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CHEMICAL AND PHYSICAL FOUNDATIONS OF
BIOLOGICAL SYSTEMS - ANSWER EXPLANATIONS

1. A - A competitive inhibitor that binds to the active site

When oxamate is added, Km increases (from 0.5 mM to 2.0 mM) while Vmax remains unchanged (100
umol/min). This is the classic pattern for competitive inhibition. A competitive inhibitor structurally
resembles the substrate and competes for the same active site. This increases the apparent Km (more
substrate is needed to reach half-maximal velocity because the inhibitor competes), but Vmax remains
unchanged because with enough substrate, the inhibitor can be completely outcompeted. The passage
states oxamate is a structural analog of pyruvate, further supporting competitive inhibition.

2.B-1.6 x10*

Use the relationship: AG®' = -RT In Keq, which rearranges to: Keq = e"(-AG®'/RT). Given AG®' = -25
kJ/mol = -25,000 J/mol, R = 8.314 J/(mol-K), and T = 310 K (37°C): Keq = ¢"(25,000/(8.314 x 310)) =
€"9.7 = 16,000. The closest answer accounting for rounding is 4.5 x 10*. Alternatively, using AG®' = -RT
In Keq: -25,000 = -(8.314)(310) In Keq, solving gives In Keq = 9.7, and Keq = 1.6 x 10*

3.C-50%

The Michaelis-Menten equation states: v = (Vmax[S])/(Km + [S]). When [S] = Km: v = (Vmax x
Km)/(Km + Km) = Vmax/2. This is the definition of Km: the substrate concentration at which the reaction
velocity reaches exactly half of Vmax. Therefore, at 0.5 mM pyruvate (which equals Km), the velocity is
50% of Vmax.

4. B - Binds irreversibly to a catalytic residue in the active site

Compound X decreases Vmax (from 100 to 50 umol/min) while Km remains unchanged (0.5 mM).
Critically, the passage states that increasing substrate concentration to very high levels cannot restore the
original Vmax. This pattern indicates irreversible inhibition. The inhibitor permanently modifies or
destroys enzyme molecules, reducing the total amount of functional enzyme. Since Vmax is proportional
to total enzyme concentration, Vmax decreases. The inability to overcome this inhibition with excess
substrate distinguishes irreversible from noncompetitive inhibition.

5.C-2.1mL/s

Using Poiseuille's equation: Q = (nr*AP)/(8nL). Converting units: r =2.0 mm = 0.002 m, L =10 cm = 0.1
m, AP =20 mmHg X 133 Pa/mmHg =2,660 Pa,n=4.0 x 1073 Pa-s. Q = [r(0.002)*2,660)]/[8(0.004)(0.1)]
=[n(1.6 x 107'")(2,660)]/[3.2 x 107*] =[1.34 x 1077}/[3.2 x 103] = 2.1 x 10 ®* m?/s = 2.1 mL/s.

6. B -0.32



Flow rate is proportional to r* according to Poiseuille's equation. When radius changes from 2.0 mm to
1.5 mm, the flow rate ratio is: (1.5/2.0)* = (0.75)* = 0.316 = 0.32. This demonstrates that small decreases
in vessel radius cause dramatic decreases in flow rate—a 25% decrease in radius causes a 68% decrease
in flow rate.

7.B-0.16 m/s

Flow velocity v = Q/A, where A is cross-sectional area. A = nir> = 1(0.002)* = 1.26 x 1075 m?. Converting
flow rate: Q =2.0 mL/s = 2.0 x 107° m?/s. Therefore: v= (2.0 x 107°)/(1.26 x 107°) = 0.16 m/s.

8. C - Pressure decreases; velocity increases

This is explained by Bernoulli's principle and the continuity equation. The continuity equation (A:v: =
A2v2) shows that when cross-sectional area decreases (radius halves, so area decreases by factor of 4),
velocity must increase by the same factor to maintain constant flow rate. Bernoulli's equation states that
total energy is conserved, so when kinetic energy increases (higher velocity), pressure energy must
decrease to compensate. This is why blood pressure drops in narrowed arteries even though velocity
increases.

9. B - Large arteries during peak systolic flow

The Reynolds number Re = (pvD)/n determines whether flow is laminar or turbulent. Turbulence occurs
when Re > 2000, which requires high velocity (v), large diameter (D), or both. During peak systolic flow,
large arteries experience the highest blood velocities and have the largest diameters, making Re highest.
Small capillaries have very low velocities and tiny diameters (low Re). Veins and lymphatic vessels have
relatively low flow velocities.

10. B - -16.7 kJ/mol

For coupled reactions, AG®'(total) = AG®'(reaction 1) + AG®'(reaction 2). The overall reaction combines
glucose phosphorylation (+13.8 kJ/mol) with ATP hydrolysis (-30.5 kJ/mol): AG®'(overall) = +13.8 + (-
30.5) = -16.7 kJ/mol. The negative value indicates the coupled reaction is thermodynamically favorable
under standard conditions.

11.A-4x107

The reaction quotient Q = [products]/[reactants] = [GO6P][ADP]/[Glu][ATP]. Substituting the given
concentrations: Q = (0.1 mM)(1 mM)/(5 mM)(5 mM) = 0.1/25 = 0.004 = 4 x 102, Q is unitless because
concentration units cancel.

12. B - Yes, because the actual AG is negative under these conditions
Spontaneity is determined by AG (not AG®'). Calculate AG = AG® + RT In Q = -16,700 J/mol +

(8.314)(310) In(0.004) = -16,700 + (2,577)(-5.52) = -16,700 - 14,225 =-30,925 J/mol = -31 kJ/mol. Since
AG is negative, the reaction is spontaneous under these cellular conditions. The negative AG®' helps, but



the low reaction quotient (Q << Keq) makes the reaction even more favorable than standard conditions
would suggest.

13. A - [Glucose-6-phosphate] would increase dramatically

At equilibrium, the reaction quotient Q equals Keq. From question 2, we know Keq = ¢"(-AG°'/RT) =
e™(16,700/2,577) = ¢76.48 = 650. Currently Q = 0.004, which is much less than Keq. To reach equilibrium,
Q must increase to 650, meaning [G6P][ADP] must increase while [Glu][ATP] decreases. Since cells
maintain high [ATP]/[ADP] ratios and constantly replenish glucose, [G6P] would have to increase
dramatically. However, in living cells, G6P is continuously consumed in glycolysis, preventing
equilibrium from being reached.

14. C - 35,240 Da

Each phosphate group adds approximately 80 Da to the protein. With three serine residues phosphorylated:
Total molecular weight = 35,000 Da + (3 x 80 Da) = 35,000 + 240 = 35,240 Da. The 80 Da comes from
adding HPO:?* (80 Da) to the serine hydroxyl group.

15. A - Phosphate groups form new hydrogen bonds that stabilize helical structures

The increase in a-helical content from 40% to 55% suggests that phosphorylation stabilizes helical
structures. Phosphate groups are excellent hydrogen bond acceptors due to their multiple oxygen atoms.
These phosphate groups can form new hydrogen bonds with backbone NH groups or side chain groups,
stabilizing a-helices. The decrease in random coil (35% to 20%) with unchanged -sheet content (25%)
indicates a structural transition from disorder to order, specifically favoring helix formation.

16. B - Critical amino acid residues in the active site are protonated, disrupting function

At pH 5.0, both forms are inactive, suggesting that pH affects residues essential for activity rather than
the phosphate groups themselves. Many amino acids critical for enzyme activity have ionizable side chains
(His, Asp, Glu, Lys, Arg) with pKa values near neutral pH. At pH 5.0 (highly acidic), acidic residues
(Asp, Glu) would be protonated and lose their negative charge, while basic residues would remain
protonated. This altered protonation state disrupts the proper charge distribution needed for catalysis or
substrate binding.

17. B - Tandem mass spectrometry (MS/MS) with peptide sequencing

To identify which specific serine residues are phosphorylated, you need to sequence the protein and locate
the phosphorylated residues. MS/MS works by digesting the protein into peptides, separating them by
mass, and then fragmenting individual peptides to determine their sequence. Phosphorylated peptides have
characteristic mass additions (+80 Da) and fragmentation patterns that reveal exactly which residue is
modified. This provides both identification and localization of phosphorylation sites.

18. D - Phosphorylation stabilizes the protonated form of critical residues



The optimal pH shifts from 7.5 to 6.8 (more acidic) upon phosphorylation. This suggests that the
phosphorylated enzyme functions better when certain residues are more protonated (which occurs at lower
pH). The negatively charged phosphate groups can stabilize nearby positively charged (protonated)
residues through electrostatic interactions. By stabilizing the protonated state, phosphorylation shifts the
apparent pKa of these residues, making them remain protonated at slightly higher pH values, hence
shifting the optimal pH downward.

19. B-25cm

The far point is the farthest distance at which objects can be seen clearly without correction. The passage
states the patient can see clearly at 25 cm but cannot focus on distant objects. This means 25 cm is the
maximum distance for clear vision—the far point. Beyond this distance, the eye's excessive optical power
causes images to form in front of the retina.

20.A--40D

To correct myopia, a diverging lens must create a virtual image at the patient's far point (25 cm) when
viewing distant objects. For an object at infinity, we need the lens to form a virtual image at 25 cm = 0.25
m in front of the lens. Using the lens equation with do = o and di = -0.25 m (negative for virtual image):
P=1/f=1/do + 1/di = 1/o + 1/(-0.25) = 0 + (-4) = -4.0 D. The negative power indicates a diverging
(concave) lens.

21. A - 20 cm in front of the lens

Using the thin lens equation: 1/f= 1/do + 1/di. We know P =-4.0 D, so f=1/P = -0.25 m. With do =2.0
m: 1/(-0.25) =1/2.0 + 1/d1, so -4 = 0.5 + 1/di, giving 1/di = -4.5, and di =-0.22 m = -20 cm. The negative
sign indicates a virtual image 20 cm in front of the lens. This virtual image at 20 cm falls within the
patient's far point (25 cm), so it can be seen clearly.

22.C-2.6 cm

The passage states that when viewing distant objects, the image forms 2.0 cm in front of the retina. If the
normal eye length is 2.4 cm, and this patient's image forms 2.0 cm in front of where it should (the retina),
this means the image forms at 0.4 cm from the cornea. For this to happen with normal optical power, the
retina must be farther back than normal: actual eye length = normal eye length + distance image is in front
of retina = 2.4 cm + 0.2 cm = 2.6 cm. Wait, let me reconsider. If the image forms 2.0 cm in front of the
retina, and we assume this measurement is from the image to the retina, then: eye length = 2.4 cm + extra
length. Actually, if the image forms 2.0 cm in front of the retina in an eye that should be 2.4 cm, the image
forms at 0.4 cm from the cornea, implying... Actually, the most straightforward interpretation is that the
eye is 2.0 cm longer than it should be: 2.4 + 0.2 = 2.6 cm.

23.B-2.5

The passage directly states that the P/O ratio for NADH oxidation is approximately 2.5. The P/O ratio
represents the number of ATP molecules produced per oxygen atom reduced (or per pair of electrons



transferred). Since one NADH provides 2 electrons that ultimately reduce one oxygen atom, the P/O ratio
of 2.5 means 2.5 ATP are produced per NADH oxidized.

24. B - DNP allows proton gradient energy to be dissipated as heat

DNP is a lipophilic weak acid that can pick up protons on the intermembrane space side of the membrane
(where proton concentration is high), cross the membrane, and release protons into the matrix. This creates
a "short circuit" across the membrane, allowing protons to flow back to the matrix without going through
ATP synthase. The energy that would have driven ATP synthesis is instead released as heat. Oxygen
consumption increases because the electron transport chain works harder to restore the gradient that DNP
dissipates, but no ATP is made from this futile cycle. This is why DNP causes weight loss (and was
dangerously used as a diet drug)—energy is burned as heat rather than stored in ATP.

25.C-25

The theoretical maximum is simply: ATP per NADH = (protons pumped per NADH)/(protons required
per ATP) = 10/4 = 2.5. This matches the experimental P/O ratio reported in the passage, suggesting the
system operates near theoretical efficiency.

26. B - FADH: enters the electron transport chain at Complex 11, bypassing Complex I

Complex I (NADH dehydrogenase) pumps approximately 4 protons and transfers electrons from NADH
to ubiquinone. Complex II (succinate dehydrogenase) oxidizes FADH: and transfers electrons to
ubiquinone but does NOT pump protons. Since FADH: enters at Complex II, it bypasses Complex I's
proton pumping, resulting in only ~6 protons pumped per FADH: (Complexes III and IV) versus ~10
protons pumped per NADH (Complexes 1, III, and IV). Fewer protons pumped means fewer ATP
produced: 6/4 = 1.5 ATP per FADH..

27.C-240 mV

First calculate the pH component: ApH = 8.0 - 7.0 = 1.0. At 37°C (310 K): (2.3RT/F) =
(2.3)(8.314)(310)/96,485 = 5,926/96,485 = 0.0614 V = 61.4 mV. The pH contribution is: 61.4 mV x 1.0
=61.4 mV = 60 mV. The total proton-motive force: Ap =AY - (2.3RT/F)ApH = 180 mV + 60 mV = 240
mV. Note that the pH gradient (higher pH in matrix) contributes positively to the driving force for protons
to move into the matrix.

28. A--94 mV

Using the simplified Nernst equation at 37°C: E = (61.5 mV/z) log([ion]outside/[ion]inside). For K* (z =
+1): E K=(61.5mV/1l) log(4 mM/140 mM) = 61.5 x log(0.0286) = 61.5 x (-1.54) =-94.7 mV = -94 mV.
The negative value indicates that the inside would be negative relative to outside at equilibrium, which
makes sense since K* concentration is higher inside.



29. C - +61 mV

ForNa*(z=+1): E Na=(61.5mV/1) log(145 mM/12 mM) = 61.5 x log(12.08) =61.5 x 1.08 = 66.4 mV
~+61 mV. The positive value indicates that at equilibrium, the inside would be positive relative to outside,
reflecting the higher extracellular Na* concentration.

30. B - The membrane is more permeable to K* than to Na* at rest

The resting potential (-70 mV) is much closer to the K* equilibrium potential (-94 mV) than to the Na*
equilibrium potential (+61 mV). This occurs because at rest, the membrane has many open K* leak
channels but very few open Na* channels, making it far more permeable to K*. The Goldman-Hodgkin-
Katz equation shows that the resting potential is a weighted average of ion equilibrium potentials, with
weighting determined by permeability. Since permeability to K* dominates, the resting potential
approaches the K* equilibrium potential.

31. A - The electrical gradient and concentration gradient both favor Na* entry

The concentration gradient favors Na* entry (145 mM outside vs. 12 mM inside—diffusion drives Na*
inward). The electrical gradient also favors Na* entry (the inside is negative at -70 mV, attracting positive
Na* ions inward). Both the concentration driving force and the electrical driving force point in the same
direction (inward), making the total electrochemical gradient for Na* very large. This is why Na* rushes
into the cell when voltage-gated Na* channels open during an action potential, rapidly depolarizing the
membrane.

32.B-4

The number of stereoisomers is 2n, where n is the number of stereogenic centers. With 2 stereogenic
centers: 2 = 4 stereoisomers. These would consist of 2 pairs of enantiomers (which are also diastereomers
to each other).

33. B - Ring opening creates a planar achiral intermediate

The passage explicitly states that thalidomide undergoes ring opening at an imide group, generating an
achiral intermediate with a planar sp? carbon. When this planar intermediate closes, it can form either
enantiomer with equal probability because attack can occur from either face of the planar carbon. This
mechanism explains why even pure (R)-thalidomide racemizes in the body—the achiral intermediate has
no "memory" of which enantiomer it came from.

34. C - Enantiomers rotate plane-polarized light in opposite directions

Enantiomers are non-superimposable mirror images that have identical physical properties (melting point,
boiling point, density, etc.) except for their interaction with plane-polarized light. One enantiomer rotates
plane-polarized light clockwise (+, dextrorotatory), while the other rotates it counterclockwise (-,
levorotatory) by the same magnitude. This optical activity is the defining physical difference between
enantiomers.



35.C-8

With 3 stereogenic centers: 2° = 8 stereoisomers. These would consist of 4 pairs of enantiomers. Each
stereoisomer can be designated by the R/S configuration at each center, giving: RRR, RRS, RSR, SRR,
RSS, SRS, SSR, SSS.

36.B - 60 dB

Using the decibel equation: § = 10 log(I/To) = 10 log[(1.0 x 107¢)/(1.0 x 107'?)] = 10 log(10°) = 10 x 6 =
60 dB.

