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Section 1: Chemical and Physical Foundations
of Biological Systems

Passages (44 Passage-Based Questions)

Passage 1 (4 questions)

Background:

Researchers study a newly identified oxidoreductase enzyme, OxRed, found in liver cells. OxRed
catalyzes the reversible oxidation of a specific a-hydroxy acid to an a-keto acid. Investigators
suspect that OxRed uses NAD*/NADH as a cofactor and is regulated by the cell’s redox state.

Experimental Details:

* Enzyme assays show that in a high NADH environment, OxRed predominantly performs
the reduction of a-keto acid back to a-hydroxy acid.

*  Under high NAD* conditions, OxRed is more active in the oxidation direction.
» Site-directed mutagenesis identifies a critical lysine residue needed for binding the NAD*

cofactor.

Passage 1 Questions
1. Which statement best describes a plausible mechanism by which OxRed shifts from
oxidation to reduction?

A. The enzyme is covalently modified at low NADH, rendering it inactive

B. Changes in the ratio of NAD" to NADH drive the enzyme to favor oxidation or
reduction

C. OxRed is irreversibly inhibited in the presence of high NAD™*

D. The oxidation step only occurs if the enzyme first undergoes proteolysis 2. If the
critical lysine is mutated to alanine, what outcome is most likely? A. The enzyme loses
the ability to bind NAD?*, impairing its catalytic function
B. The enzyme gains affinity for a different cofactor, FAD
C. The enzyme’s activity doubles due to stronger substrate binding
D. The mutation only affects post-translational modifications, leaving NAD™ binding intact

3. Which type of reaction is the enzyme OxRed most likely catalyzing?
A. Hydrolysis of a peptide bond
B. Redox conversion between a-hydroxy acid and a-keto acid
C. Decarboxylation of the acid to release CO-
D. Formation of ester linkages
4. 1If intracellular NAD" levels drop significantly, how might OxRed’s activity change
regarding a-hydroxy acid oxidation?
A. Oxidation would increase, as NAD" depletion favors that pathway
B. Oxidation would decrease, since insufficient NAD™ is available to accept electrons
C. Oxidation remains unchanged, because NAD" is not a cofactor
D. The reaction becomes irreversible toward oxidation




Passage 2 (4 questions)

Background:

A plasma physics team measures the behavior of ionized helium gas under varying electric fields.
They focus on the drift velocity of helium ions, which depends on electric field strength (E), ion
mass (m), and local temperature (T). The system approximates a classic model for charged particle
movement in a uniform field.

Relevant Equations (simplified):

1. vd X m—E (at constant temperature)
2. Increasing T at fixed E can enhance collisions, altering effective drift
Experiment:
. Ion mass is kept constant (He").
. They vary E from 100 V/m to 600 V/m, measuring drift velocity (v_d).
. Temperature is then raised from 300 K to 600 K, observing drift changes. Passage

2 Questions

1. Which statement best explains why drift velocity might initially increase with
temperature, then plateau or decrease?
A. As T rises, ions gain kinetic energy but also experience more collisions, limiting net drift
B. Higher T eliminates all collisions, maximizing drift velocity indefinitely
C. The ion mass changes at higher temperatures
D. Temperature does not affect drift velocity in an electric field
2. IfE is doubled at constant temperature, how would you expect v_d to change for
helium ions?
A. v_dremains the same, as it depends only on ion mass
B. v_d doubles, due to the linear relationship (v_d « E)
C. v_d decreases by half, since E is inversely proportional
D. v_d becomes zero, since collisions negate any effect of E
3. Which phenomenon might reduce measured drift velocity at very high temperatures?
A. Ton mass reduction leads to faster drift
B. Collisions become negligible, so drift saturates at a maximum
C. Increased collision frequency hinders net directional movement
D. The ions lose charge, halting drift entirely
4. If helium ions were replaced by heavier neon ions under the same E and T, what is the
expected trend for drift velocity?
A. Neon ions with higher mass would likely have lower v_d
B. Neon ions would have the same v_d as helium, independent of mass
C. Neon’s heavier mass increases velocity
D. v_d would be zero for heavier ions

Passage 3 (4 questions)
Background:



A cancer pharmacology group studies a compound, Inh-Top, which inhibits topoisomerase II, the
enzyme managing DNA supercoiling during replication. Inh-Top is tested on rapidly dividing
lymphoma cells.

