DNA with the sequence
GGCATTAGG would be transcribed into a
messenger RNA segment with the
sequence

A. 
B. 
C. 
D. 
E. 

CCGUAAUCC.
AATGCCGTT.
CCGTAATCC.
AAUGCCGUU.
CCGTUUTGG.

Assuming no linkage, how many different
kinds of gametes can be produced by an
organism with the genotype AaBbcc?

A.
B.
C.
D.
E.

32
16
8
6
4

Which statement concerning alleles is
true for diploid organisms?

1. Atmostonlytwoallelesoccurata
given locus in an organisms
genome.
Allelesoccupyanidenticallocusin
homologous chromosomes.
Allelesofagivengeneusually
occur on non-homologous
chromosomes.
Asinglechromosomeusually
carries two alleles of each gene.
4
1and2
3
1,2and4
3and4

2.3. 

4. 

A.
B. 
C.
D. 
E. 

In watermelons, the unlinked genes for
green color (G) and for short length (S)
are dominant over alleles for striped color
(g) and long length (s). Predict the
phenotypes and their ratios for the cross
Ggss x ggSs.
A. 
B.C. 
D.

E. 

Allgreenshort
1:2:1greenshort:stripedlong:
striped short
Allstripedlong
1:1:1:1greenshort:stripedshort:
green long: striped long
1:1greenshort:stripedlong
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30.

31.

32.

34.

33.

35.

Sexual and asexual reproduction usually
differ in

A. 

B. 
C.D. 
E. 

theabilityofthenewoffspringto
reproduce.
therateatwhichmutationsoccur.
theamountofgenotypicvariation
between parent and offspring.
theviabilityofoffspring.
whetherornotnaturalselectioncan
occur.

In human beings, color blindness is
controlled by an X-linked recessive allele.
In a cross involving this X-linked trait, the
male parent has normal color vision, but
the female parent is a carrier. What are
the chances (in %) that a male offspring
will inherit color blindness?

A.
B.
C.
D.
E. 

10
25
50
75
100

Consider a pair of homologous human
chromosomes. In this pair one would
expect

A. 
B. 

themtobegeneticallyidentical.
onechromosometocarrydominant
alleles and the other recessive
alleles.
onechromosometohavebeen
inherited from the mother and the
other from the father.
thetwochromosomestosynapse
during mitotic prophase.
themtohavedifferentshapes.

C. 

D.E. 

Embryonic induction is a process
in which

A. 

B. C. D. E. 
embryonictissuesinfluence
adjacent tissues to differentiate.
anunfertilizedeggisinducedto
develop.
genesaretransferredfromone
developing tissue to another.
restingpotentialsareinducedin
neurons of embryos.
thematernalparentinduces
expression of recessive genes in
embryos.

Which statement is true of the
archenteron?
A. 

B. 
Thecavityofthearchenteronis
called the blastocoele.
Thecavityofthearchenteron
represents the beginning of the
primitive gut.
Thearchenteronisformedduring
blastula formation.
Thecavityofthearchenteron
represents the first cavity of the
developing heart.
Thearchenteronisformedbya
closing of the neural tube.

C.D. 

E. 

Of the germ layers comprising the early
human embryo, which one forms most of
the central nervous system?

A. 
B. 
C. 
D. 
E. 

Ectoderm
Mesoderm
Endoderm
Notochord
Dermis
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39.

38.

36.

37.
41.

40.

43.

42.

Of the following, the rate and type of
cleavage occurring after fertilization
would be most affected by the

A. 
B. 
C. 
D. 
E. 

amountanddistributionofyolk.
numberofchromosomes.
thicknessofthecellmembrane.
temperature.
thicknessofthezonapellucida.

The long-term natural process by which a
pond eventually becomes a terrestrial
community is referred to as

A. 
B. 
C. 
D. 
E. 

environmentaldisruption.
habitatdevelopment.
organicevolution.
ecologicalsuccession.
desertification.

The initial step in the speciation

process
often involves
A. 
B. C. 
D. E. 

A complex behavioral response to a
specific cue or releaser, which is
exhibited by all members of the species
as a stereotyped response to the same
stimulus, is known as a

inbreedingwithinthespecies.
geographicalseparationof
populations.
intraspecific-randommating.
theinheritanceofacquired
characteristics.
aHardy-Weinbergequilibrium.