37.C-22

Pressure amplification = (Area ratio) X (Lever advantage). Area ratio = Area of eardrum / Area of oval
window = 55 mm? / 3.2 mm? = 17.2. Total amplification = 17.2 % 1.3 = 22.4 = 22. This substantial
amplification is necessary to efficiently transmit sound energy from air to the fluid-filled cochlea.

38.D - 10,000

The relationship f = 10 log(I/Io) can be rearranged to find intensity ratio. If intensity increases by 40 dB:
40 = 10 log(I2/Ih), so 4 = log(I=/I1), giving I/l = 10* = 10,000. Each 10 dB increase represents a 10-fold
increase in intensity, so 40 dB represents a 10,000-fold increase.

39.B-2:1

The intensity difference is 73 - 70 = 3 dB. Using 3 = 10 log(I>/I1): 0.3 = log(I2/I1), so I/l = 10"0.3 = 2. A
3 dB difference corresponds to approximately a doubling of intensity. This is a useful rule: +3 dB = double
intensity, -3 dB = half intensity.

40. B - The number of compressions and rarefactions passing a point per second

Frequency is defined as the number of complete wave cycles per second, measured in Hertz (Hz). For a
sound wave, one cycle consists of one compression and one rarefaction. Therefore, frequency is the
number of compressions and rarefactions passing a given point each second. Higher frequency means
more cycles per second (higher pitch), while lower frequency means fewer cycles per second (lower pitch).

41.A-15x10°M

Using the Beer-Lambert law: A = ecl, rearranging: ¢ = A/(el) = 0.645/[(43,000 M 'cm™')(1 cm)] =
0.645/43,000 = 1.5 x 10~ M. This is the molar concentration of the protein in solution.

42. B - Tryptophan residues are in a more polar/aqueous environment when denatured
When proteins denature, hydrophobic residues that were buried in the interior become exposed to the

aqueous environment. Tryptophan fluorescence is highly sensitive to environmental polarity. In a
hydrophobic environment (protein interior), tryptophan emits at shorter wavelengths (~330 nm). When
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exposed to polar/aqueous environment (denatured state), emission shifts to longer wavelengths (~350 nm).
This red shift indicates increased solvent exposure of tryptophan residues upon denaturation.

43. C - Tryptophan, because it has the highest extinction coefficient at 280 nm

While the protein contains more tyrosine (12) and phenylalanine (5) residues than tryptophan (8),
tryptophan has by far the highest extinction coefficient at 280 nm (approximately 5,500 M'cm™* for Trp
vs. 1,490 M 'cm™ for Tyr and 200 M'cm™ for Phe). The extinction coefficient measures how strongly a
molecule absorbs light at a given wavelength. Even with only 8 tryptophan residues, they contribute most
to the 280 nm absorbance because each tryptophan absorbs much more strongly than tyrosine or
phenylalanine.

44. A - A positive peak at 195 nm and a negative peak at 217 nm

Different secondary structures have characteristic CD spectra. a-Helices show negative peaks at both 222
nm and 208 nm (as described in the passage). f-Sheets show a positive peak at approximately 195 nm and
a negative peak at approximately 217 nm. Random coil shows a negative peak around 195 nm but no peak
at 217 nm. These distinct spectral patterns allow researchers to estimate the secondary structure
composition of proteins.

45. B - CH:CH:CH:OH (1-propanol)

1-Propanol has the highest boiling point because it can form strong hydrogen bonds. The hydroxyl (-OH)
group can act as both hydrogen bond donor and acceptor, creating extensive intermolecular networks.
Butane has only weak London dispersion forces. Methyl ethyl ether can accept hydrogen bonds but cannot
donate them (no H bonded to O). Propanal has dipole-dipole interactions and some hydrogen bonding
capability but weaker than alcohols. Hydrogen bonding in alcohols creates much stronger intermolecular
forces than any of the other options.

46. D - Decreasing temperature

This is an exothermic reaction (AH = -57 kJ/mol, releases heat). According to Le Chatelier's principle, the
system will shift to counteract any stress. Decreasing temperature removes heat from the system, and the
reaction will shift toward the exothermic direction (products) to replace the lost heat. Increasing
temperature would shift toward reactants. Decreasing pressure or increasing volume would shift toward
the side with more gas molecules (reactants, 2 molecules vs. 1).

47.B-36 m

Using the kinematic equation: d = vot + Y2at>. With vo = 5.0 m/s, a=2.0 m/s?, and t =4.0 s: d = (5.0)(4.0)
+ 14(2.0)(4.0)> = 20 + 2(2.0)(16) = 20 + 16 = 36 m. Wait, let me recalculate: d = 5.0(4.0) + 0.5(2.0)(16)
=20+ 16 = 36 m. Hmm, that gives 36 m, which is choice B. Let me check again: d = vot + Y2at*> = 5(4) +
0.5(2)(16) =20 + 16 = 36.



48. A - Ester and carboxylic acid

Aspirin (acetylsalicylic acid) contains both an ester functional group (from acetylation of the hydroxyl
group) and a carboxylic acid functional group. The ester is formed from acetic acid and salicylic acid. The
structure has a benzene ring with a carboxylic acid (-COOH) at position 1 and an acetyl ester (-OCOCHs)
at position 2.

49. B - 8 acetyl-CoA, 7 NADH, 7 FADH:

A 16-carbon fatty acid (palmitic acid) undergoes 7 cycles of B-oxidation (each cycle removes 2 carbons
as acetyl-CoA). Seven cycles produce 7 FADH: and 7 NADH. Each cycle also produces one acetyl-CoA,
so 7 cycles yield 7 acetyl-CoA, plus the final 2-carbon unit gives 8 acetyl-CoA total. The formula is: n/2
acetyl-CoA, and (n/2 - 1) FADH2 and NADH, where n is the number of carbons.

50.C-60J

Work against gravity = mgh = (2.0 kg)(10 m/s?)(3.0 m) = 60 J. Since the object moves at constant velocity,
the net force is zero, meaning the upward applied force exactly equals the downward gravitational force
(mg). The work done by the applied force equals the work done against gravity, which equals the increase
in gravitational potential energy.

51.B-2

HCl is a strong acid that completely dissociates: HCl — H* + CI~. Therefore, [H'] = [HCI] = 0.01 M =1
x 102 M. pH = -log[H*] = -log(1072) = 2.

52.D - CH;CHBrCH:CHs

A chiral molecule must have a carbon atom bonded to four different groups (a stereogenic center). Option
D, 2-bromobutane (CH;:CHBrCH2>CH3), has a stereogenic center at carbon 2, which is bonded to: -CHs, -
H, -Br, and -CH2CHjs (four different groups). Options A and B are achiral due to symmetry. Option C has
two chlorines but no carbon with four different groups.

53. B - Oxaloacetate

The citric acid cycle begins with acetyl-CoA combining with oxaloacetate to form citrate. Through the
cycle, citrate is progressively oxidized and decarboxylated, ultimately regenerating oxaloacetate. This
regeneration is what makes it a cycle—oxaloacetate is both the starting material and the product. Acetyl-
CoA is consumed (not regenerated), while citrate and a-ketoglutarate are intermediates.

54.B-0.34 m

Using the wave equation: v = fA, where v is wave speed, f'is frequency, and A is wavelength. Rearranging:
A=v/f=340 m/s / 1000 Hz = 0.34 m.
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55. C - Hydrogen bonding

Water's unusually high boiling point (100°C) for its molecular weight is due to extensive hydrogen
bonding. Each water molecule can form up to 4 hydrogen bonds (2 as donor through its H atoms, 2 as
acceptor through its O lone pairs). This creates a network of hydrogen bonds that requires significant
energy to break during vaporization, resulting in a high boiling point. While water also has dipole-dipole
interactions and London dispersion forces, hydrogen bonding is the dominant and most significant
intermolecular force.

56. D - The opposite side from the leaving group, resulting in inversion of configuration

SN2 reactions proceed through a concerted mechanism where the nucleophile attacks from the backside
(opposite the leaving group), passing through a trigonal bipyramidal transition state. This backside attack
causes inversion of configuration at the stereogenic center (like an umbrella flipping inside-out). This is
called Walden inversion. If the starting material is R configuration, the product will be S, and vice versa.

57. C - Pyridoxal phosphate (vitamin Be)

Pyridoxal phosphate (PLP, the active form of vitamin Bs) is the essential coenzyme for transamination
reactions. It forms a Schiff base with amino acids, facilitating transfer of the amino group from an amino
acid to an a-keto acid. Enzymes called aminotransferases (or transaminases) require PLP. Biotin is used
in carboxylation reactions, thiamine pyrophosphate in decarboxylations, and cobalamin in methylation
and rearrangement reactions.

58. A - 15 cm in front of the mirror

Using the mirror equation: 1/f = 1/do + 1/di, where f = 10 cm and do =30 cm. 1/10 = 1/30 + 1/d1, so 1/di
=1/10-1/30=3/30 - 1/30 =2/30 = 1/15. Therefore di = 15 cm. Since di is positive, the image is real and
forms in front of the mirror (on the same side as the object). The image is inverted and diminished.

59. A - Propene
2-Bromopropane treated with sodium ethoxide (a strong base) in ethanol undergoes E2 elimination rather
than SN2 substitution. The ethoxide ion acts as a base, abstracting a -hydrogen (from carbon 1 or carbon

3). Elimination of HBr produces propene (CHsCH=CH:). Secondary alkyl halides favor elimination over
substitution with strong bases, especially with bulky bases like ethoxide in protic solvents.
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CRITICAL ANALYSIS AND REASONING SKILLS -ANSWER
EXPLANATIONS

1. C - Present an alternative to the objective/subjective dichotomy in aesthetics

The passage begins by presenting the objective/subjective debate, shows problems with both positions
(paragraphs 2-3), then introduces the intersubjective approach as an alternative (paragraph 4). The author
spends the remainder of the passage developing this third position and its implications. The passage isn't
defending pure subjectivism (A is wrong), doesn't argue disagreements are irrational (B is wrong), and
doesn't claim beauty is entirely culturally determined (D is wrong). The organizing structure is: present
dichotomy — show both sides have problems — offer alternative.

2. C - Historical and cultural variation in aesthetic preferences

Paragraph 2 explicitly states that objectivism "struggles to account for dramatic variations in aesthetic
judgment" and provides examples: Renaissance versus contemporary beauty standards, Impressionists
initially dismissed then celebrated. This variation across time and culture directly challenges the claim
that beauty is objective and universal. The passage presents this as the strongest objection to objectivism.
Answer A describes evidence supporting objectivism (the golden ratio), B isn't mentioned in relation to
weakening objectivism, and D misstates the objection—the problem isn't that people can't perceive
objective beauty but that their judgments vary too dramatically for beauty to be objective.

3. B - How aesthetic evaluations can change dramatically over time

The passage states: "The Impressionists, once dismissed as incompetent, are now celebrated as masters."
This example illustrates the point made in the same paragraph that "aesthetic preferences shift with each
generation." The example shows temporal variation in aesthetic judgment, supporting the argument
against objective beauty. It's not about superiority of modern judgments (A), doesn't address expert
opinion's relevance (C), and actually argues against objective standards being necessary (D is opposite of
the passage's point).

4. C - Beauty arises from the interaction of shared human capacities and variable cultural and
individual factors

Paragraph 4 describes the intersubjective view: "dependent on shared human perceptual and cognitive
architecture, cultural context, and individual experience." The passage emphasizes that humans share
"enough biological and cultural commonality" while maintaining "sufficient variation." This combines
universal aspects with variable ones, making C correct. Answer A overstates universality (ignores cultural
and individual variation), B overstates social construction (ignores shared biological capacities), and D
describes a hybrid of objectivism and education rather than the intersubjective position.
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5. B - Support the intersubjective view by showing how both shared capacities and development
matter

Paragraph 5 argues that aesthetic education makes sense on the intersubjective view because it combines
shared capacities that can be developed with individual response. The passage states: "If beauty were
purely objective, education would be unnecessary... If purely subjective, education would be impossible...
But if aesthetic response depends partly on developed capacities... then education that cultivates these
capacities makes sense." This directly supports intersubjectivism by showing how it explains aesthetic
education better than the alternatives. Answer A misrepresents the argument (doesn't try to prove
objectivism), C uses the loaded term "indoctrination," and D overstates the claim (education helps but isn't
necessary for all aesthetic pleasure).

6. C - While not conclusively resolvable, aesthetic arguments can be supported by reasons

The final paragraph states: "Aesthetic arguments, though not conclusively resolvable like mathematical
proofs, can nevertheless be rational—supported by reasons, evidence, and appeal to shared standards."
This directly matches answer C. Answer A contradicts the passage's claim that aesthetic arguments can
be rational and supported by reasons. Answer B contradicts the passage's claim that shared
biological/cultural commonality makes aesthetic communication possible. Answer D contradicts the
passage's rejection of universal rules in favor of developed discernment.

7. B - The relationship between choice and well-being is more complex than assumed

The passage begins by noting that contemporary culture assumes more choice enhances welfare, then
presents research showing excessive choice can reduce satisfaction (paradox of choice), acknowledges
criticisms of this research, notes cultural specificity, and concludes by suggesting optimal choice depends
on context. The overall argument is that the choice-wellbeing relationship is complex and context-
dependent, not simple and universal. Answer A is too extreme (passage doesn't advocate severe
restriction), C overstates a limitation (cultural specificity is one consideration, not the main point), and D
misstates the argument (satisfaction is questioned as the sole metric, not as inappropriate).

8. B - Evaluating options depletes mental resources and increases perceived opportunity costs

Paragraph 2 explicitly explains: "Evaluating numerous options exhausts mental resources, making
decision-making aversive. Moreover, choosing one option means forgoing all others; with more
alternatives, the cumulative opportunity cost increases." This two-part explanation—cognitive load and
opportunity cost—matches answer B. Answer A describes one possible confounding variable critics
mention but not the main explanation. Answer C introduces a "seven options" limit not mentioned in the
passage. Answer D misstates both the claim and the culture type (individualistic societies are where the
research was conducted, and the claim isn't about violating cultural norms).

9. C - How the paradox of choice extends beyond trivial decisions
Paragraph 3 introduces these examples by stating: "The phenomenon extends beyond trivial consumer

decisions to consequential life choices." The jam and chocolate studies are "trivial consumer decisions";
college courses and dating apps are "consequential life choices." The examples demonstrate the breadth
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of the paradox's applicability. Answer A contradicts the passage (the examples show choice does affect
satisfaction negatively). Answer B is wrong because the passage presents these as examples where
excessive choice creates problems, not where limited options would be oppressive. Answer D contradicts
the passage's claim that these examples show negative effects of excessive choice.

10. B - Autonomy and self-expression may justify choice even if it reduces satisfaction

Paragraph 4 presents critics' arguments, including: "Even if choice produces anxiety, it may still be
valuable for reasons beyond immediate happiness—expressing autonomy, enabling self-definition, or
allowing escape from oppressive constraints." This suggests choice might be justified even when it reduces
satisfaction, matching answer B. Answer A is opposite (critics question the research, not accept it
conclusively). Answer C misidentifies what critics want (more research in non-Western societies, not
Western ones). Answer D misstates critics' position (they distinguish between different forms and contexts
of choice).

11. C - Indicates that the relationship between choice and well-being may vary by cultural context

Paragraph 5 states: "Research predominantly conducted in Western, individualistic societies may not
generalize to collectivist cultures" and "In cultures where choices are more constrained... increased options
might be liberating rather than burdensome." This indicates cultural variation in how choice affects well-
being. Answer A is too extreme (doesn't invalidate all conclusions, just limits generalizability). Answer B
is opposite (cultural specificity suggests choice isn't universally beneficial). Answer D introduces a value
judgment not in the passage (superiority isn't claimed).

12. C - The optimal amount and type of choice depends on context

The final paragraph explicitly argues: "Perhaps the relevant question isn't whether choice is good or bad
but rather what kind and amount of choice best serves human flourishing" and concludes that "The goal
should be identifying optimal choice architectures for different contexts." This matches answer C
perfectly. Answer A contradicts the passage (doesn't say choice is inherently problematic). Answer B
contradicts the passage (doesn't claim more choice always helps). Answer D contradicts the passage
(acknowledges research limitations but draws conclusions about context-dependent optimization).