Experimental Notes:

* Treating lymphoma cells with Inh-Top arrests cell division.
* DNA assays show increased double-strand breaks after Inh-Top exposure.
* Normal fibroblasts show less sensitivity, possibly due to slower replication rates.

Passage 3 Questions

1. Which step in DNA replication is topoisomerase II most closely involved with?
A. Unwinding the DNA helix and relieving supercoils
B. Adding RNA primers for Okazaki fragments
C. Proofreading newly synthesized DNA for errors
D. Joining short polypeptide chains

2. Why might double-strand breaks increase if topoisomerase II is inhibited?
A. The enzyme normally binds single-stranded DNA only
B. The enzyme’s function in re-ligating broken DNA strands is blocked, causing

accumulation of breaks

C. Inhibiting topoisomerase II replaces all DNA with RNA
D. Inh-Top repairs dsDNA breaks, raising cell break frequency

3. If normal fibroblasts replicate more slowly, how does that explain their reduced
sensitivity to Inh-Top?
A. They rely solely on topoisomerase I, so Inh-Top has no effect
B. Lower replication frequency means less reliance on topoisomerase II, so fewer lethal

dsDNA breaks accumulate

C. They overexpress a mutated form of topoisomerase II, which Inh-Top does not inhibit
D. They do not undergo any DNA replication, so topoisomerase is unnecessary

4. In a follow-up experiment, researchers measure cell cycle phases. Which phase might
show the greatest accumulation for Inh-Top—treated lymphoma cells?
A. GO (resting phase)
B. G1 (growth before DNA synthesis)
C. G2/M (preparation for mitosis and mitosis), where topoisomerase II is critical
D. S phase, associated with single-strand breaks only

Passage 4 (4 questions)

Background:

Astronomers analyze spectral lines from a distant star to identify elements. They detect lines
corresponding to hydrogen’s Balmer series transitions, which occur when electrons drop from
higher energy levels (n > 3) to n=2, emitting visible wavelengths. They compare these lines to
known spectral data at rest to measure Doppler shifts.

Key Points:

* The Balmer series includes Ha (n=3—2), Hf} (4—2), etc.
» Larger shifts in wavelength indicate higher star radial velocity (moving away or toward
Earth).

* Star composition also includes helium lines in ultraviolet.



Passage 4 Questions

1.

Which physical phenomenon underlies the production of Balmer line emissions?

A. Electrons jumping from low energy orbits to higher orbits

B. Photon absorption that ionizes hydrogen entirely

C. Electron transitions from higher orbitals down to n=2, releasing photons at specific
visible wavelengths

D. Nuclear fusion of hydrogen into helium

If the observed Ha line is shifted to a slightly longer wavelength than expected, which

statement is correct about the star’s motion? A.

The star is likely moving toward Earth (blue shift)

B. The star is likely moving away from Earth (red shift)

C. The star is stationary relative to Earth

D. No conclusion can be drawn from wavelength shift

. What must occur for electrons in hydrogen to produce the Hp line?

A. Transition from n=2 to n=4

B. Transition from n=4 to n=2

C. Absorption of a photon that excites the electron to a higher level

D. Ionization from ground state to free electron

Helium lines appearing in the ultraviolet region implies:

A. Helium transitions occur at lower energy differences than visible lines

B. Helium transitions have higher energy (shorter wavelength) than Balmer lines
C. Helium is absent in the star’s atmosphere

D. Helium lines cannot be used to measure Doppler shifts

Passage 5 (4 questions)

Background:

A nutritional biochemist studies vitamin K—dependent carboxylation of certain clotting factors.
Vitamin K is required for post-translational y-carboxylation of glutamate residues in factors II, VII,
IX, and X, enabling them to bind calcium and function in the coagulation cascade.

Experiment:

Rats on a vitamin K—deficient diet show prolonged clotting times.
Administering warfarin, which antagonizes vitamin K recycling, further extends clotting
times.

Western blot analysis shows undercarboxylated clotting factors in these rats. Passage 5

Questions

. Which statement best explains why vitamin K deficiency disrupts clotting factor

activity?