A. 
B. 
C. 
D. 
E. 

conditionedresponse.
fixed-actionpattern.
reflex.
kinesis.
taxis.

Each of the following changes the
frequency of alleles in a
population EXCEPT one. Which
one is the EXCEPTION?

A. 
B. 
C. 
D. 
E. 

Mutation
Naturalselection
Immigration
Randominterbreeding
Geneticdrift

A 49-gram sample of sulfuric acid,
H2SO4 (98 g!mol-1) contains
A. 
B. 
C. 
D. 
E. 

1molofSatoms.
16.0gramsofO.
2.0gramsofH.
2molesofOatoms.
1moleofmolecules.

If 1 mole of N2 and 1 mole of H2 are
mixed and allowed to react according to
theequationN2+3H2 
is the maximum number of moles of NH3
that could be produced?

2NH3.What

A. 
B. 
C. 
D. 
E. 

2/3
3/2
2/1
1/2
1/1

A flask weighs 95 g when empty. When
filled with 200 mL of a certain liquid, the
weight is 328 g. What volume (in
milliliters) would 1,000 g of the liquid
occupy?
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45.

44.

48.

47.

46.

A 10.0 liter sample of oxygen at 100°C
and 1 atm is cooled to 27°C and
expanded until the pressure is 0.5 atm.
Find the final volume of the oxygen.

If 3.00 g of a nitrogen-oxygen compound
is found to contain 2.22 g of oxygen, what
is the percentage of nitrogen in the
compound?

When the volume of a gas is decreased
at constant temperature, the pressure
increases because the molecules

A. 
B. 
C. 
D. 
E. 

movefaster.
moveslower.
becomeheavier.
becomelighter.
strikeaunitareaofthecontainer
more often.

Water has a higher boiling point than
compounds of a similar molecular weight.
Which best explains this phenomenon?

A. 

B. 

Extensivehydrogenbondingexists
between water molecules.
Oneofthenaturalisotopesof
hydrogen, deuterium, is present in
sufficient quantities to significantly
raise the boiling point.
Waterisapolarcovalent
compound.
VanderWaalsforcesexistbetween
individual water molecules.
Waterislargelydissociatedleading
to large electrostatic forces
between individual water
molecules.

C.

D.

E. 

A substance is non-conducting as a solid
and melts at 750°C. The melt conducts
electricity. The solid is observed to be
soluble in water. This substance would be
best classified as

A. 
B. 
C. 
D. 
E. 

molecular.
ionic.
macromolecular.
metallic.
polymeric.
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50.

49.

51.

54.

53.

52.How many grams of NaOH (40 g!mol-1)
are there in 250 mL of 0.4 M NaOH
solution?

A. 
B. 
C.
D.
E.

0.1
0.4
4
10
40

Which will be the final volume when 400
mL of 0.6 M HCl is diluted to 0.5 M HCl?

During a titration it was determined that
30.00 mL of a 0.100 M Ce4+ solution was
required to react completely with 20.00
mL of a 0.150 M Fe2+ solution. Which
reaction occurred?

A. Ce4++3Fe2++H2O 
+ CeO- + 2H+
2Ce4++Fe2+ 
Ce4++Fe2+ 
Ce4++2Fe2+ 
Ce4++2Fe2+ 
+2e-

3Fe3+

B. 
C. 
D. 
E. 

Fe4++2Ce3+
Fe3++Ce3+

2Fe3++Ce2+
2Fe4++Cs2+

If 25 mL of 0.5 M NaOH neutralizes
35 mL of a monoprotic acid, which
is the molarity of the acid?

In which reaction is H2O considered to
be acting as an acid?
Zn(s)+2H3O+ 
+H2O
HCl(g)+H2O 

HC2H3O2+H2O 

C2H3O2-

NH3+H2O 

NH3+H3O+ 

A. Zn2++H2(g)

B. 

C. 

H3O++Cl-

H3O++

D. 

E. 

NH4++OH-

NH4++H2O

At constant temperature when the
following reactions involving gases are at
equilibrium, which reaction shifts to the
right if the pressure is increased?
A. 
B. 
C. 
D. 
E. 

2H2+O2 
2NH3 
2SO3 
2NO 
2CO2 

2H2O
N2+3H2
2SO2+O2

N2+O2
2CO+O2
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55.

56.

59.

58.

57.