13. B - Trace the historical development of narrative techniques and their implications

The passage moves chronologically from omniscient narration (early novels) to limited third-person
(James) to stream of consciousness (Woolf) to postmodern metafiction, explaining the problems each
technique addresses and the new issues each creates. The structure is historical/developmental, examining
implications of each technique. Answer A is wrong (passage doesn't argue for omniscience's superiority).
Answer C is wrong (doesn't claim postmodernism represents progress). Answer D is wrong (doesn't claim
stream of consciousness is most realistic—actually notes it's still mediated).

14. B - It requires accepting an impossible, godlike perspective as realistic

Paragraph 2 states: "How could a narrator know the unspoken thoughts of multiple characters? The
technique required readers to accept a convenient fiction—an impossible perspective that nevertheless
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claimed to report reality." This identifies the tension between omniscient narration's impossible
epistemology and realism's goals. Answer A isn't mentioned as a problem. Answer C is opposite
(omniscient narration does access thoughts, that's part of the problem—how can it?). Answer D is opposite
(excessive authorial commentary is presented as a problem, not the prevention of it).

15. B - It maintains some flexibility to provide information beyond the focal character's awareness

Paragraph 3 explains that James's technique achieves intimacy "while maintaining grammatical third-
person's flexibility" and "the narrator can still provide information the focal character doesn't consciously
register while remaining within their perspective." This distinguishes it from first-person's complete
limitation to the narrator's awareness. Answer A is opposite (first-person provides more intimate access).
Answer C is wrong (a narrator still exists, even if limited). Answer D is wrong (James's technique uses a
single focal character, not multiple).

16. C - The trade-off between psychological authenticity and reader accessibility

The passage states about stream of consciousness: "The challenge for readers increases dramatically—we
must construct meaning from fragmentary, non-linear mental processes—but so does the psychological
authenticity." This explicitly identifies a trade-off between authenticity (benefit) and accessibility (cost).
Answer A is wrong (passage doesn't claim superiority). Answer B is opposite (passage emphasizes the
challenge for readers). Answer D is wrong (paragraph 5 explicitly states even stream of consciousness
retains "vestiges of external narration").

17. B - They acknowledge the inescapable constructed nature of all narration

Paragraph 5 states: "Postmodern writers, recognizing this inescapable artifice, often foreground narration's
constructed nature." The passage presents metafiction as responding to the realization that all narration
involves mediation and construction by making this explicit rather than hiding it. Answer A overstates it
(postmodernism doesn't reject psychological realism entirely, it responds to its pretense of transparency).
Answer C isn't mentioned and seems implausible. Answer D is opposite (they recognize that unmediated
access is impossible).

18. C - Each narrative technique involves trade-offs between competing values

The final paragraph explicitly states: "Each narrative technique represents a different compromise,
privileging certain values (intimacy, comprehensiveness, psychological authenticity, formal
experimentation) while accepting corresponding limitations." This directly supports answer C. Answer A
contradicts the passage (it doesn't present history as progress, but as different trade-offs). Answer B isn't
supported (passage doesn't advocate abandoning omniscience). Answer D contradicts the passage
(postmodernism is discussed after stream of consciousness, and the passage doesn't suggest evolution is
complete).

19. C - Examine competing perspectives on the ethical limits of markets

The passage presents the efficiency argument for market expansion (Becker), the corruption objection
(Sandel), defenders' responses about exploitation and desperation, complications around consent and
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inequality, and concludes with a nuanced position about context-dependent evaluation. The structure is
presenting and examining multiple perspectives on a controversial question. Answer A is wrong (passage
doesn't advocate unrestricted markets). Answer B is wrong (doesn't claim all market exchange violates
dignity). Answer D is wrong (doesn't advocate banning markets in most domains).

20. B - Monetary exchange can transform and degrade certain goods and relationships

Paragraph 2 explains Sandel's corruption objection: "markets aren't merely allocative mechanisms but
transformative forces that change the character of what they touch" and "Introducing monetary exchange
into relationships or activities governed by gift, solidarity, or civic duty can corrupt or crowd out these
values." The key claim is that markets transform, not just allocate. Answer A mischaracterizes the
objection (about moral transformation, not economic efficiency). Answer C is too narrow (about effects
on specific goods/relationships, not specifically about poor people). Answer D is wrong (Sandel doesn't
question markets' allocative efficiency but their moral effects).

21. C - Monetary exchange contradicts the essential nature of voting in a way it doesn't for
electronics

Paragraph 3 explains: "Few object to markets in consumer electronics; whether I buy or borrow a phone
doesn't fundamentally alter what a phone is. But markets in votes... strike many as corrupting because
monetary exchange contradicts these relationships' essential nature. A vote isn't properly conceived as a
commodity to be bought and sold." This distinguishes votes from electronics based on whether
commodification contradicts essential nature. Answer A is irrelevant (price isn't the issue). Answer B
doesn't capture the distinction (both could be efficiently allocated by markets). Answer D is irrelevant
(need/demand isn't the issue).

22. C - Drives transactions underground without addressing underlying desperation

Paragraph 4 states: "If desperate people need money and are willing to sell kidneys, banning such sales
doesn't relieve their desperation; it only removes one option." The argument is that prohibition doesn't
solve the underlying problem but drives activity underground. Answer A is opposite (defenders claim
prohibition doesn't eliminate exploitation). Answer B is wrong (the passage presents this as defenders'
argument but characterizes it as potentially reflecting privilege, not genuine concern). Answer D
contradicts the passage (defenders argue regulation is better than prohibition for preserving dignity).

23. C - The question of genuine consent becomes complicated when options are constrained by
poverty

Paragraph 5 asks: "Can a decision truly be voluntary when made under crushing poverty?" and states "this
response reveals the complexity of consent under conditions of severe inequality." The passage presents
this as a genuine complication without resolving it simply. Answer A is one response mentioned but
presented as problematic (paternalistic). Answer B is opposite (the passage questions whether such
choices are truly voluntary). Answer D contradicts the passage (economic inequality is central to the
ethical question).
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24. C - Context-dependent evaluation of whether market exchange can respect dignity

The final paragraph states: "Perhaps the relevant question isn't whether markets are categorically
appropriate or inappropriate in certain domains but rather what conditions make market exchange
compatible with human dignity" and gives examples of how regulated markets with protections might
differ morally from unregulated ones. This supports context-dependent evaluation. Answer A contradicts
the passage. Answer B contradicts the passage (doesn't advocate complete prohibition). Answer D sets an
impossible precondition not supported by the passage.

25. C - Examine how museum practices reflect and perpetuate political ideologies

The passage systematically shows how seemingly neutral museum practices (display choices, architectural
design, acquisition) embody and reinforce political commitments, particularly colonial ideology. Each
section examines a different aspect of how museums aren't neutral but political. Answer A is too extreme
(passage discusses repatriation debates without simply advocating immediate return of all artifacts).
Answer B isn't supported (passage discusses reform efforts). Answer D misstates the passage (it critiques
the implicit claim of Western superiority in traditional displays, not endorsing it).

26. B - Reflects a view of indigenous cultures as part of natural history rather than ongoing societies

Paragraph 2 explicitly states: "Artifacts appear alongside geological specimens and taxidermied animals,
implying that these cultures belong to natural history rather than ongoing human societies." This
placement reflects and reinforces a particular ideological view. Answer A misstates the passage (doesn't
say this accurately represents indigenous cultures). Answer C is irrelevant (preservation quality isn't the
point). Answer D addresses the museums' argument but not what the display reflects ideologically.

27. C - Reinforces cultural authority claims through architectural references

Paragraph 3 states: "The neoclassical facades of major institutions evoke European antiquity, claiming
cultural authority through architectural reference." The architecture isn't arbitrary but serves to reinforce
particular cultural claims. Answer A is opposite. Answer B misses the point (practical considerations aren't
discussed). Answer D overstates it (architecture contributes to but doesn't entirely determine meaning).

28. C - Is characterized by the author as paternalistic and ignoring indigenous perspectives

Paragraph 5 states: "But this paternalistic argument ignores indigenous perspectives." The passage then
explains how this argument fails to account for indigenous views about sacred objects. Answer A is
opposite (the argument doesn't address indigenous concerns). Answer B is opposite (the passage says the
argument ignores this violence). Answer D overstates the claim (capability isn't equated with exclusive
legitimacy).

29. B - The circumstances under which objects were acquired raise questions about ownership
legitimacy

Paragraph 6 states: "Many were stolen, acquired through coercion, or purchased from colonized peoples
lacking genuine autonomy to decline. Claiming that such circumstances create valid ownership rights
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extends colonial violence into the present." This raises legitimacy questions. Answer A is opposite
(passage emphasizes problematic acquisition circumstances). Answer C is opposite (passage questions
whether genuine autonomy existed). Answer D is too extreme (passage says "many" not "all" and
distinguishes between theft and coercive purchasing).

30. B - Acknowledging that all curation involves cultural perspective and interpretation

The final paragraph states: "These approaches recognize that there is no single 'objective' way to present
cultural artifacts—all curation involves choice and interpretation shaped by the curator's cultural position."
This fundamental recognition is presented as necessary for addressing colonial legacies. Answer A is too
superficial (just adding art doesn't address the underlying issues). Answer C is insufficient (critical labels
alone don't address structural issues). Answer D is opposite (maintaining current practices is the problem,
not the solution).

31. B - Time experience is socially constructed and varies by historical period and social position

The passage demonstrates temporal variation across industrial vs. pre-industrial periods (paragraphs 2-3),
across genders (paragraph 5), and across classes (paragraph 6). The overarching argument is that time
experience isn't natural or universal but socially shaped. Answer A makes a value judgment the passage
doesn't (passage doesn't claim pre-industrial organization was "better"). Answer C is contradicted
(paragraph 6 discusses how "time-saving" technologies don't actually save time equally). Answer D is too
extreme (passage discusses problems but doesn't advocate immediate abandonment).

32. C - Task requirements and natural rhythms

Paragraph 2 explicitly states: "pre-industrial societies oriented time around tasks rather than clocks" and
"Agricultural communities structured days by seasonal rhythms and the requirements of specific
activities." This contrasts with clock-based industrial time. Answer A is the industrial approach, not pre-
industrial. Answer B describes industrial enforcement mechanisms. Answer D describes contemporary
technology's temporal effects.

33. B - Demonstrated the difficulty of adapting to new temporal structures

Paragraph 3 discusses resistance: "Resistance was fierce—early industrial workers often failed to appear
on Mondays, took unauthorized breaks, and refused the relentless regularity factories demanded." The
passage frames this as showing how difficult the temporal transition was, not as character flaws or
successful rejection. Answer A imports a moral judgment not in the passage. Answer C contradicts the
passage (resistance wasn't successful in preventing industrial time). Answer D contradicts the passage (the
resistance is historically significant in showing temporal restructuring's difficulty).

34. C - The chronic time scarcity experienced especially by working parents
Paragraph 5 defines the time bind: "Professional work demands long hours... Domestic labor... remains

time-intensive... The result is chronic time scarcity producing stress, guilt, and compromised
relationships." This specifically discusses working parents, particularly mothers. Answer A is opposite
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(time bind is about problems, not benefits). Answer B describes how the wealthy solve time problems, not
the time bind. Answer D describes pre-industrial time organization.

35. C - Temporal autonomy and time availability vary significantly by class

Paragraph 6 contrasts wealthy individuals' temporal autonomy and ability to purchase time with working-
class and poor individuals' lack of control and multiple job demands, concluding with "time poverty." This
demonstrates class-based temporal inequality. Answer A is opposite (passage emphasizes inequality).
Answer B is opposite (poor have less leisure due to multiple jobs and long commutes). Answer D
contradicts the passage (multiple jobs create time poverty, not solve it).

36. D - Current temporal organization may not be as necessary as assumed

The final paragraph states: "These divergent experiences suggest that industrial temporal discipline may
not be as essential to productivity as assumed." The pandemic revealed alternatives to standard industrial
time organization, questioning its necessity. Answer A is opposite. Answer B contradicts the passage
(experiences were divergent, not equal). Answer C contradicts the passage (alternatives emerged, though
establishing new norms is difficult).

37. C - Examine different theories of personal identity and their implications

The passage systematically presents the body criterion (paragraph 2), psychological continuity criterion
(paragraph 3), Parfit's challenges to both (paragraph 4), implications of Parfit's view (paragraphs 5-6), and
a tentative conclusion (paragraph 7). The structure is presenting theories, examining problems, exploring
implications. Answer A is too strong (passage raises questions but doesn't prove identity doesn't exist).
Answer B contradicts the passage (body criterion is challenged, not defended). Answer D contradicts the
passage (memory/psychological continuity is one criterion examined but not the only one endorsed).

38. B - It would imply that brain transplant recipients are different people

Paragraph 2 states: "If personal identity depends on bodily continuity, then someone who loses limbs or
receives organ transplants might become a different person. More dramatically, if technology enabled
transferring your brain into a new body, the body criterion would absurdly suggest you didn't survive the
transfer." The brain transplant case is presented as particularly problematic for the body criterion. Answer
A 1s opposite (bodies do change, that's part of the problem). Answer C isn't the main objection discussed.
Answer D is a value claim not supported by the passage.

39. C - Memory is incomplete and potentially unreliable

Paragraph 3 explains: "Memory is unreliable and incomplete. You don't remember most of your
childhood, yet you presumably remain the same person who experienced it. Moreover, if false memories
could be implanted, would someone with fake memories of your life become you?" These memory
problems challenge psychological continuity. Answer A is opposite. Answer B introduces death, which
isn't discussed in this context. Answer D is opposite (psychological change is accepted, the question is
whether continuity persists through change).
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40. B - Personal identity questions can't be answered by appealing to physical or psychological
continuity alone

Paragraph 4 presents the teleportation case where the Mars person has both physical (atomically identical
body) and psychological continuity, yet the scenario creates puzzles (especially when the original isn't
destroyed). Parfit uses this to conclude: "personal identity isn't what matters for survival; what matters is
psychological continuity regardless of whether it's technically 'the same person." This challenges both
criteria. Answer A misses the philosophical point. Answer C is contradicted (the thought experiment
challenges the body criterion). Answer D overstates it (Parfit argues psychological continuity matters but
identity doesn't).

41. A - We should care equally about all persons

Paragraph 5 states: "If identity doesn't fundamentally matter, then perhaps self-interested concern about
our future selves is partially irrational... this realization could reduce egoism and increase altruism—if the
boundaries between persons are less sharp than we imagine, concern for others becomes more like
prudential self-concern." This suggests we should care more equally about all persons. Answer B is
opposite. Answer C is opposite (paragraph 6 notes this view threatens personal responsibility). Answer D
contradicts the passage (psychological continuity creates connections).

42. C - We might treat identity as practically useful without believing in a metaphysical essence

The final paragraph states: "For practical purposes, treating persons as continuing entities makes sense
and enables important social practices. But this practical truth doesn't require believing in a metaphysical
essence constituting personal identity across time." This distinguishes practical treatment from
metaphysical commitment. Answer A contradicts the passage ("identity might be vague in ways that don't
admit precise criteria"). Answer B contradicts the passage (practical importance is emphasized). Answer
D oversimplifies (passage distinguishes practical usefulness from metaphysical truth, not equal
correctness of all theories).

43. C - Compare aggregative and deliberative conceptions of democracy

The passage presents the traditional aggregative model (paragraphs 1-3), introduces deliberative theory as
an alternative (paragraph 4), discusses benefits (paragraph 5), presents criticisms (paragraphs 6-7), and
suggests a hybrid approach (paragraph 8). The structure systematically compares two conceptions.
Answer A misrepresents the passage. Answer B overstates the claim (passage discusses benefits but not
universal superiority). Answer D isn't the focus (passage explores different models, not inherent flaws).

44. B - It treats preferences as fixed rather than potentially transformable

Paragraph 3 states: "the aggregative model treats preferences as fixed inputs rather than as potentially
transformed through political participation." This is presented as a fundamental limitation. Answer A isn't
discussed as a problem. Answer C is presented as a feature, not a problem (though critics of deliberation
might see equal input as a virtue). Answer D is opposite (the passage questions whether majority rule
produces optimal outcomes in aggregative democracy).

20



45. C - Reasoned discussion and collective judgment formation

Paragraph 4 explains: deliberative theory emphasizes "reasoned discussion among citizens as democracy's
core" and "citizens should deliberate—exchanging reasons, responding to arguments, and potentially
revising their views." The focus is on collective reasoning. Answer A is the aggregative approach, not
deliberative. Answer B is opposite (deliberation aims to transform preferences). Answer D contradicts
deliberative theory (it emphasizes broad participation).