A. Without vitamin K, the polypeptide chain’s N-terminus is cleaved

B. y-Carboxylation of glutamate residues is impaired, reducing calcium binding essential for
clot formation

C. Vitamin K directly acts as a protease cleaving fibrinogen

D. The deficiency only affects ABO blood group antigens, not clotting

Why does warfarin administration exacerbate the effect of vitamin K deficiency?

A. Warfarin inactivates all clotting factors directly



B. Warfarin blocks vitamin K recycling (vitamin K epoxide reductase), preventing effective
y-carboxylation

C. Warfarin is a strong acid that dissolves RBC membranes

D. Warfarin upregulates glutamate carboxylase, reducing its specificity

If undercarboxylated clotting factors are produced, which functional deficiency would

you predict?

A. They fail to bind oxygen, causing anemia

B. They cannot bind calcium ions on platelet surfaces, impeding coagulation

C. They become hyperactive, leading to thrombosis

D. They convert plasminogen to plasmin excessively

Given the role of vitamin K in clotting, which pathway might be most affected if

factors I1, VII, IX, and X are undercarboxylated?

A. Intrinsic and extrinsic coagulation pathways

B. Only the extrinsic pathway

C. Glycolytic pathway

D. Electron transport chain

Passage 6 (4 questions)

Background:

A genetics team studies the lac operon in bacteria. They engineer a strain lacking functional Lacl
repressor. Normally, Lacl blocks transcription of lacZ (-galactosidase) unless lactose is present.
Without Lacl, the team observes constant lacZ expression. They then introduce high glucose
medium to see if catabolite repression still occurs.

Observations:

With no Lacl, lacZ is expressed even in the absence of lactose.
When glucose is high, lacZ expression still drops somewhat, suggesting some other
regulatory mechanism.

Measurement of cAMP levels reveals an inverse relationship with glucose concentration.

Passage 6 Questions

1.

Which statement best explains why lacZ expression declines at high glucose even

without Lacl?

A. High glucose triggers cAMP—CRP complex inactivation, reducing lac operon

transcription

B. The lac operon is unaffected by glucose levels

C. Glucose presence physically removes the lac promoter

D. Inducer exclusion never requires glucose concentration changes

If cAMP levels are low, how does this relate to CRP (catabolite activator protein)

activity?

A. Low cAMP — CRP remains inactive, binding less effectively to the promoter

B. Low cAMP directly cleaves CRP into peptides

C. Low cAMP fully activates CRP, enhancing lac transcription D. CRP is unnecessary for
lacZ expression under any condition

Removing Lacl repressor demonstrates that: A. The lac operon cannot function without

lactose

B. Another level of control (catabolite repression) still modulates operon expression



C. The system is purely regulated by allolactose
D. The lac operon is permanently off without Lacl
4. Iflactose is added to the system under high glucose conditions, how might lacZ
expression compare to no lactose, high glucose?
A. The presence of lactose ensures maximum expression regardless of glucose
B. cAMP remains constant, so expression is unchanged
C. Expression is only moderately higher because catabolite repression partially overrides the
lactose effect
D. Lactose has no effect in the absence of Lacl

Passage 7 (5 questions)

Background:

A materials scientist investigates thermal expansion in a novel metal alloy. The alloy’s linear
expansion coefficient (o) is measured at different temperatures, noting how a rod’s length changes
with temperature AT.

Relevant Equation:
AL = aLoAT

Experiment:

. A rod of length Lo = 1.0 m is heated from 20 °C to 220 °C.

. The measured AL is 1.2 mm.
. The researcher then submerges the rod in liquid nitrogen (—196 °C) to see if the
retraction is symmetrical upon cooling. Passage 7 Questions
1. If a is constant over that temperature range, which statement is correct about
expansion?
A. Expansion is linear with AT, so doubling AT doubles AL
B. Thermal expansion shows a logarithmic relationship with AT
C. The rod only expands if it surpasses its melting point
D. The rod expands the same absolute length for any AT, independent of Lo
2. Given AL =1.2 mm for a 1 m rod heated by 200 °C, the approximate linear expansion
coefficient a is:
A.1.2x10-3/200