Substance
C6H12O6(s)
CO2(g)
H2O(l) 

∆Ho f , kcal/mol

For the equilibrium

Ag2SO4(s)

The solubility product expression (Ksp) is

2Ag+(aq)+SO2-4 (aq)

A.

B. 

2[Ag+][SO ]

[Ag+][SO ]/[Ag2SO4]

]

2-

C.

D. 

[Ag+][SO 

2[Ag+]2[SO ]/[Ag2SO4]

E. [Ag+]2[SO ]

The concentrations of silver ion and
chloride ion in an aqueous solution in
equilibrium with solid silver chloride are
1.0 x 10-6 M. What is the value of Ksp for
AgCl equal to?

A. 

B.

C. 

D. 

E. 

(2.0 x 10-6)(1.0 x 10-6)

1.0 x 10-6

1(1.0 x 10-6)

(1.0 x 10-6)2

Determine the heat in kcal/mol available
from the oxidation of one mole of glucose
(C6H12O6).

C6H12O6(s) + 6O2(g) 
6H2O(1)
The heats of formation are:

6CO2(g) +

-29
7
-94
-68

A.
B.
C.
D.
E.

-94 - 68 - 297
6(-94) + 6(-68) + 1(-297)
6(-94) + 6(-68) - 1(-297)
1(-297) - 6(-94) - 6(-68)
297 - 94 - 68

Which process is accompanied by a
decrease in entropy?

A.
B.
C.
D.
E.

Sublimation of carbon dioxide
Evaporation of water
Freezing of water
Shuffling a deck of cards
Heating a balloon filled with a gas

If a solution which is 0.50 M in compound
X decomposes for 5.0 minutes at an
average rate of 0.040 M!min-1, the new
concentration of X will be

A.
B.
C.
D.
E.

0.04 M.
0.05 M.
0.20 M.
0.30 M.
0.50 M.

2-
4

2-
4
2-
4

4

2-
4
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61.

60.

62.

63.

64.

65.

Which is the best reducing agent?
2-

A. Cr2O 7 
H+

I2

H2O

I-

B.

C.

D. 

E.

Given the following half-cell reactions:

Cl2(g) + 2e-

Cu2+(aq) + 2e-

2Cl-(aq) E°= +1.36v

E°= +0.34vCu(s) 

What is the value of E° for the following
reaction?

Cu2+(aq) + 2Cl-(aq) Cu(s) + Cl2(g)

A. 
B. 
C. 
D. 
E. 

-2.38v
-1.70v
-1.02v
+1.02v
+1.70v

For the reaction A + B C, the
experimentally determined rate of
formation of C is given by:
Rate = k[A][B]2. Doubling the
concentration of B will

A.
B.
C.
D.
E.

quadruple the initial reaction rate.
double the initial reaction rate.
have no effect on the initial rate.
halve the initial reaction rate.
reduce the rate to one-fourth its
initial value.

The following is a spontaneous oxidation-
reduction reaction:

In which two compounds does nitrogen
have the same oxidation number?

A.
B.
C.
D.
E.

N2O3and HNO3
N2O5and HNO3
NO2 and N2O3
N2O4 and HNO2
HNO2and NH3

Which species is linear?

A. 
B. 
C. 
D. 
E. The three common isotopes of

oxygen:
16O, 17O, 18O, have

H2O
H2Se
SO2
ClO2
CO2

A.

B.

C.

D.

E.

the same atomic number and an
equal number of protons.
the same mass number and an
equal number of neutrons.
the same atomic number and an
equal number of neutrons.
the same mass number and an
equal number of protons.
the same mass number and an
equal number of electrons.

Cr2O 27 - + 14H++ 6I- 2Cr3++7H2O + 3I2
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66.

67.

68.

69.

71.

70.A Lewis structure for the NO-3 ion is

Including this structure, the total
number of ground state resonance
structures for this ion is

A.
B.
C.
D.
E.

1.
2.
3.
4.
5.

The electronic configuration of a
particular neutral atom is
1s22s22p63s23p2. What is the number of
unpaired electrons in this atom?

A.
B.
C.
D.
E.

1
2
3
4
0

Which property increases with atomic
number among the representative
elements of period two?

A.
B. 
C.
D.
E.

Atomic radius
Electronegativity
Metallic character
Normal boiling point
Melting temperature

Which pair would give the bond with the
most ionic character?
A.
B.
C.
D.
E.