46. A - Education and rhetorical skill affect participation and influence

Paragraph 6 states: "deliberation might advantage the already privileged—those with education, rhetorical
skill, and time to participate. Power inequalities shape who speaks, whose arguments receive attention,
and whose perspectives frame debates." This explains how existing inequalities might be reinforced in
deliberation. Answer B isn't mentioned. Answer C is contradicted (voting's egalitarianism is presented as
potential advantage over deliberation). Answer D misses the structural point (it's not that privileged have
better arguments but that they have advantages in deliberative settings).

47. B - Deep disagreement stems from incompatible fundamental values

Paragraph 7 states: "what if deep disagreement stems from incompatible fundamental values? If we
disagree about whether religious revelation counts as legitimate political reasoning... no amount of
deliberation will resolve these differences." This presents fundamental value disagreement as limiting
deliberation. Answer A is opposite (agreement would make deliberation easier). Answer C isn't the
problem discussed. Answer D contradicts paragraph 6 (time to participate affects who can deliberate, not
whether deliberation works when people do participate).

48. C - Combine deliberative practices with voting mechanisms

The final paragraph explicitly states: "Perhaps the ideal combines both elements—deliberation to inform
and potentially transform preferences, voting to reach decisions when deliberation doesn't produce
consensus." This hybrid approach is presented as addressing limitations of each alone. Answer A
contradicts the passage. Answer B contradicts the passage. Answer D introduces expert rule, which isn't
discussed as preferable.

49. B - Introduce care ethics as an alternative moral framework and examine its implications

The passage presents traditional impartial frameworks (paragraph 1), introduces care ethics as an
alternative (paragraphs 2-3), discusses implications (paragraph 4), presents criticisms (paragraph 5),
discusses integration with justice (paragraph 6), and examines methodological implications (final
paragraph). The structure is introducing an alternative and exploring it thoroughly. Answer A is too strong
(passage discusses integration, not replacement). Answer C overstates it (traditional philosophy is
challenged but not entirely dismissed). Answer D contradicts paragraph 6 (integration is discussed).
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50. B - Impartiality and abstract universal principles

Paragraph 1 describes traditional moral philosophy: "centers on justice, rights, and impartial principles"
and "Both approaches emphasize impartiality—moral agents should abstract from particular relationships
and attachments, treating strangers and loved ones by the same principles." This characterization sets up
the contrast with care ethics. Answer A describes care ethics, not traditional philosophy. Answer C
overstates it (traditional philosophy may reflect masculine perspectives but doesn't claim to be exclusively
feminine). Answer D describes care ethics.

51. B - Focusing on responsive relationships and particular others' needs

Paragraph 2 states care ethics "proposes that moral thinking fundamentally involves attending to
relationships, responding to particular others' needs, and maintaining caring connections." Paragraph 3
adds: "Real moral life involves ongoing relationships with particular others, not isolated choices between
strangers." Answer A overstates it (care ethics doesn't reject all moral reasoning). Answer C is wrong
(care ethics doesn't eliminate obligation, it reframes it). Answer D is too narrow (care ethics applies to all
relationships, not just family).

52. C - Justify troubling partiality or perpetuate oppressive relationships

Paragraph 5 presents critics' concerns: "If special obligations to family and friends are fundamental, what
about obligations to distant others who need help desperately? Care for one's own easily becomes excuse
for ignoring those outside one's circle" and "care relationships aren't always benign... Without justice
principles to constrain care, it might perpetuate oppression.”" These are the main criticisms. Answer A is
opposite (critics worry care ethics isn't impartial enough). Answer B is opposite (critics worry it focuses
too much on personal relationships). Answer D is opposite (critics worry it doesn't require enough
philosophical reasoning/principles).

53. C - Would create a richer framework but faces challenges about their relationship

Paragraph 6 states: "Rather than choosing between care and justice, we need both—integrated into a richer
moral framework." Paragraph 7 acknowledges challenges: "How exactly do care and justice relate? When
do special obligations to particular others outweigh general obligations to distant strangers? Can we
systematically integrate what appear to be fundamentally different moral orientations?" Answer A
contradicts paragraph 6. Answer B contradicts the passage (integration is proposed, not rejection). Answer
D contradicts paragraph 7 (integration faces challenges and hasn't been definitively accomplished).
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BIOLOGICAL AND BIOCHEMICAL FOUNDATIONS OF
LIVING SYSTEMS - ANSWER EXPLANATIONS

1. B - The net result would be ATP hydrolysis without accomplishing metabolic work

Running glycolysis and gluconeogenesis simultaneously would create a futile cycle. Glycolysis converts
glucose to pyruvate while producing ATP. Gluconeogenesis converts pyruvate back to glucose while
consuming ATP. If both ran together, glucose would be converted to pyruvate and back to glucose, with
the net result being ATP hydrolysis without any productive metabolic outcome. The passage explicitly
states this would "constitute a futile cycle wasting ATP." This is why reciprocal regulation exists—to
ensure only one pathway operates at a time based on cellular energy needs. Answer A is wrong because
they wouldn't produce equal amounts (they run in opposite directions). Answer C is true but doesn't
explain the wastefulness. Answer D describes a real difference but doesn't explain why simultaneous
operation is wasteful.

2. C - PFK-2, increasing F2,6BP production

The passage states: "In the fed state, insulin signaling leads to dephosphorylation of this enzyme,
activating its PFK-2 activity and increasing F2,6BP levels." During the fed state with high insulin, the
bifunctional enzyme is dephosphorylated, favoring its PFK-2 activity which synthesizes F2,6BP. F2,6BP
then activates PFK-1 (promoting glycolysis) and inhibits FBPase-1 (inhibiting gluconeogenesis), which
makes metabolic sense—the fed state should favor glucose breakdown, not synthesis. Answer A is
opposite (fed state favors glycolysis, not gluconeogenesis). Answer B is wrong (citrate inhibits PFK-1
when energy is abundant). Answer D is opposite (FBPase-2 activity decreases F2,6BP and is active during
fasting, not feeding).

3. A - Synthesizing glucose from non-carbohydrate precursors

All the experimental findings point to gluconeogenesis: decreased F2,6BP (which inhibits FBPase-1,
allowing gluconeogenesis), increased glucose output, elevated glucagon (fasting hormone), and increased
gluconeogenic enzyme activity. After 12 hours of fasting, the liver shifts from glucose utilization to
glucose production to maintain blood glucose for the brain. Gluconeogenesis synthesizes glucose from
lactate, amino acids, and glycerol—non-carbohydrate precursors. Answer B is opposite (glycolysis would
be suppressed during fasting). Answer C is wrong (glycogen storage occurs in the fed state, not after
fasting). Answer D contradicts the reciprocal regulation described in the passage.

4.D - F2,6BP, activating PFK-1 while inhibiting FBPase-1

The passage explicitly states: "F2,6BP is...allosterically inhibited by AMP and F2,6BP—the same
molecules that activate PFK-1. This reciprocal regulation ensures that glycolysis and gluconeogenesis do
not operate simultaneously." F2,6BP activates the glycolytic enzyme (PFK-1) while inhibiting the
gluconeogenic enzyme (FBPase-1), making it a reciprocal regulator. Answer A is wrong (ATP inhibits
PFK-1 but doesn't affect FBPase-1 the same way). Answer B is wrong (citrate inhibits PFK-1 but isn't
mentioned for FBPase-1). Answer C is wrong (AMP activates PFK-1 and inhibits FBPase-1, so it's
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reciprocal, but the question asks which molecule, and D is more specifically discussed in the passage as
the key reciprocal regulator).

5. A - The newly synthesized strand, removing misincorporated nucleotides

The passage states: "When an incorrect nucleotide is incorporated, the distorted geometry causes the
polymerase to pause. The DNA can then slip back into the exonuclease site, where the incorrect nucleotide
is removed before synthesis continues." The 3' to 5' exonuclease activity removes mistakes from the newly
synthesized strand, working backward from the 3' end. This is proofreading—checking the work just
completed. Answer B is wrong (the template strand is not degraded during normal replication). Answer C
is wrong (only the new strand with errors is targeted). Answer D describes a different function (RNase H
removes primers, not the 3' to 5' exonuclease of DNA pol III).

6. D - The parental strand has methylated adenine residues at GATC sequences

The passage explains: "DNA is methylated on adenine residues at GATC sites shortly after replication,
creating a brief window where the parental strand (methylated) can be distinguished from the newly
synthesized strand (not yet methylated)." This methylation difference allows the mismatch repair system
to identify which strand contains the error—it's the unmethylated (new) strand. Answer A is wrong (uracil
in DNA is a damage signal, not a normal feature of parental strands). Answer B is wrong (primers are on
both old and new strands during synthesis). Answer C confuses DNA methylation with histone
modification.

7. C - The mismatch repair system normally catches errors that escape proofreading

The 100-fold increase (from 1 to 100 mutations per 10° bp) in the MutS™ mutant shows that mismatch
repair normally prevents most errors that escape proofreading. The passage states proofreading reduces
errors to 1 in 10, and mismatch repair further reduces them to 1 in 10'°. Without mismatch repair, the
error rate returns to the proofreading-only level. Answer A is wrong (other mechanisms exist—DNA
polymerase proofreading still works). Answer B is correct as an observation but doesn't explain what C
does. Answer D is wrong (DNA pol III functions fine without MutS, as shown by the mutant being viable).

8. B - The combination of increased mispairing and absent mismatch repair compounds the problem

5-bromouracil causes increased mispairing during replication (it's a thymine analog that can pair with
guanine). Normally, mismatch repair would fix these errors, but the MutS™ mutant lacks functional
mismatch repair. The combination of more errors being made (due to 5-bromouracil) plus no mechanism
to fix them (no MutS) leads to the dramatic 1000-fold increase. This demonstrates synergy between error
generation and error correction deficiency. Answer A is opposite (5-BU creates problems, not solutions).
Answer C is too extreme (DNA pol III still functions). Answer D is wrong (wild-type cells have mismatch
repair to handle 5-BU-induced errors).

9. A - 1 per 107 nucleotides (without proofreading correction)

The passage states: "DNA polymerase III...has an error rate of approximately 1 mistake per 107 nucleotides
incorporated. This accuracy stems from the enzyme's ability to select correct Watson-Crick base pairs."
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This is the base selectivity rate before proofreading. Then: "The 3'to 5' exonuclease activity...proofreading
reduces the error rate to approximately 1 in 10°." So without functional proofreading (exonuclease domain
mutated), the error rate would be 1 per 10—the rate from base selection alone. Answer B would require
functional proofreading. Answer C would be better than wild-type, which is impossible if removing a
correction mechanism. Answer D is wrong (the polymerase activity remains, just without proofreading).

10. C - Malonate increases apparent Km without changing Vmax

The data shows: without inhibitor, Km = 1.0 mM and Vmax = 50 umol/min. With 2 mM malonate,
apparent Km = 3.0 mM and Vmax = 50 umol/min. The Km increased (from 1.0 to 3.0) while Vmax
remained constant (50 pmol/min in both cases). This is the hallmark of competitive inhibition—more
substrate is needed to reach half-maximal velocity (higher Km) because substrate must compete with
inhibitor, but given enough substrate, the maximum velocity is still achievable. Answers A, B, and D all
incorrectly describe changes in Vmax, which the data shows remains constant.

11. B - Competitive inhibition where substrate and inhibitor compete for the same binding site

The passage states: "at very high succinate concentrations (100x Km), the inhibition by malonate could
be essentially overcome." This is diagnostic of competitive inhibition. When substrate concentration is
much higher than inhibitor concentration, substrate outcompetes the inhibitor for the active site, and near-
normal activity is restored. Answer A is wrong (irreversible inhibition cannot be overcome by excess
substrate). Answer C is wrong (allosteric inhibition typically cannot be overcome by substrate
concentration). Answer D is wrong (permanent modification would be irreversible).

12. D - A noncompetitive inhibitor

The passage describes oxaloacetate as decreasing both Km and Vmax proportionally while keeping the
Km/Vmax ratio constant. This is characteristic of noncompetitive inhibition, where the inhibitor can bind
to either free enzyme or the enzyme-substrate complex, reducing the amount of functional enzyme
(decreasing Vmax) while also affecting substrate binding (decreasing Km proportionally). Answer A is
wrong (competitive inhibition increases Km without changing Vmax). Answer B is wrong (an activator
would increase Vmax, not decrease it). Answer C is wrong (irreversible inhibition would decrease Vmax
but wouldn't maintain a constant Km/Vmax ratio in the specific way described).

13. A - It would increase further beyond 3.0 mM

In competitive inhibition, the apparent Km increases with inhibitor concentration according to:
Km(apparent) = Km(1 + [I]/Ki), where [I] is inhibitor concentration and Ki is the inhibitor dissociation
constant. If malonate concentration doubles (2 mM to 4 mM), the apparent Km would increase beyond
the current 3.0 mM value. More inhibitor means more competition for the active site, requiring even higher
substrate concentrations to reach half-maximal velocity. Answer B is opposite. Answer C would only be
true if inhibitor concentration stayed constant. Answer D makes no mechanistic sense.

14. A - Have the same y-intercept but different slopes
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In a Lineweaver-Burk plot (1/v vs 1/[S]), the y-intercept equals 1/Vmax and the x-intercept equals -1/Km.
For competitive inhibition, Vmax remains constant (so same y-intercept), but apparent Km increases (so
the x-intercept becomes less negative, and the line is steeper with a different slope). The lines intersect at
the y-axis where they share the same 1/Vmax value. This is the diagnostic pattern for competitive
inhibition on a Lineweaver-Burk plot.

15. B - It moves ions against their electrochemical gradients using ATP

Active transport is defined by moving substances against their concentration or electrochemical gradients
using cellular energy (typically ATP). The Na*/K*-ATPase moves 3 Na* out (against its gradient—Na" is
higher outside) and 2 K* in (against its gradient—K" is higher inside), hydrolyzing one ATP per cycle.
This is primary active transport, directly using ATP hydrolysis. Answer A describes facilitated diffusion
or secondary active transport, not primary active transport. Answer C describes channel transport
(passive). Answer D is irrelevant to the classification of active transport.

16. D - Before Na“ is released to the extracellular space

The passage describes the mechanism: "phosphorylation of the pump by ATP...causes a conformational
change that exposes the Na* binding sites to the extracellular space, releasing Na*." The sequence is: (1)
Na* binds inside the cell, (2) ATP phosphorylates the pump, (3) conformational change occurs, (4) Na* is
released outside. Phosphorylation must occur before Na* release because phosphorylation drives the
conformational change that allows release. Answer A is wrong (K" binding comes after Na* release and
triggers dephosphorylation). Answer B is wrong (Na* and K* don't bind simultaneously). Answer C is
wrong (ADP is a product, not a binding substrate).

17. A - Reduced K* gradient decreasing the membrane potential's magnitude

The resting membrane potential is primarily determined by the K* gradient because the membrane is most
permeable to K* at rest. The Nernst equation predicts: E_ K = (RT/F) In([K*]Jout/[K*]in). When the Na*/K*-
ATPase is inhibited, K* accumulates outside (or depletes inside), reducing the K* gradient. This makes
the K* equilibrium potential less negative, causing the membrane to depolarize (become less negative,
from -70 to -60 mV). The data shows decreased intracellular K* (140 to 120 mM), consistent with impaired
K* pumping. Answer B is unrelated. Answer C might occur but isn't the primary mechanism. Answer D
1s opposite (pump activity is decreased, not increased).

18. C - The ion gradients maintained by the pump are important for osmotic balance

Cell volume is regulated by controlling intracellular osmolarity. The Na'/K*-ATPase maintains low
intracellular Na*, which is crucial for osmotic balance. When the pump is inhibited, Na" accumulates
inside, increasing intracellular osmolarity and drawing water in. In hypotonic solutions (low external
osmolarity), water normally enters cells, but cells can compensate by reducing internal solute
concentration. Without functional Na'/K*-ATPase, cells cannot regulate internal Na® effectively,
impairing volume regulation and leading to excessive swelling. Answer A is wrong (the pump doesn't
directly transport water; aquaporins do). Answer B is wrong (ouabain doesn't affect membrane water
permeability). Answer D 1s wrong (hypotonic solutions don't activate the pump; they create osmotic
challenge).
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19. D - Prevent activation of self-reactive T cells in the absence of infection

The passage states: "This two-signal requirement prevents autoimmunity by ensuring T cells are only
activated when APCs detect danger signals." Co-stimulation (signal 2) is provided only when APCs
encounter pathogen-associated molecules or damage signals, indicating a genuine threat. Self-antigens
presented without co-stimulation lead to anergy or deletion rather than activation. This prevents T cells
from attacking the body's own tissues under normal conditions. Answer A is wrong (two signals might
slow activation slightly but that's not the primary purpose). Answer B is wrong (cytokine production
results from activation, not a reason for requiring two signals). Answer C is wrong (B cells can activate T
cells if they express B7, but this isn't the main point of two-signal requirement).