B. (1.2/1000)/(200 x 1.0) = 6.0 x 10-¢°C-1
C.1.2x10-3x 200

D. Not enough information to calculate a
3. If the rod is cooled well below 20 °C to —196 °C, how might the length change,
assuming o remains constant and no phase change?
A. The rod shortens relative to 20 °C length, following the same linear relation but in
reverse
B. The rod cannot contract below 20 °C
C. The rod’s length remains exactly the same due to hysteresis
D. Cooling triggers a meltdown, increasing length
4. For real materials, o can vary with temperature. Which scenario might the scientist
observe if a is not truly constant?
A. Perfectly linear expansion at all temperature ranges



B. Different slopes (expansion rates) in different temperature segments

C. The rod’s length stops changing after a 100 °C increase

D. The rod spontaneously fractures at mild temperature changes

If the rod is also stressed mechanically while heating, which factor might shift the
observed expansion from the ideal AL = aLoAT?

A. An additional compressive or tensile force altering the net expansion

B. A release of latent heat of fusion

C. Ionizing radiation decreasing the rod length

D. Zero effect, as mechanical stress never influences thermal expansion

Passage 8 (5 questions)

Background:

Microbiologists investigate bacterial quorum sensing in a species that produces a small
autoinducer molecule (Al) regulating virulence factor expression. At low population density, Al
concentration is negligible; at high density, Al builds up, activating target genes.

Study Setup:

Cultures are grown to varying densities, measuring Al levels and expression of a toxin gene
(toxA).

An Al synthase knockout strain shows no toxA expression, even at high density.

Adding synthetic Al to the knockout culture restores toxA expression.

Passage 8 Questions

l.

Which principle is illustrated by quorum sensing in bacteria?

A. Induction of gene expression only by direct contact with eukaryotic cells
B. Cell—cell signaling dependent on population density

C. Bacteria never regulate gene expression based on environment

D. Toxin expression occurs randomly, unrelated to Al levels

If Al is absent, but bacteria are at high density, what is the expected outcome for toxA
expression in wild-type vs. knockout?

A. Both strains express toxA fully

B. Both strains lack toxA expression due to no Al signal

C. Wild-type expresses toxA anyway, while knockout does not

D. Knockout expresses toxA, wild-type does not

. Why does adding synthetic Al to the knockout strain restore toxA expression?

A. Synthetic Al binds repressor proteins, turning the gene off

B. Synthetic Al fulfills the signaling role of the natural autoinducer, activating toxA
transcription

C. Synthetic Al degrades any existing toxins

D. The knockout is unaffected by Al levels

Which statement best explains the advantage of quorum sensing for bacterial
virulence?

A. Toxin production is constant regardless of population density

B. Bacteria coordinate toxin release at high density, potentially overwhelming host defenses
C. Quorum sensing ensures toxins are never produced, making the bacteria more stealthy
D. Toxin expression is more effective at low density, minimizing detection



5. If an inhibitor blocks Al synthase, which outcome might you predict for an otherwise
wild-type population?
A. Normal toxA expression at all densities
B. Absent or severely reduced toxA expression, because no Al accumulates
C. Immediate Al production in the absence of the enzyme
D. Al is irrelevant to the wild-type mechanism

Passage 9 (4 questions)

Background:

A pharmacokinetic study on a new drug, XBeta, shows it undergoes first-order elimination. The
drug’s half-life is measured at 3 hours, and it’s primarily cleared by the liver. Researchers track
plasma levels over 24 hours to determine dosing intervals.

Key Observations:

* Plasma concentration after initial dose drops by half every 3 hours.
* Repeated dosing at intervals shorter than 3 hours accumulates the drug to a steady-state
level.

Adjusting hepatic enzyme activity changes the effective half-life. Passage 9 Questions

1. In first-order kinetics with a 3-hour half-life, what fraction of the drug remains 6 hours
after a single dose (assuming no additional doses)?
A. 1/4
B. 12
C. 1/6
D. 1/8
2. Which parameter best explains why repeated dosing below one half-life can lead to
higher steady-state plasma levels?
A. Zero-order clearance ensures linear drug accumulation
B. Short dosing intervals do not allow drug levels to fall significantly before the next dose
C. The half-life becomes irrelevant with multiple doses
D. The drug 1s completely metabolized in under 3 hours
3. If hepatic metabolism is increased, how would that affect the half-life of XBeta?
A. The half-life would decrease, as the drug is cleared faster
B. The half-life would remain at 3 hours
C. The half-life would increase because more enzymes degrade the drug
D. The half-life becomes zero, eliminating the drug instantly
4. What is the significance of half-life in designing dosing schedules for a drug like
XBeta?
A. It allows precise zero-order elimination modeling
B. It helps determine appropriate intervals to maintain therapeutic plasma levels without
causing toxicity
C. It is irrelevant unless the drug is cleared by the kidneys
D. It only applies to intravenous bolus doses, not oral medications