Al and S
P and O
B and Br
C and S
Li and O

In the reaction shown below a nitrogen
nucleus containing six neutrons emits
a positron. What is the second product
of the balanced reaction?

13 N 0
7 +1e + 

A. 137 N

B. 14
7 N

C. 14
6 C

D. 13
6 C

E.

A characteristic feature of the SN2
reaction mechanism is that

138 O

A.
B.C.
D.

E.

it follows first-order kinetics.
it produces stereochemical
inversion of configuration.
there is no rate-determining step.
steric factors have little influence on
the reaction rate constant.
collision of three or more particles
is required.
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72.

73.

74.

75.

Which alkyl bromide will most readily
undergo SN2 reaction with NaOH?

Ethane reacts with chlorine in the pres-
ence of heat or ultraviolet light to give
chloroethane.

CHheo3CHt3+Cla r2 U V CHCClHl l i HCg +h t 32
Which is an intermediate in this reaction?

How does the energy content of the
transition state of a chemical reaction
compare with that of the reactants and
products?

A.

B.

C.

D.

E.

It is greater than products but less
than reactants.
It is greater than reactants but less
than products.
It is equal to both reactants and
products.
It is less than both reactants and
products.
It is greater than both reactants and
products.

Which intermediate is most likely to be
involved in the reaction shown below?

Cl

CH3CH=CHCH3+HCl CH3CH2CHCH3
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77.

76. 

79.

78.

A strong infrared absorption band
between 1,750 and 1,700 cm-1 (5.71-
5.88µ) indicates the presence of

If partitioned between equal volumes of
ether and water, which would show the
greatest preference for the water layer?

A. CH3CH2CH2CH2CH3

CH3CH2CH2CH2CH2Cl

CH3CH2CH2CH2CH2OH

HO CH2CH2CH2CH2CH2OH

B.

C.

D.

OH OH OH

E. HO CH2CH CH CH CH2OH

Which structure below is an important
resonance form of
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80.

81.

82.

A.
B.
C.
D.
E.

What are the following?

Structural isomers
Enantiomers
Diastereomers
Identical compounds
Meso compounds

Which of the structures below is chiral? Which conformation of
1, 4- dibromocyclohexane is the most
stable?
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83.

84.

86.

85.

A.
B.
C.
D.
E.

4-methyl-l-hexene
4-ethyl-1-pentene
2-ethyl-4-pentene
sec-butyl propylene
3-methyl-5-hexene

Which is the IUPAC name for this
compound?

Which structure represents a trans (E)
isomer?

A. B. C. D. E.

What is the major product of the

following
reaction?

an aldehyde first, then a
primary alcohol. a primary
alcohol. a secondary alcohol. a
tertiary alcohol. a carboxylic
acid.

The reduction of a ketone 
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87.

88.

89.

90.

In the reaction,

the major product is

The reaction of CH
O

3CH2MgBr with

CH3CCH3followed by hydrolysis with
dilute aqueous acid gives

Which reaction is an example of a free
radical chain termination step?

What is the product of the reaction shown
below?



Copyright © 2024 | Powered by Divine Training
17

91.

92.

94.

93.Which could be used in the following
conversion?

A. B.
C. 
D. E. 

Which of the alkenes shown below

reacts
with ozone to give the products shown?

LiAlH4

CrO3, H+
SOCl2
PBr3

H3O+

A.
B.
C.
D.
E.

a
b
c
d
e

The two Bronsted-Lowry bases in the
equilibrium below are

HOAc + NaCN HCN + NaOAc

A.
B.
C.
D.
E.

The most acidic type of hydrogen in the
following compound is

HoAc + NACN
HOAc + NaOAc
NaCN + NaOAc
NaCN + HCN
HOAc + HCN
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95. 96.

97.

The conjugate acid of p-aminophenol

A.
B.
C.
D.
E.

a = 90°b = 90° a =
180°b = 109.5° a =
120°b = 120° a =
180°b = 120° a =
180°b = 180°

Which is stabilized by resonance?

The structure below is shown without
complete geometrical detail. What is the
correct assignment of bond angles?
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98. 99.Which of the following is aromatic? Treatment of benzoic acid with thionyl
chloride followed by addition of ethanol
gives which as the major product?
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100. What is the final product (B) of the
sequence below?