20. A - Th1l-mediated cell-mediated immunity

The passage data shows: elevated IFN-y (the signature Thl cytokine), activated macrophages (activated
by IFN-y from Thl cells), minimal antibody production (antibodies are produced by Th2-mediated
responses), and effective control of an intracellular bacterial pathogen (which requires cell-mediated
immunity to kill infected cells). The passage explicitly states: "Thl cells secrete interferon-y (IFN-y) and
activate macrophages to destroy intracellular pathogens." This matches the observed response perfectly.
Answer B is wrong (Th2 responses produce IL-4, IL-5, IL-13 and promote antibodies, not seen here).
Answer C is wrong (innate responses occur immediately, but day 7 shows adaptive T cell responses).
Answer D is wrong (minimal antibody production observed).

21. C - CD4" Th1 cells and possibly NK cells responding to the infection

IFN-y is primarily produced by Th1 CD4" T cells and NK (natural killer) cells. At day 3, adaptive T cell
responses are just beginning to develop (full activation by day 7), so the early I[FN-y likely comes from
innate NK cells responding to infection signals, possibly with some early Th1 contribution. By day 7, Th1
cells dominate IFN-y production. The passage states Thl cells secrete IFN-y. Answer A is wrong (plasma
cells produce antibodies, not cytokines). Answer B is wrong (complement is a protein cascade, not a
cellular source of IFN-y). Answer D is wrong (Tregs suppress immunity and produce IL-10 and TGF-p,
not IFN-y).

22. B - Play a critical role in coordinating the anti-bacterial response

When CD4* T cells are depleted, IFN-y production decreases, macrophage activation is impaired, and
bacterial clearance fails, leading to higher mortality. This demonstrates that CD4" T cells orchestrate the
immune response by secreting [FN-y to activate macrophages (the effector cells that actually kill bacteria).
CD4" T cells don't directly kill bacteria but coordinate other immune cells. The passage describes this
helper function of CD4" T cells. Answer A is wrong (CD8* T cells kill infected cells, not CD4" T cells).
Answer C is wrong (B cells produce antibodies, not T cells). Answer D is wrong (CD4* T cells interact
with MHC class II, not class I).

23. D - MHC class II on APCs presents bacterial peptides to CD4" T cells

The passage clearly states: "CD4" T cells recognize antigens presented by MHC class II molecules, which
are expressed on professional antigen-presenting cells (APCs)." For this intracellular bacterial infection,

27



APCs process bacterial proteins and present peptides on MHC class Il to activate CD4" Th1 cells, which
then coordinate the response. Answer A is wrong (MHC class I presents to CD8* T cells, not CD4").
Answer B is wrong (viral/bacterial distinction is irrelevant; the MHC-T cell pairing is wrong). Answer C
contradicts the entire passage about T cell activation requiring MHC presentation.

24. A - Approximately 2.5 ATP molecules are synthesized per pair of electrons passed to oxygen

The P/O ratio directly measures ATP produced per oxygen atom reduced (or per pair of electrons, since
each O atom accepts 2 electrons). A P/O ratio of 2.5 means that for every NADH oxidized (donating 2
electrons that eventually reduce /2 O: to H20), approximately 2.5 ATP are synthesized. This accounts for
the protons pumped by Complexes I, III, and IV and the protons required by ATP synthase. Answer B
misinterprets the ratio (oxygen is the electron acceptor, not a reactant for ATP synthesis). Answer C
confuses the P/O ratio with the number of protons pumped. Answer D is absurdly wrong (membrane
potential is ~0.18 V, not 2.5 V).

25. B - Most electron transport is normally coupled to ATP synthesis

Oligomycin blocks ATP synthase, preventing protons from flowing back through Fo. Without this proton
flow, the proton gradient builds to its maximum, creating back-pressure that inhibits further proton
pumping by the ETC complexes. This causes oxygen consumption to drop dramatically (to 10%). The
small remaining oxygen consumption likely reflects proton leak and residual uncoupled activity. This
demonstrates that electron transport and ATP synthesis are normally coupled through the proton
gradient—when you block one, the other is also inhibited.

26. B - DNP allows protons to bypass ATP synthase, dissipating the gradient as heat

DNP is a lipophilic weak acid that can pick up protons on one side of the membrane and release them on
the other, acting as a proton shuttle. This uncouples electron transport from ATP synthesis—electrons still
flow through the ETC, pumping protons and consuming oxygen, but the protons leak back through DNP
instead of ATP synthase. The energy is released as heat instead of captured in ATP bonds. This explains
all observations: increased oxygen consumption (no back-pressure from gradient), no ATP production
(protons bypass ATP synthase), and increased temperature (energy dissipated as heat). This is why DNP
was historically used (dangerously) as a weight-loss drug. Answer A is wrong (DNP doesn't directly
oxidize NADH). Answer C i1s wrong (ETC complexes still function; they're just uncoupled from ATP
synthesis). Answer D is nonsensical (mitochondria don't perform glycolysis).

27.D -240 mV

Using the simplified equation Ap = AY - 60(ApH), where ApH = pH(intermembrane) - pH(matrix) = 7.0
- 8.0 = -1.0. The membrane potential AY = 180 mV (matrix negative). Therefore: Ap = 180 - 60(-1.0) =
180 + 60 = 240 mV. Both components favor proton movement into the matrix: the electrical gradient
(matrix is negative, attracting positive protons) and the chemical gradient (matrix has fewer protons,
higher pH). Together they create a driving force of 240 mV for protons to flow through ATP synthase.

28. A - Oxygen reduction at Complex IV is essential for maintaining the proton gradient
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Cyanide binds to Complex IV and prevents electron transfer to oxygen, the final electron acceptor.
Without oxygen reduction, electrons back up through the entire ETC, stopping all electron flow. No
electron flow means no proton pumping, so the gradient dissipates and ATP synthesis stops. Oxygen's
role as final electron acceptor is essential for pulling electrons through the chain. When this is blocked,
the entire system shuts down. Answer B is wrong (cyanide inhibits Complex IV, not ATP synthase
directly). Answer C is opposite (ETC cannot function without oxygen if cyanide blocks Complex IV).
Answer D contradicts the chemiosmotic theory (ATP synthesis requires electron transport to maintain the
gradient).

29. C - Myosin heads cannot detach from actin without ATP binding

The passage describes the contraction cycle: "ATP binds to myosin head, causing it to detach from actin."
Without ATP, myosin remains tightly bound to actin in the rigor state. This is why rigor mortis occurs
after death—once cellular ATP is depleted, myosin heads cannot detach, and muscles become stiff. The
myosin heads remain locked in the strongly bound state after the power stroke until ATP binds to release
them. Answer A is opposite (myosin can bind actin without ATP; it's the detachment that requires ATP).
Answer B is wrong (tropomyosin position is controlled by calcium, not ATP directly). Answer D is wrong
(SR calcium release is triggered by action potentials, not ATP depletion).

30. B - Release of inorganic phosphate from the myosin head

The passage describes: "Power stroke occurs as Pi is released, pulling actin." In the cycle: (1) ATP
hydrolysis energizes the myosin head (stores energy), (2) myosin binds actin forming cross-bridge, (3) Pi
release triggers the conformational change (power stroke) that pulls actin, (4) ADP release completes the
cycle. The power stroke is specifically coupled to phosphate release, not ATP hydrolysis itself. ATP
hydrolysis prepares the myosin for the power stroke, but Pi release triggers it. Answer A is wrong (ATP
hydrolysis energizes but doesn't directly cause the power stroke). Answer C is wrong (ATP binding causes
detachment, not the power stroke). Answer D is wrong (calcium uptake causes relaxation, not the power
stroke).

31. A - Action potentials are unnecessary if sufficient Ca*>* reaches troponin

When cells are exposed to high extracellular Ca?*, calcium ions can enter through various calcium
channels. If intracellular Ca** rises sufficiently, it binds to troponin C, causing the conformational change
that moves tropomyosin and exposes actin-binding sites, triggering contraction. This demonstrates that
the action potential's role is simply to trigger Ca®*" release from the SR—if Ca?** is already present,
contraction occurs regardless. This experiment helped establish the calcium hypothesis of muscle
contraction. Answer B is wrong (Ca** regulates but doesn't directly provide energy). Answer C is wrong
(SR stores calcium effectively). Answer D is wrong (calcium acts through troponin, not directly on
myosin).

32. A - Ca* release from the sarcoplasmic reticulum is essential for contraction
Dantrolene blocks ryanodine receptors, preventing Ca?* release from the SR. Even though action

potentials occur and depolarize the T-tubules, without Ca** release, troponin-tropomyosin remains in the
"off" position blocking myosin-binding sites on actin. No contraction occurs because Ca?" is the essential
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trigger for exposing actin's myosin-binding sites. This demonstrates that action potentials alone don't cause
contraction—they must trigger Ca®" release. Dantrolene is used clinically to treat malignant hyperthermia,
a condition of excessive muscle contraction. Answer B is wrong (action potentials don't directly activate
contraction). Answer C is wrong (ATP is required, but Ca* is also essential). Answer D is wrong
(tropomyosin requires calcium-bound troponin to move).

33. B - Low despite lactose presence due to catabolite repression

The table shows that when both glucose and lactose are present, transcription is "Low." The passage
explains this is because: (1) lactose inactivates the repressor, allowing transcription, BUT (2) glucose
prevents cAMP accumulation, so cAMP-CAP complex doesn't form, and RNA polymerase doesn't bind
efficiently. This is called catabolite (glucose) repression—glucose is the preferred sugar, so the cell
represses lac operon transcription even when lactose is present. Only when glucose is depleted does cAMP
rise, allowing high lac operon expression. Answer A is wrong (glucose presence keeps expression low).
Answer C is wrong (repressor is inactivated by lactose). Answer D is wrong (glucose prevents high
expression through the cAMP-CAP system).

34. D - The operator is never blocked by repressor protein

Mutant 1 cannot produce functional repressor protein, so the operator is always unoccupied. RNA
polymerase can always access the promoter, leading to constitutive (constant) expression regardless of
lactose presence. This demonstrates that repressor normally provides negative regulation. Without
repressor, the "default" state is transcription. Answer A is wrong (cCAMP levels respond to glucose, not
repressor presence). Answer B is wrong (RNA polymerase binding varies with cAMP-CAP levels).
Answer C mischaracterizes the mechanism (lactose binds repressor, not operator).

35. A - Positive regulation by cAMP-CAP is necessary for high-level expression

Mutant 3 lacks functional CAP, so even when repressor is inactivated (lactose present) and glucose is
absent (CAMP present), transcription remains low because cAMP-CAP cannot form to activate the
promoter. This demonstrates that removing negative regulation (repressor) is insufficient for high
expression—positive regulation (cAMP-CAP) is also required. The table shows high expression requires
both lactose (to inactivate repressor) AND absence of glucose (to allow cAMP-CAP formation). Answer
B is wrong (CAP and repressor function independently). Answer C is wrong (CAP is a transcription factor,
not a metabolic enzyme). Answer D is wrong (the operon uses both negative and positive regulation).

36. C - No expression even with lactose, since the super-repressor is dominant

The I”s super-repressor cannot bind inducer (lactose/allolactose), so it remains bound to the operator
permanently. In a partial diploid with both I*s and wild-type lacl, both repressors are produced. The super-
repressor will bind the operator and cannot be removed by lactose. Even though wild-type repressor could
be inactivated by lactose, the super-repressor remains bound, blocking transcription. This demonstrates
dominance of I“s—one copy is sufficient to prevent induction. Answer A is wrong (super-repressor
prevents expression). Answer B is wrong (super-repressor is dominant). Answer D is insufficient (glucose
absence helps but can't overcome super-repressor).
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37. B - All three structural genes are transcribed together from one promoter

Coordinate regulation means multiple genes are regulated together as a unit. The passage states: "These
genes are transcribed as a single polycistronic mRNA under control of a single promoter." When the
promoter is activated, all three genes (lacZ, lacY, lacA) are transcribed together, ensuring coordinate
production of all enzymes needed for lactose metabolism. This is the key feature of operons. Answer A is
wrong (operons have one promoter for multiple genes). Answer C is wrong (repressor binds once at the
operator, affecting all genes). Answer D is wrong (induction affects all genes simultaneously through the
single promoter-operator system).

38. D - Depolarization opens Na* channels, causing more depolarization

Positive feedback means the output enhances the input. During the rising phase: depolarization — voltage-
gated Na* channels open — Na" influx — more depolarization — more Na* channels open. This explosive,
self-reinforcing cycle rapidly drives the membrane potential toward the Na* equilibrium potential (+40
mV). The positive feedback continues until Na* channels inactivate. This is the mechanism underlying the
all-or-none property of action potentials. Answer A describes negative feedback (K* channels open in
response to depolarization but cause repolarization, ending the depolarization). Answer B describes the
pump's role in maintaining gradients (unrelated to action potential mechanism). Answer C is backwards
(hyperpolarization would close, not open, Na* channels).

39. C - Backward propagation of the action potential

The absolute refractory period occurs when Na* channels are inactivated. During this time, no stimulus
can trigger another action potential in that region of membrane. This ensures unidirectional propagation—
the action potential moves forward along the axon toward the terminal but cannot move backward toward
the cell body because the region just behind is in its absolute refractory period. Without refractory periods,
action potentials would spread in all directions, preventing organized signaling. Answer A is wrong
(repolarization occurs through K* channel opening, which isn't prevented by Na* channel inactivation).
Answer B 1s wrong (K* channels open during the action potential). Answer D is wrong (the action potential
does reach positive potentials; the refractory period comes after the peak).

40. A - Saltatory conduction is much faster than continuous conduction

The 20-fold reduction in conduction velocity (100 m/s to 5 m/s) when myelin is removed demonstrates
how efficient saltatory conduction is. In myelinated axons, action potentials jump from node to node,
requiring regeneration only at nodes. In demyelinated axons, the action potential must be regenerated
continuously along the entire axon length, which is much slower. The dramatic speed difference shows
why demyelinating diseases like multiple sclerosis cause severe neurological problems. Answer B is
wrong (myelin is an insulator, not a generator). Answer C is backwards (unmyelinated axons have lower
resistance in their membranes, but the point is about conduction mechanism). Answer D is wrong
(demyelination doesn't increase channel density).

41. B - Na* influx is necessary for the depolarization phase
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Local anesthetics like lidocaine or procaine block voltage-gated Na* channels, preventing Na* influx.
Without Na* influx, the depolarization phase of the action potential cannot occur—the membrane cannot
reach threshold or generate the rapid upstroke. This prevents pain signals from propagating from the
affected area to the brain. The observation that blocking Na* channels completely prevents action
potentials proves that Na* influx is absolutely required for action potential generation. Answer A is
backwards (repolarization occurs through K* efflux, not Na* influx). Answer C is wrong (K* channels
open independently in response to depolarization). Answer D is wrong (resting potential depends mainly
on K* permeability, not Na*).

42. D - Depolarized resting potential reducing the driving force for Na* influx

When extracellular K* increases, the K* gradient decreases, making the K* equilibrium potential less
negative (depolarized). Since resting potential is close to K* equilibrium potential, the resting potential
depolarizes (from -70 to -60 mV). The action potential amplitude depends on the difference between
resting potential and the peak potential (determined by Na* equilibrium potential, which hasn't changed).
With a depolarized resting potential (-60 mV instead of -70 mV), there's less distance to travel to reach
the same peak (+40 mV), so amplitude is reduced (from 110 mV to 100 mV change). The driving force
for Na* influx is also reduced because the membrane is closer to Na* equilibrium potential at rest. Answer
A describes normal repolarization (doesn't explain reduced amplitude). Answer B is wrong (increased K*
doesn't directly affect Na" channels). Answer C is opposite (resting potential depolarized, not
hyperpolarized).

43. C - Increased fatty acid oxidation due to lack of insulin's anabolic effects

Without insulin, cells cannot effectively take up glucose, so they metabolize fats for energy. Adipose
tissue breaks down triglycerides to fatty acids, which travel to the liver. The liver oxidizes these fatty acids
through B-oxidation, producing acetyl-CoA. When acetyl-CoA accumulates (because gluconeogenesis
and fatty acid oxidation are both active while glycolysis is suppressed), it's converted to ketone bodies
(acetoacetate, P-hydroxybutyrate, acetone). These ketone bodies accumulate in blood, causing
ketoacidosis in severe cases. This is a diagnostic feature of uncontrolled Type 1 diabetes. Answer A is
opposite (glucose metabolism is impaired without insulin). Answer B is opposite (insulin signaling is
absent). Answer D is partially true (glucagon stimulates ketogenesis) but C more directly explains why—
lack of insulin's anabolic effects.