Passage 10 (5 questions)
Background:



A physiologist studies cardiac cycle phases in mammalian hearts. She monitors left ventricular
pressure (LVP) and volume changes through diastole and systole. Using Wiggers diagram data, she
correlates valve openings/closings with specific volume/pressure events.

Key Points:

Isovolumetric contraction: ventricle contracts with no volume change, as both AV and
semilunar valves are closed.

Ejection phase: semilunar valve opens, blood exits ventricle.

Isovolumetric relaxation: ventricle relaxes with semilunar and AV valves closed.
Filling phase: AV valve opens, ventricle refills from atrium.

Passage 10 Questions
1. During isovolumetric contraction, which statement is correct about the ventricle?

A. The ventricle volume decreases rapidly, while pressure is stable

B. Both AV and semilunar valves are closed, and pressure rises quickly with no volume
change

. The semilunar valve opens, allowing immediate blood ejection

. The ventricle relaxes fully, letting volume expand 2. Which event delineates the start of
the ejection phase?

. Opening of the AV valve

. Closure of the semilunar valve

. Opening of the semilunar valve under increased LVP

. AV valve closure at end-diastole

If the semilunar valve fails to close properly, which abnormality might be observed? A.

Regurgitation of blood from the aorta/pulmonary artery back into the ventricle during

diastole

B. Lower diastolic pressure in the atrium

C. Elimination of isovolumetric relaxation phase

D. No effect on the cardiac cycle

What mechanism ensures the ventricle refills with blood during the filling phase?

A. High atrial pressure relative to ventricle opens the AV valve

B. Contraction of the ventricle actively sucks blood from the atrium

C. Closed AV valve forcibly drives blood into the ventricle

D. Semilunar valve opening
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. Which best describes how changes in afterload affect the ejection phase?

A. Higher afterload (increased arterial pressure) can reduce stroke volume by making
ejection more difficult

B. Afterload has no impact on ejection once the ventricle begins contraction

C. Lower afterload decreases the fraction of blood ejected

D. Afterload only influences isovolumetric contraction, not ejection

Discrete Questions (15 total)

Discrete Questions 1-3 (General Chemistry)

1.

A solution with pH = 2 has [H*] of:
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A.1x102M
B.1x107M
C.1x1012M
D. pH does not correlate with [H*]
2. When calcium chloride (CaCl.) dissolves fully in water, it produces how many total
ions per formula unit?
Al
B.2
C.3
D.4
3. In a buffer system of acetic acid (pKa ~ 4.76) and sodium acetate, the maximum
buffering capacity occurs around:
A.pH~74
B.pH~2.0
C. pH~ (pKa+ 1), i.e., around 3.76-5.76
D. pH is irrelevant to buffer capacity

Discrete Questions 4—6 (Organic Chemistry)

4. Which reagent would convert a ketone into a secondary alcohol?
A. LiAlH4
B. NaBH.
C. KMnO4
D. Conc. H2SO4 (heat)

5. If a secondary alkyl halide undergoes substitution in a protic solvent with a strong
nucleophile, which mechanism is favored?
A. SN1
B. SN2
C.E2
D. Free radical substitution

6. A carboxylic acid reacts with an amine to form an amide under DCC
(dicyclohexylcarbodiimide) coupling conditions. This transformation is best classified
as:
A. Nucleophilic acyl substitution
B. Electrophilic aromatic substitution
C. Radical polymerization
D. Hydrogenation

Discrete Questions 7-9 (Physics)

7. An object at rest on Earth is dropped from height h. Ignoring air resistance, which
quantity is constant during the fall?
A. Potential energy
B. Total mechanical energy (PE + KE)
C. Kinetic energy only D. Velocity

8. Arresistor with R =10 Q is placed in series with a § Q resistor and connected to a 30 V
battery. What is the current through the 10 Q resistor?
A.1.0A



B.2.0A

C.3.0AD.30A

If an ideal gas undergoes an isochoric process (constant volume) while heated, which
statement is true?