44. A - Their beta cells produce too much insulin (Alternative: B better explains the mechanism)

Type 2 diabetics show elevated insulin levels (25 pU/mL vs 10 pU/mL in controls), indicating
hyperinsulinemia. However, this must be interpreted in context: beta cells are overproducing insulin in an
attempt to compensate for insulin resistance in peripheral tissues. The fact that glucose remains elevated
despite high insulin demonstrates that the insulin isn't working effectively—this is insulin resistance.
While answer A is technically true (beta cells do produce excessive insulin), answer B would better
explain the underlying mechanism: the tissues are resistant to insulin action. The elevated insulin is
compensatory, not the primary defect.

45. B - Receptor-mediated signal transduction affecting transporter localization
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Insulin binds to insulin receptors (receptor tyrosine kinases) on muscle and adipose cells, triggering a
signaling cascade involving IRS proteins, PI3K, and Akt. This signaling causes GLUT4-containing
vesicles to move from intracellular storage to the plasma membrane (translocation), where GLUT4 can
facilitate glucose uptake. This is an example of receptor-mediated signal transduction regulating
transporter localization. Once at the membrane, GLUT4 facilitates glucose transport down its
concentration gradient (facilitated diffusion), but the translocation itself is the signal transduction event.
Answer A describes the transport mechanism after GLUT4 is in place, not insulin's effect. Answer C is
wrong (glucose transport through GLUT4 is facilitated diffusion, not active transport). Answer D is wrong
(muscle doesn't perform significant gluconeogenesis).

46. A - Increase blood glucose by breaking down liver glycogen

Glucagon's primary action is to raise blood glucose during fasting. It activates glycogen phosphorylase
through a cAMP-PKA signaling cascade, promoting glycogenolysis in the liver. The glucose-6-phosphate
produced is converted to free glucose (liver has glucose-6-phosphatase) and released into the bloodstream.
This is the rapid response to falling blood glucose. Glucagon also promotes gluconeogenesis for sustained
glucose production. Answer B is opposite (insulin promotes glycogen synthesis). Answer C is wrong
(glucagon doesn't directly affect muscle glucose uptake). Answer D is wrong (glucagon promotes, not
inhibits, fatty acid oxidation to provide alternative fuel).

47. A - Smooth endoplasmic reticulum

The smooth ER (lacking ribosomes) has two major functions: (1) lipid synthesis, including phospholipids
and cholesterol for membranes, and (2) detoxification of drugs and toxins through cytochrome P450
enzymes. The smooth ER is particularly abundant in liver hepatocytes (detoxification) and cells producing
steroid hormones (lipid-based). Answer B (rough ER) is involved in protein synthesis, not lipid synthesis
or detoxification. Answer C (Golgi) modifies and packages proteins. Answer D (peroxisomes) break down
fatty acids and detoxify hydrogen peroxide but aren't the primary site of drug detoxification or membrane
lipid synthesis.

48. C - Anaphase I

During meiosis I, homologous chromosomes (each consisting of two sister chromatids) separate and move
to opposite poles during anaphase 1. This is the reductional division that produces haploid cells. In meiosis
II, sister chromatids separate during anaphase II. Answer A (prophase I) is when homologs pair and
recombination occurs. Answer B (metaphase I) is when homologs align at the metaphase plate. Answer
D (telophase I) is when the cell divides after chromosomes have already separated.

49. B - The enzyme changes shape upon substrate binding to optimize catalysis

The induced fit model, proposed by Daniel Koshland, states that the enzyme's active site is not rigid but
flexible. When substrate binds, the enzyme undergoes a conformational change that optimizes the
geometry for catalysis—bringing catalytic residues into proper position and stabilizing the transition state.
This explains enzyme specificity and catalytic power better than the rigid lock-and-key model. Answer A
describes the older lock-and-key model. Answer C is obviously wrong (enzymes have specific active
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sites). Answer D is wrong (enzymes return to original shape after catalysis—they're not permanently
modified).

50. D - Continuously in the 5' to 3' direction

The leading strand is synthesized continuously as the replication fork opens because its 5' to 3' direction
of synthesis matches the direction of fork movement. DNA polymerase adds nucleotides to the 3' -OH,
synthesizing 5' to 3', which means the leading strand grows continuously toward the fork. Answer A
describes the lagging strand (Okazaki fragments). Answer B is wrong (DNA synthesis is always 5' to 3',
never 3' to 5'). Answer C is wrong (primase makes short RNA primers, then DNA polymerase extends
them).

51. A - ATP

ATP is the immediate energy source for muscle contraction. ATP binding causes myosin to detach from
actin, and ATP hydrolysis energizes the myosin head for the power stroke. Each cycle of attachment,
power stroke, and detachment requires one ATP molecule. Answer B (glucose) provides energy but must
be metabolized to ATP first. Answer C (creatine phosphate) serves as a rapid ATP buffer, quickly
regenerating ATP from ADP, but isn't directly used by myosin. Answer D (NADH) provides electrons for
oxidative phosphorylation but isn't directly used for contraction.

52. C - The frequency of heterozygotes in the population

In the Hardy-Weinberg equation, p represents the frequency of one allele and q represents the frequency
of the other allele (p + q = 1). When calculating genotype frequencies: p? = frequency of homozygous
dominant (AA), 2pq = frequency of heterozygotes (Aa), and g*> = frequency of homozygous recessive (aa).
The coefficient 2 in 2pq accounts for the two ways heterozygotes can form (A from mother, a from father,
or vice versa). Answer A is just p (allele frequency). Answer B is q (allele frequency). Answer D is p.

53. B - Plasma cells (differentiated B lymphocytes)

When B lymphocytes are activated by antigen and receive T helper cell signals, they differentiate into
plasma cells—specialized antibody factories. Plasma cells have extensive rough ER for synthesizing large
amounts of antibody protein. They secrete antibodies specific for the antigen that activated them. Some B
cells become memory B cells instead. Answer A (T lymphocytes) provide cell-mediated immunity and
help but don't make antibodies. Answers C and D (macrophages and neutrophils) are phagocytes that can
engulf antibody-coated pathogens but don't produce antibodies.

54. D - Formed between the carboxyl group of one amino acid and the amino group of another

A peptide bond is a covalent bond linking amino acids in proteins. It forms through a condensation
(dehydration) reaction between the carboxyl group (-COOH) of one amino acid and the amino group (-
NH:) of another, releasing water. The resulting bond is -CO-NH-, also called an amide bond. This is the
defining bond of the primary structure of proteins. Answer A describes glycosidic bonds. Answer B is
incorrect (the hydroxyl group isn't involved; it's the carboxyl's carbonyl). Answer C describes
phosphodiester bonds.
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55. C - Stroma

The Calvin cycle (light-independent reactions) occurs in the stroma, the fluid-filled space surrounding the
thylakoids inside chloroplasts. The stroma contains the enzymes for carbon fixation, including RuBisCO.
The light-dependent reactions occur in the thylakoid membranes, producing ATP and NADPH that are
then used in the stroma for the Calvin cycle. Answer A (thylakoid membrane) is where light reactions
occur. Answers B and D aren't the sites of the Calvin cycle.

56. A - Establishes an osmotic gradient in the kidney medulla for water reabsorption

The loop of Henle, particularly the descending and ascending limbs, creates a countercurrent multiplier
system that establishes a high osmolarity (high salt concentration) in the kidney medulla. The ascending
limb actively pumps out Na* and Cl~ without water following, increasing medullary osmolarity. This
gradient allows water to be reabsorbed from the collecting duct (when ADH is present) as it passes through
the hyperosmotic medulla, concentrating the urine. Answer B describes the glomerulus. Answer C
describes juxtaglomerular cells (renin secretion). Answer D is done by the proximal tubule.

57. B - Inhibits an enzyme early in the pathway to prevent overproduction

Negative feedback regulation (feedback inhibition) is a common mechanism for metabolic regulation.
When the end product of a biosynthetic pathway accumulates, it typically inhibits the first committed step
of its own synthesis (usually an allosteric inhibition of the first enzyme unique to that pathway). This
prevents overproduction and waste of resources. For example, in amino acid biosynthesis, the amino acid
product inhibits the first enzyme in its synthetic pathway. Answer A describes positive feedback. Answer
C is wrong (products do affect enzymes in feedback regulation). Answer D is opposite (feedback inhibition
decreases pathway flux).

58. B - A poly-A tail is added to the 3' end (Correct answer, though key may indicate D)

Eukaryotic mRNA processing includes three major modifications: (1) addition of a 7-methylguanosine
cap to the 5' end, (2) splicing to remove introns and join exons, and (3) addition of a poly-A tail (~200
adenine nucleotides) to the 3' end. All processing occurs in the nucleus before the mRNA is exported to
the cytoplasm for translation. The poly-A tail protects mRNA from degradation and aids in translation.
Answer A is wrong (introns are removed, not translated). Answer C is wrong (processing occurs in the
nucleus). Answer D is wrong (the 5' cap is retained and required for translation initiation).

59. C - ATP and NADPH

The light-dependent reactions (light reactions) occur in the thylakoid membranes and produce ATP
(through photophosphorylation) and NADPH (by reducing NADP" using electrons from water). Water is
split (photolysis), releasing O: as a byproduct and providing electrons. The ATP and NADPH produced
are then used in the Calvin cycle (light-independent reactions) to reduce CO- to carbohydrate. Answer A
describes the overall products of photosynthesis (glucose from Calvin cycle, O: from light reactions).
Answer B lists reactants, not products. Answer D incorrectly combines products of different stages.
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PSYCHOLOGICAL, SOCIAL, AND BIOLOGICAL
FOUNDATIONS OF BEHAVIOR - ANSWER
EXPLANATIONS

1. C - Standard consolidation theory, since older memories have transferred to cortex

Temporally graded retrograde amnesia—where recent memories are more impaired than remote
memories—is the key evidence supporting standard consolidation theory. This pattern occurs because
recent memories still depend heavily on the hippocampus, while remote memories have undergone
systems consolidation and transferred to cortical storage. When the hippocampus is damaged, recent
memories (still hippocampus-dependent) are lost, but remote memories (now cortically stored) remain
relatively intact. This temporal gradient demonstrates the gradual transfer process that standard
consolidation theory proposes. Answer A is wrong because multiple trace theory predicts that all episodic
memories (even remote ones) require the hippocampus, so there shouldn't be a temporal gradient. Answer
B is irrelevant (working memory is intact in these patients). Answer D contradicts the observed amnesia.

2. A - Is a form of non-declarative memory that doesn't require conscious recollection

The passage explicitly distinguishes declarative memory (explicit, conscious) from non-declarative
memory (implicit, unconscious). Procedural memory—Iearning skills like riding a bicycle—is non-
declarative; you can perform the skill without consciously recalling the learning process or articulating
the steps. The passage notes that hippocampal patients have "intact...procedural learning," demonstrating
that these memory systems are neurally distinct. Answer B is wrong (procedural memory depends on basal
ganglia and cerebellum, not hippocampus). Answer C is wrong (practice improves procedural memory
through strengthening motor programs). Answer D is wrong (procedural memories are long-term).

3. D - Memory representations undergo reorganization from hippocampal to cortical storage

The fMRI data shows a clear temporal shift: initially (1 hour), high hippocampal activation and low
cortical activation during retrieval; later (1 month), reduced hippocampal activation and increased cortical
activation. This pattern directly demonstrates the reorganization process central to systems
consolidation—memories initially encoded and retrieved via hippocampus gradually become represented
in distributed cortical networks. The concurrent observation of less detailed recall and more semantic
knowledge suggests transformation from episodic to semantic memory during consolidation. Answer A
is wrong (retrieval is still possible, just with different neural substrates). Answer B is wrong (hippocampal
volume changes aren't mentioned and normal aging doesn't involve degeneration). Answer C is wrong
(working memory capacity isn't discussed).

4. B - Hippocampal activation even for remote memories when episodic details are retrieved

Multiple trace theory's key claim is that the hippocampus remains necessary for retrieving rich episodic
details regardless of memory age. While semantic gist can become hippocampus-independent, detailed
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contextual and perceptual information—the "what, where, when" specifics of personal experiences—
always requires hippocampal involvement according to this theory. Each retrieval creates a new
hippocampal trace, so the hippocampus continues binding together the distributed cortical representations
of episodic details. Answer A contradicts multiple trace theory's central claim. Answer C is too extreme
(some retrieval would occur, just less detailed). Answer D mischaracterizes the theory (episodic content
can be retrieved with hippocampal involvement).

5. B - Maintain their advantaged position or experience modest changes

The data shows dramatic persistence of advantage for those born in the top 25%: 55% remain in the top
25%, and another 25% stay in the upper-middle class—totaling 80% maintaining advantaged positions.
Only 20% experience any downward mobility, and even then, most (15%) only drop to lower-middle
class, with just 5% reaching the bottom. This demonstrates that privilege is substantially reproduced across
generations. Answer A is opposite (downward mobility is minimal). Answer C is contradicted by the data
showing origin matters enormously. Answer D is obviously contradicted by the vastly different outcomes
by class origin.

6. D - Children from affluent families often succeed even beyond what their test scores predict

Cultural capital—non-financial assets like knowledge of "highbrow" culture, refined speech patterns,
familiarity with educational norms, and social skills—helps explain how privileged children succeed even
when their academic abilities alone don't predict superior outcomes. They possess cultural knowledge and
behavioral styles valued by educational and professional institutions, providing advantages independent
of measured ability. The passage states cultural capital "facilitates success in educational and professional
settings" and enables "reproduction of social class across generations," challenging meritocratic claims.
Answer A is opposite (cultural capital demonstrates unequal opportunities). Answer B is too narrow
(financial wealth matters but isn't the only factor). Answer C is contradicted (social class follows patterns,
not randomness).

7. A - The meritocratic ideal of American society

The finding that 40% of children born poor remain poor directly challenges the American Dream's
meritocratic promise that hard work and talent determine success regardless of starting point. If society
were truly meritocratic, birth circumstances shouldn't predict adult outcomes so strongly. The persistence
of poverty across generations suggests structural barriers limit mobility regardless of individual merit.
Answer B is wrong (the data does show some mobility—60% of children born poor moved up). Answer
C is irrelevant (horizontal mobility involves same-level position changes). Answer D is wrong (these data
don't challenge the definition of stratification, just meritocratic assumptions about how it works).

8. C - A child of factory workers becoming a physician
Intergenerational mobility compares children's social position to their parents'. A child of factory workers
(working-class) becoming a physician (upper-middle or upper class) represents substantial upward

intergenerational mobility—the child achieved higher status than parents. Answer A describes horizontal
mobility (same level, different occupation). Answer B describes intragenerational mobility (same person's
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changes over time) or possibly horizontal mobility. Answer D describes intragenerational upward mobility
(same person moving up).

9. B - Education serves as a mechanism for both mobility and reproduction of inequality

The correlation between education and mobility is complex. Education can enable mobility—45% of poor
children who completed college achieved upward mobility versus only 8% without high school
completion, showing education's potential as an equalizer. However, access to quality education itself
depends on social class (wealthy families provide better schools, tutoring, enrichment), and cultural capital
shapes educational success beyond raw ability. Thus education simultaneously provides a pathway to
mobility for some while reproducing advantage for the already privileged. Answer A overstates the case
(education helps but doesn't eliminate background effects). Answer C is wrong (wealth affects educational
access and outcomes). Answer D is wrong (cultural capital is highly relevant to educational success, as
discussed in the passage).

10. D - Centration and perceptual focus characteristic of preoperational thinking

The passage defines centration as "focusing on one aspect while neglecting others" and notes that
preoperational children's thinking is dominated by perceptual appearances. The 4-year-old centers on the
perceptual features (appearance) while neglecting other information (being told it's a cow), demonstrating
the inability to integrate multiple pieces of information or consider transformations—hallmarks of
preoperational thought. This is also why preoperational children fail conservation tasks (they center on
height of liquid while neglecting width). Answer A is wrong (formal operational thought involves abstract
reasoning, not concrete perceptual focus). Answer B is wrong (conservation is mastered in concrete
operational stage). Answer C is wrong (object permanence develops in sensorimotor stage).

11. C - Cognitive development is universal and invariant across individuals and contexts

Piaget proposed that all individuals progress through the same stages in the same order, with formal
operations representing the endpoint achieved in adolescence. The finding that many adults don't
consistently demonstrate formal operational thinking contradicts this universality assumption—it suggests
development may be more variable, context-dependent, or domain-specific than Piaget proposed.
Additionally, the observation that "performance varies by domain expertise and familiarity" suggests
thinking is more situational than stage theory predicts. Answer A is a core assumption still supported.
Answer B remains generally supported despite variations in timing. Answer D is about a different
developmental period and remains supported.

12. A - The role of specific experience and cultural context in cognitive development

Street vendor children's advanced conservation of money—precisely the domain relevant to their daily
experience—but typical conservation of other quantities demonstrates that domain-specific experience
accelerates development in that area. This challenges Piaget's emphasis on universal biological maturation
as the primary driver and shows that cultural activities and practical experience shape cognitive
development. Children develop skills needed in their environment, suggesting development is more
culturally situated than Piaget's universal stage theory proposes. Answer B is opposite (this shows
experience matters beyond maturation). Answer C overstates the case (some universal processes exist,
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like object permanence emerging across cultures). Answer D mischaracterizes the finding (education and
experience clearly matter).

13. B - Accommodation to resolve disequilibrium

The passage defines accommodation as modifying schemas to fit new information. The child's initial
schema "dog" encompasses all four-legged furry animals. Encountering a cat creates disequilibrium—the
schema doesn't fit reality (this animal is different from dogs). The child accommodates by modifying the
schema, creating separate categories for dogs and cats. This is distinct from assimilation, where new
information is incorporated into existing schemas without modification (like calling all four-legged
animals "doggie" without differentiating). Answer A is wrong (assimilation wouldn't involve schema
modification). Answer C is wrong (egocentric thinking involves perspective-taking difficulty). Answer D
is wrong (conservation involves understanding quantity constancy despite appearance changes).

14. C - Labeling theory's prediction that official labels promote secondary deviance

The data shows that formally processed juveniles (receiving official deviant labels through arrest, court,
probation) had much higher reoffense rates (60% vs. 35%) and were more likely to internalize deviant
identities (45% vs. 15% identifying as "troublemakers/criminals"). This pattern precisely matches labeling
theory's predictions: official labeling creates a master status that becomes a self-fulfilling prophecy. Once
labeled and treated as deviant, individuals reorganize their self-concept around the deviant identity and
engage in more deviance (secondary deviance). The label limits opportunities (employment difficulties),
pushes individuals toward deviant peer groups, and shapes how others interact with them. Answer A
(strain theory) doesn't directly predict labeling effects. Answer B (differential association) focuses on
learning from peers rather than label effects. Answer D introduces biology, which isn't relevant to the
social labeling process.

15. B - Ritualist

Merton's ritualism describes abandoning cultural goals (success, advancement) while maintaining
institutionalized means (going through the motions of work). The person continues working but has given
up hope of achieving the goal of advancement—they follow the routine without pursuing the original
objective. This represents adaptation to blocked opportunities by scaling back aspirations while
maintaining conformity to behavioral expectations. Answer A (conformist) accepts both goals and means,
actively pursuing success. Answer C (retreatist) rejects both goals and means, withdrawing from society.
Answer D (rebel) rejects existing goals/means while substituting new ones.

16. D - Whether their peer group provides definitions favorable to shoplifting

Differential association theory proposes that deviance is learned through interaction with others,
particularly intimate social groups. According to Sutherland, individuals become deviant when exposed
to more definitions (attitudes, rationalizations, techniques) favorable to law violation than favorable to
conformity. If a teenager's friends provide rationalizations for shoplifting ("stores are rich," "everyone
does it"), demonstrate techniques, and normalize the behavior, the teenager is more likely to shoplift.
Answer A introduces biological determinism contradicting the social learning emphasis. Answer B
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introduces personality traits rather than social learning. Answer C represents structural explanations (strain
theory) rather than differential association's learning emphasis.

17. A - Societies benefit from having some deviance to reinforce norms

Durkheim's functional analysis proposes that deviance, despite being "negative," serves positive social
functions. By demonstrating what behavior is unacceptable, deviance clarifies moral boundaries for
everyone else. Public reactions to deviance (punishment, condemnation) reaffirm shared values and
strengthen group cohesion. Some deviance is therefore functional and perhaps even necessary for
society—complete elimination would remove these boundary-maintaining functions. The passage states
deviance "clarifies moral boundaries" and "promotes social cohesion." Answer B contradicts Durkheim's
view that some deviance is functional. Answer C is wrong (deviance has significant consequences,
according to Durkheim). Answer D is wrong (moral boundaries are central to social organization in
Durkheim's theory).

18. C - A criminal conviction can dominate how others see an individual, affecting opportunities

Master status refers to an identity that overshadows all others, becoming the primary lens through which
others perceive and interact with someone. A criminal label becomes a master status—despite other
identities (parent, employee, community member), the "criminal" label dominates. This affects
opportunities (employment discrimination), social relationships (stigma), and how authorities treat the
person (heightened surveillance). The passage states the label "dominates others, affecting how society
treats the individual and how they see themselves." Answer A is wrong (labeled individuals often engage
in more deviance due to the label). Answer B mischaracterizes the distinction (both are important, but
master status explains long-term label effects). Answer D is contradicted by the research showing
substantial long-term consequences.

19. A - Unconditioned stimulus that naturally produced fear

The loud noise is an unconditioned stimulus (UCS) because it naturally, automatically produces fear
(unconditioned response, UCR) without any prior learning. Babies instinctively fear loud noises—no
conditioning required. In Watson's procedure, the loud noise (UCS) was paired with the rat (initially
neutral stimulus), and through classical conditioning, the rat became a conditioned stimulus (CS) that
elicited fear (conditioned response, CR). Answer B describes the rat after conditioning. Answer C
describes the fear response. Answer D is wrong because the noise naturally produces fear, not neutral
throughout.

20. D - Gambling behavior is so persistent despite inconsistent wins

Variable-ratio schedules (reinforcement after unpredictable number of responses) produce the highest
response rates and greatest resistance to extinction. Slot machines operate on variable-ratio schedules—
you might win after 5 pulls, then 50 pulls, then 3 pulls. The unpredictability keeps people playing because
the next response might be reinforced. This explains why gambling is so addictive and persistent even
through long losing streaks. By contrast, continuous reinforcement (every response reinforced) leads to
quick extinction when reinforcement stops. Answer A is wrong (fixed-interval schedules produce
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scalloped response patterns, not optimal learning). Answer B is wrong (reinforcement is generally more
effective than punishment). Answer C is irrelevant (the question isn't comparing conditioning types).

21. B - Pairing anxiety-provoking stimuli with relaxation to create new associations

Systematic desensitization is a classical conditioning-based therapy. It works by pairing stimuli that
trigger anxiety (tests, in this case) with relaxation responses. Since anxiety and relaxation are incompatible
responses, repeated pairing gradually associates test situations with relaxation instead of anxiety. Patients
progress through a hierarchy from least to most anxiety-provoking situations while maintaining relaxation,
gradually reconditioning their response. This is counterconditioning—replacing one conditioned response
with another. Answer A describes punishment, not relevant here. Answer C describes operant
reinforcement schedules, not classical conditioning. Answer D describes observational learning
(Bandura), not the classical conditioning mechanism of systematic desensitization.

22. C - Generalization to similar stimuli

Generalization occurs when conditioned responses extend to stimuli similar to the original conditioned
stimulus. Little Albert's fear of the white rat generalized to similar stimuli (white rabbit, cotton, Watson's
white hair). In this example, fear of white rats generalizing to white rabbits demonstrates generalization
based on shared features (white, furry). This is adaptive in real life—if one snake is dangerous,
generalizing fear to similar snakes protects you. Answer A (discrimination) is opposite—Ilearning to
respond only to specific stimuli and not similar ones. Answer B (extinction) involves eliminating a
conditioned response through repeated CS presentation without UCS. Answer D (operant conditioning)
involves learning through consequences, not the association-based process described.

23. D - SSRIs' therapeutic effects require neural plasticity and circuit reorganization beyond
immediate neurotransmitter changes

The critical observation is timing: benzodiazepines (enhancing GABA) work within hours, while SSRIs
(blocking serotonin reuptake) take weeks despite immediately increasing synaptic serotonin. If SSRIs
worked through simple neurotransmitter level increases, they should work immediately. The delayed
effect suggests SSRIs trigger downstream adaptations—treceptor sensitivity changes, neurogenesis,
synaptic remodeling, and neural circuit reorganization—that take time to develop but ultimately produce
therapeutic benefits. This i1s why the passage notes SSRIs "work through downstream changes in neural
circuitry rather than immediate neurotransmitter increases." Answer A is wrong (SSRIs do work through
neurotransmitter modulation, just with additional downstream effects). Answer B overgeneralizes
(effectiveness depends on the condition and individual). Answer C doesn't follow (different mechanisms
and timelines don't indicate which condition is easier to treat).

24. B - Dopamine deficiency that can be partially corrected by increasing dopamine synthesis

Parkinson's disease involves degeneration of dopamine neurons in the substantia nigra, depleting
dopamine in the striatum (nigrostriatal pathway). L-DOPA is a dopamine precursor that crosses the blood-
brain barrier (dopamine itself cannot), gets converted to dopamine by surviving neurons, and partially
restores dopamine levels. The improvement in motor symptoms (tremors, rigidity, movement initiation)
demonstrates that these symptoms result from dopamine deficiency. However, treatment only partially
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corrects the problem—it doesn't restore dead neurons—and long-term treatment complications
(dyskinesias, fluctuations) reflect the progressive underlying neurodegeneration. Answer A is opposite
(Parkinson's involves dopamine deficiency, not excess). Answer C confuses neurotransmitter systems
(Parkinson's is dopaminergic, not serotonergic). Answer D is wrong (involves dopamine deficiency, not
GABA excess).

25. A - Neural adaptations that compensate for chronic GABA enhancement

Tolerance develops when the nervous system adapts to chronic drug presence, requiring higher doses to
achieve the same effect. With benzodiazepines enhancing GABA function, the brain compensates by
downregulating GABA receptors, reducing their sensitivity, or increasing excitatory neurotransmission to
maintain balance. This homeostatic adaptation means the original benzodiazepine dose becomes less
effective. The withdrawal symptoms when stopping reflect the now-unbalanced system—with GABA
function normalized but compensatory changes remaining, the brain is temporarily hyperexcitable.
Answer B is absurdly extreme (GABA depletion doesn't occur). Answer C introduces an irrelevant
neurotransmitter system. Answer D is wrong (benzodiazepines don't work through dopamine).

26. C - Increasing acetylcholine availability can temporarily improve function but doesn't address
ongoing neuronal death

Acetylcholinesterase inhibitors slow the breakdown of acetylcholine, increasing its availability at
synapses. In Alzheimer's disease, cholinergic neurons degenerate, and increasing the efficiency of
remaining neurons provides modest, temporary benefit—improved memory and attention. However, these
medications are symptomatic treatments, not disease-modifying. They don't stop the underlying pathology
(amyloid plaques, tau tangles, neurodegeneration), so benefits diminish as more neurons die. The passage
notes "benefits diminished over 2 years as neurodegeneration continued." Answer A is contradicted
(acetylcholine is crucial for memory, and enhancing it helps temporarily). Answer B is wrong
(medications don't cure, just provide modest symptom relief). Answer D is opposite (Alzheimer's involves
acetylcholine deficiency, not excess).

27. D - Excessive glutamate release causing excitotoxicity

The passage explains: "Excessive glutamate activity can cause excitotoxicity, damaging or killing neurons
through overstimulation. This occurs in strokes when blocked blood flow causes massive glutamate
release." When brain regions are deprived of oxygen and glucose (ischemia), neurons become energy-
depleted and unable to maintain ion gradients. This causes massive glutamate release and impaired
glutamate reuptake. The excessive glutamate overstimulates NMDA receptors, causing excessive calcium
influx, activating destructive enzymes, and killing neurons—damage extending beyond the initially
ischemic region. Answer A is wrong (strokes involve ischemia, not GABA changes). Answers B and C
introduce irrelevant neurotransmitter systems (serotonin and dopamine aren't the primary mechanisms of
stroke-induced neuronal death).
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28. A - Allows individuals to develop bicultural competence and maintain family connections while
succeeding in dominant culture

Integration strategy's superiority in the data (highest self-esteem, lowest depression, best academic
performance, strong family relationships) stems from its flexibility and breadth. By maintaining heritage
culture, individuals preserve family bonds, cultural identity, and community support—protective factors
for well-being. By engaging the dominant culture, they develop skills and relationships needed for
educational and economic success. This bicultural competence provides advantages in diverse settings.
The passage notes integration involves "maintaining heritage culture while engaging with dominant
culture, creating bicultural identity." Answer B describes assimilation, not integration. Answer C describes
separation, not integration. Answer D is too absolute (integration doesn't eliminate discrimination but
provides resilience).

29. C - Valuing cultural pluralism and retention of distinct identities

The salad bowl metaphor represents pluralism—diverse cultures maintaining distinct identities while
coexisting, like ingredients in a salad retaining their individual characteristics while contributing to a
whole. This contrasts with the melting pot, where distinct identities are lost in blending. The passage states
the salad bowl presents "an alternative vision where diverse cultures maintain distinct identities while
coexisting" and "values cultural differences." Answer A describes melting pot/Anglo-conformity, not
salad bowl. Answer B is opposite (salad bowl celebrates diversity). Answer D mischaracterizes pluralism
(cultures interact, just without forced conformity).

30. B - Cultural gaps between generations can create family conflict when children acculturate
faster than parents

The data shows assimilation creates "strained family relationships (especially with less-acculturated
parents)." When children adopt dominant culture and abandon heritage culture more rapidly than parents
(who may retain stronger heritage culture ties), cultural and value gaps emerge. Children may reject
parents' "old-fashioned" ways, prefer English over heritage language, and adopt different values, creating
communication barriers and conflict. Parents may feel their children have rejected family and culture. This
intergenerational acculturation gap strains relationships despite children's good intentions. Answer A
ignores the documented relationship strain. Answer C contradicts the data showing effects on family
relationships. Answer D is opposite (research consistently shows children acculturate faster than parents).

31. D - A positive sense of cultural heritage can provide resilience and coping resources

The passage states "strong ethnic identity served as a protective factor, buffering against discrimination's
harmful effects." Ethnic identity provides multiple resources: sense of belonging and community support,
positive group identification countering negative stereotypes, cultural traditions and values offering
meaning, and connection to heritage providing pride and self-esteem. These resources help individuals
cope with discrimination psychologically and maintain well-being despite external prejudice. Answer A
overstates the protective effect (discrimination still has impact, but ethnic identity buffers/reduces it).
Answer B is contradicted by the protective factor finding. Answer C is opposite (marginalization produces
worst outcomes).
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32. B - Reading is an automatic process that interferes with the controlled process of color naming

The Stroop effect demonstrates conflict between automatic and controlled processes. Reading is so well-
practiced and automatic that it occurs involuntarily—when we see words, we read them automatically.
Color naming requires controlled attention. On incongruent trials (word "RED" in blue ink), the automatic
reading process generates the wrong response ("red") that conflicts with the controlled color-naming task
(correct response: "blue"). Inhibiting the automatic response takes time, explaining slower and more error-
prone performance on incongruent trials. This demonstrates that automatic processes can interfere with
controlled processing. Answer A is absurd. Answer C is opposite (people read very well, that's the
problem—they can't stop reading). Answer D is opposite (the effect demonstrates limited attentional
resources and conflict between processes).

33. A - Treisman's attenuation model suggesting personally relevant information can break through

The finding that 70% noticed their name in the unattended ear—despite being instructed to ignore it—
demonstrates that unattended information receives some semantic processing, not just physical feature
analysis. Highly salient or personally relevant information (like one's own name) has a lower threshold
for conscious detection and can capture attention even when unattended. Treisman's model proposes that
unattended information is weakened (attenuated) but not completely blocked, allowing important stimuli
to break through. Answer B (Broadbent's early filter) is contradicted—if all unattended information were
blocked before semantic processing, names couldn't be detected. Answer C is contradicted by the data.
Answer D is wrong (selective attention clearly occurred—95% accurately shadowed the attended
message).

34. C - Visual-manual tasks create more interference than auditory conversation

Texting involves visual attention (looking at phone), manual responding (typing), and cognitive
processing (message composition), all while driving requires visual monitoring and manual control. This
creates massive interference because texting competes directly with driving for visual and manual
resources. Phone conversation involves only auditory and cognitive channels. Passenger conversation
causes even less impairment because passengers monitor traffic and modulate conversation accordingly
(pause during complex maneuvers). The 60% increase for texting vs. 10% for passengers demonstrates
how resource overlap affects interference. Answer A is contradicted by the data. Answer B is opposite
(divided attention clearly impairs performance). Answer D is opposite (passengers cause less impairment).

35. C - Conscious awareness is limited and selective, dependent on attention

Change blindness (missing changes during interruptions) and inattentional blindness (missing the gorilla
while counting passes) dramatically demonstrate that conscious perception is highly selective and limited.
We don't perceive everything in our visual field—only what receives attention becomes conscious.
Without attention to specific features or objects, even large, obvious stimuli don't enter awareness. This
challenges naive realism—the intuition that we perceive everything "out there." Consciousness is a
spotlight, not a floodlight. Answer A is opposite (consciousness is limited, not unlimited). Answer B is
opposite (attention determines what becomes conscious). Answer D is contradicted (people miss changes
entirely, showing imperfect visual memory).
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36. B - Automatic tasks requiring minimal attention can be combined more successfully than
demanding controlled tasks

The key finding is the performance difference between task pairs. Simple, well-practiced tasks (finger
tapping, tone counting) have become relatively automatic, requiring minimal conscious attention. These
can be combined with minimal interference because they don't heavily compete for limited controlled
attentional resources. Complex, demanding tasks (solving math problems, memorizing words) require
substantial controlled processing and cannot be effectively performed simultaneously—the 40%
performance decline demonstrates severe interference when both tasks demand controlled attention. This
supports the automatic vs. controlled processing distinction. Answer A is contradicted by the 40% decline
in complex dual tasks. Answer C is backwards (complex tasks are harder, not easier). Answer D is too
absolute (simple tasks can be combined successfully).

37. C - Each incremental increase in SES corresponds to health improvements

The passage emphasizes that the SES-health relationship is "continuous" with "each step down the SES
ladder corresponds to worse health, not just a threshold effect." The data perfectly illustrates this:
cardiovascular disease prevalence is 15% in the bottom quartile, 9% in the middle half, and 5% in the top
quartile. Each level up shows improvement, not just a poverty/non-poverty distinction. This gradient
pattern demonstrates that SES affects health across the entire spectrum, not just at extremes. Answer A is
contradicted (health disadvantages exist across SES levels). Answer B is contradicted (incremental
improvements occur throughout the spectrum). Answer D is obviously contradicted by the clear
relationship shown.

38. C - Weathering hypothesis suggesting race-based stress effects beyond SES

The critical data point: African American college-educated mothers (7.5 per 1,000) have higher infant
mortality than White non-college mothers (5.5 per 1,000). This cannot be explained by SES or education
alone—college-educated African American mothers have achieved higher SES but still show worse
outcomes than lower-SES White mothers. The weathering hypothesis proposes that chronic exposure to
discrimination and race-based stress causes accelerated physiological deterioration (weathering) that
undermines health even among higher-SES African Americans. The passage states this "may explain why
African American women show increased pregnancy complications." Answer A is contradicted (education
helps but doesn't eliminate disparities). Answer B is too narrow (SES matters but isn't the only factor).
Answer D describes a different phenomenon (Hispanic paradox).

39. C - Higher SES individuals can more readily adopt and benefit from innovations

Fundamental cause theory proposes that SES provides flexible resources (money, knowledge, power,
social connections) applicable to maintaining health in multiple ways. When new health innovations
emerge (treatments, preventive measures, health information), higher-SES individuals can afford them,
learn about them faster, access them more easily, and implement them more successfully. For example,
when mammography screening emerged, educated women learned about it and obtained it sooner; when
smoking risks became known, higher-SES individuals quit more rapidly. This means medical advances
may initially increase disparities by benefiting the privileged first. Answer A is absurd. Answer B is
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opposite (innovations often aren't immediately accessible to all). Answer D contradicts the theory (SES
affects both behavior and access).

40. B - Social position affects physiological wear through chronic stress exposure

Allostatic load measures cumulative physiological damage from chronic stress—elevated blood pressure,
dysregulated cortisol, inflammation, and metabolic dysfunction. The data shows clear gradients: scores
increase with decreasing SES and among African Americans (who face discrimination). This pattern
demonstrates that social stressors (financial strain, job insecurity, discrimination, neighborhood crime)
have biological consequences. Chronic stress exposure literally "gets under the skin" through
neuroendocrine and inflammatory pathways, damaging health. The passage explains that allostatic load is
"cumulative physiological wear from chronic stress" that "damages cardiovascular, metabolic, and
immune systems." Answer A is contradicted. Answer C is opposite (clear group differences exist). Answer
D is contradicted (allostatic load predicts health outcomes).

41. C - Financial barriers affecting healthcare access and contributing to disparities

The data shows a clear gradient: 45% of uninsured delayed care due to cost, 25% with high-deductible
insurance delayed care, and only 8% with comprehensive coverage delayed care. Financial barriers
prevent people from seeking timely care, leading to more severe illness, later diagnosis, worse outcomes,
and higher eventual costs. This access barrier contributes significantly to health disparities because
uninsured and underinsured populations are disproportionately lower-SES and minority groups. Answer
A is contradicted. Answer B is contradicted (clear differences in access by insurance status). Answer D is
wrong (delayed care leads to worse outcomes—Ilater cancer detection, uncontrolled chronic conditions,
preventable complications).

42. A - Schachter-Singer two-factor theory suggesting arousal can be cognitively relabeled

The suspension bridge study demonstrates arousal misattribution—a key prediction of two-factor theory.
Participants experienced arousal from fear (crossing a shaky bridge), but without clear attribution for this
arousal, they cognitively labeled it based on situational cues (attractive confederate present). This arousal
was then interpreted as attraction rather than fear, leading to higher attractiveness ratings and more follow-
up calls. This supports two-factor theory's claim that arousal is general/undifferentiated, with cognitive
interpretation determining which emotion is experienced. The same physiological state (arousal) produced
different emotions (fear vs. attraction) depending on cognitive label. Answer B (Cannon-Bard) doesn't
predict misattribution. Answer C contradicts the finding that arousal was relabeled. Answer D (James-
Lange) gets the sequence wrong (arousal preceded emotion in this study).

43. D - James-Lange and two-factor theories suggesting arousal contributes to emotional experience

Propranolol blocks peripheral physiological arousal (beta-adrenergic receptors), reducing heart rate
increases, blood pressure changes, and other arousal symptoms. The finding that blocking arousal reduced
fear experience demonstrates that physiological arousal contributes to emotional experience—consistent
with James-Lange theory ("we feel afraid because our heart races") and two-factor theory (arousal is one
necessary component). Answer A (Cannon-Bard) is contradicted—this theory claims arousal and emotion
are independent, so blocking arousal shouldn't affect emotional experience. Answer B is too narrow

46



(cognition matters, but the propranolol finding specifically implicates arousal's role). Answer C is
contradicted (blocking bodily arousal affected emotion).

44. B - Cognitive interpretation influences both emotional experience and physiological responses

The reappraisal experiment shows top-down effects: changing how participants thought about stimuli
(cognitive reappraisal) reduced both subjective emotion AND physiological arousal. This demonstrates
bidirectional influence—cognition shapes not just emotional experience but also bodily responses.
Reappraising an image as less threatening reduces the emotional response, which in turn reduces arousal.
This supports appraisal theories emphasizing cognitive evaluation's role and demonstrates that emotions
aren't purely bottom-up from physiological arousal. Answer A is opposite (arousal was affected by
cognition). Answer C is opposite (cognition influenced emotion). Answer D is contradicted (reappraisal
changed which emotion was experienced).

45. C - Central route

The elaboration likelihood model (ELM), developed by Petty and Cacioppo, distinguishes two routes to
persuasion. The central route involves careful, thoughtful consideration of message arguments—
evaluating argument quality, logic, and evidence. This requires motivation and ability to process
information carefully and leads to more enduring attitude change. The peripheral route involves superficial
cues (attractiveness, credibility, number of arguments) rather than argument quality. Answer A
(peripheral) is the less thoughtful route. Answers B and D use different terminology than the ELM (the
model specifically uses "central" and "peripheral").

46. A - Adolescence

Erik Erikson's psychosocial development theory proposes eight stages, each with a developmental crisis.
Identity vs. role confusion occurs during adolescence (roughly ages 12-18), when individuals explore
different roles, values, and beliefs to form a coherent sense of self. Successful resolution leads to fidelity—
a strong sense of identity. Failure results in role confusion—uncertainty about one's place in society. This
stage involves exploring "Who am I?" through experimentation with different identities. Answer B (early
childhood) corresponds to initiative vs. guilt. Answer C (middle adulthood) corresponds to generativity
vs. stagnation. Answer D (late adulthood) corresponds to integrity vs. despair.

47. D - Amygdala

The amygdala, located in the medial temporal lobe, is the primary brain structure for fear conditioning
and emotional learning, particularly fear and threat detection. It receives sensory information and rapidly
evaluates emotional significance, especially potential threats. Damage to the amygdala impairs fear
conditioning—the inability to learn that certain stimuli predict danger. The amygdala also plays roles in
other emotions and emotional memory. Answer A (cerebellum) is involved in motor coordination and
some forms of implicit learning. Answer B (hippocampus) is crucial for explicit memory and spatial
navigation. Answer C (prefrontal cortex) is involved in emotion regulation and decision-making but not
primarily in initial fear conditioning.
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48. B - Diffusion of responsibility and pluralistic ignorance

The bystander effect, demonstrated in research following the Kitty Genovese case, shows that people are
less likely to help when others are present. Diffusion of responsibility occurs when individuals assume
others will help, so they feel less personal obligation ("someone else will do it"). Pluralistic ignorance
occurs when everyone assumes that because no one else is helping, the situation must not be an emergency
("if it were serious, others would react"). These processes inhibit helping in groups. Answer A is opposite
(groups reduce prosocial behavior in emergencies). Answer C is opposite (empathy doesn't increase in
crowds). Answer D is wrong (helping isn't automatic; social context strongly influences it).

49. C - Variable-ratio

Variable-ratio schedules (reinforcement after unpredictable number of responses) produce both the highest
response rate and greatest resistance to extinction. The unpredictability keeps organisms responding at
high rates because the next response might be reinforced. Slot machines use variable-ratio schedules,
explaining persistent gambling. Answer A (fixed-ratio) produces high rates but less resistance to
extinction. Answer B (fixed-interval) produces scalloped response patterns with pauses after
reinforcement. Answer D (continuous reinforcement) produces rapid learning but quick extinction—
organisms quickly notice when reinforcement stops.

50. A - Authoritative

Diana Baumrind identified three main parenting styles (later expanded to four). Authoritative parenting
combines high warmth/responsiveness with high demands/control—parents are loving and supportive
while maintaining clear expectations and boundaries. This style produces the best outcomes: children are
self-confident, socially competent, and academically successful. Answer B (authoritarian) is high
control/low warmth—strict rules without warmth. Answer C (permissive) is high warmth/low control—
indulgent with few demands. Answer D (uninvolved/neglectful) is low on both dimensions.

51. D - People get what they deserve, leading to victim-blaming

The just-world hypothesis, proposed by Melvin Lerner, is the belief that the world is fundamentally fair—
good things happen to good people, bad things to bad people. This belief maintains a sense of control and
predictability but leads to victim-blaming: if bad things only happen to people who deserve them, then
victims must have done something to bring misfortune upon themselves. This allows people to believe
they're safe from similar harm. For example, believing rape victims "asked for it" or that poor people are
lazy. Answer A mischaracterizes it (it's about people's beliefs, not actual justice system fairness). Answers
B and C are opposite of the just-world belief.

52. B - Rapid eye movements and vivid dreaming
REM (rapid eye movement) sleep is characterized by rapid eye movements, brain wave activity similar to
waking, muscle paralysis (atonia), vivid dreaming, and autonomic activation (increased heart rate,

breathing). REM sleep occurs cyclically throughout the night, increasing in duration toward morning.
Most memorable dreams occur during REM. Answer A describes non-REM deep sleep (stages 3-4) with
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slow delta waves. Answer C is wrong (significant brain activity occurs during REM). Answer D is wrong
(deep non-REM stages 3-4 are the deepest sleep, not REM).

53. C - Cohesive groups prioritize consensus over critical evaluation

Groupthink, described by Irving Janis, occurs when cohesive groups' desire for harmony and consensus
overrides realistic appraisal of alternatives. Conditions promoting groupthink include: high cohesion,
isolation from outside views, directive leadership, lack of systematic decision procedures, and high stress.
Symptoms include illusion of invulnerability, collective rationalization, stereotyping out-groups, self-
censorship, and pressure on dissenters. Poor decisions result (Bay of Pigs, Challenger disaster). Answer
A describes conditions preventing groupthink. Answers B and D also describe prevention conditions
(careful evaluation and independent thinking).

54. C - Reciprocal interactions between behavior, environment, and cognitive factors

Albert Bandura's social cognitive theory emphasizes reciprocal determinism—behavior, personal factors
(cognition, beliefs, expectations), and environment all influence each other bidirectionally. Unlike purely
behavioral views, this approach grants cognition a central role. People aren't just passively shaped by
environment; they actively interpret situations, set goals, self-regulate, and shape their environments. Key
concepts include observational learning, self-efficacy, and outcome expectations. Answer A describes
psychoanalytic theory. Answer B describes biological approaches. Answer D describes trait theory.

55. D - Dopamine

Dopamine, particularly in the mesolimbic pathway (ventral tegmental area to nucleus accumbens), is the
primary neurotransmitter mediating reward and reinforcement. Virtually all drugs of abuse increase
dopamine in this pathway—cocaine and amphetamines directly increase dopamine, opioids and alcohol
indirectly increase it. This dopamine increase produces rewarding effects and reinforces drug-taking
behavior. Repeated drug use causes neuroadaptations in the dopamine system contributing to addiction.
Answer A (GABA) is an inhibitory neurotransmitter. Answer B (serotonin) affects mood. Answer C
(acetylcholine) is involved in attention and muscle contraction.

56. B - Attitudes; behavior

Prejudice refers to attitudes—negative feelings, beliefs, and stereotypes about a group. It's the "feeling"
component. Discrimination refers to behavior—unfair treatment or actions against group members. It's
the "doing" component. For example, prejudice might involve believing a stereotype, while discrimination
involves refusing to hire someone based on group membership. These don't always correspond—people
can hold prejudiced attitudes without discriminating (social norms constrain behavior), or discriminate
without conscious prejudice (institutional discrimination). Answer A reverses the definitions. Answers C
and D oversimplify the concepts.

57. C - Rising average IQ scores over time across populations

The Flynn effect, documented by James Flynn, describes the observation that average 1Q scores have
increased about 3 points per decade across many countries throughout the 20th century. This suggests
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environmental factors (better nutrition, education, cognitive complexity of modern life, test familiarity)
substantially affect measured intelligence, since genetic changes couldn't occur this rapidly. The effect is
larger for fluid intelligence (problem-solving) than crystallized intelligence (knowledge). Answer A is
opposite. Answer B doesn't explain the Flynn effect (genes haven't changed rapidly). Answer D describes
a different concept (relative stability within individuals doesn't explain population-level increases).

58. A - Extinction of the conditioned response

Extinction in classical conditioning occurs when the CS is repeatedly presented without the UCS, causing
the CR to gradually weaken and eventually disappear. For example, if Pavlov's dogs heard the bell many
times without food following, they'd eventually stop salivating to the bell. Extinction doesn't erase the
original learning—spontaneous recovery (temporary reappearance of CR after a rest period) demonstrates
the association still exists in a weakened form. Answer B describes what happens after extinction with a
time delay, not during repeated CS-alone presentations. Answer C describes generalization, not extinction.
Answer D is opposite.

59. D - The interaction of biological, psychological, and social factors

The biopsychosocial model, championed by George Engel, proposes that health and illness result from
complex interactions among biological factors (genetics, physiology, pathogens), psychological factors
(behaviors, beliefs, emotions, stress, coping), and social factors (socioeconomic status, culture, social
support, healthcare access). This holistic approach contrasts with the purely biomedical model focusing
only on biology. For example, heart disease involves biological factors (genetics, high cholesterol),
psychological factors (stress, Type A personality, health behaviors), and social factors (SES, social
support, healthcare access). Answers A, B, and C are too narrow, considering only one dimension.
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