A. Pressure remains constant

B. Temperature is constant

C. Pressure increases with temperature, no work is done

D. Volume expands linearly with temperature

Discrete Questions 10—12 (Biochemistry)

10.

11.

12

Which molecule is an essential electron carrier in the electron transport chain of
mitochondria?

A. Biotin

B. NADH

C. ATP

D. CoA

In glycolysis, phosphofructokinase-1 (PFK-1) is a key regulatory enzyme. Which
molecule typically inhibits PFK-1?

A. High AMP

B. High ATP

C. Low citrate

D. Glucose

. A high NADH/NAD" ratio in the cytosol generally indicates:

A. A reduced environment with high-energy state
B. Low energy availability

C. Enhanced proteolysis

D. Complete depletion of all electron carriers

Discrete Questions 13—15 (Biology)

13.

14.

Which organelle is responsible for packaging and modifying proteins before they are
secreted? A. Nucleus
B. Golgi apparatus
C. Ribosomes on rough ER
D. Lysosome
In eukaryotes, which process occurs in the nucleus?
A. Translation of mRNA into proteins
B. Glycolysis
C. Transcription of DNA into RNA
D. Formation of ATP via oxidative phosphorylation 15. Red blood cells in a
hypertonic solution undergo:
A. Hemolysis (bursting)
B. Crenation (shrinking)
C. No net change in volume
D. Active transport of water out of the cell
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Section 2: Critical Analysis and Reasoning
Skills (CARS)

Passage 1 (6 questions)

Passage:

Philosophers have long debated the nature of justice and its role in shaping ethical societies. Early
thinkers like Plato viewed justice as an inward virtue, reflecting the harmony of different parts of
the soul. Conversely, more modern conceptions stress fairness in societal arrangements, as
famously articulated by John Rawls. Under Rawls’s theory of justice as fairness, social and
economic inequalities are acceptable only if they benefit the least advantaged and if positions
remain open to all under equal conditions.

Yet critics question how such ideals translate into practical governance. Some argue that formal
equality of opportunity fails to address systemic barriers rooted in history and culture. Others
maintain that prioritizing the least advantaged might stifle economic growth or innovation.
Nevertheless, Rawls’s thought experiment involving the “veil of ignorance”—where individuals
design society without knowing their own status—continues to influence contemporary policy
debates. By imagining life behind this veil, one can adopt principles fair to everyone. Whether this
approach truly captures real-world complexity remains a topic of ongoing philosophical contention.

Questions for Passage 1

1. Which statement best summarizes the passage’s main focus?
A. Describing Rawls’s early life and personal influences
B. Discussing philosophical views on justice, especially Rawls’s fairness model and its
criticisms
C. Demonstrating that Plato and Rawls share identical ideas about societal arrangements
D. Proposing that justice is irrelevant to modern society
2. Rawls’s notion of justice implies which policy stance? A. Inequalities are never
acceptable under any conditions
B. If social inequalities exist, they must also serve the interests of the
disadvantaged
C. Fairness only matters to people behind the “veil of ignorance” D. Government
should prioritize the wealthy for maximum innovation
3. Which challenge to Rawls’s theory does the passage mention?
A. Historical biases may persist, even under formal equality of opportunity
B. The “veil of ignorance” experiment is unconstitutional in many countries
C. Plato’s idea of an inward virtue conflicts with ethical reasoning D. No philosopher
questions Rawls’s approach 4. The passage suggests that critics worry about:
. Equal opportunities leading to unproductive cultural shifts
. Overemphasizing wealth creation at the expense of disadvantaged individuals
. Practical application of Rawls’s ideals possibly stifling economic progress
. Minimizing the importance of systemic barriers to justice
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5. If a new policy aims to provide additional resources exclusively to the least advantaged,
how would Rawls likely respond based on the passage?
A. He would reject it, insisting on total equality of outcomes
B. He would likely approve, as it aligns with benefiting the disadvantaged
C. He would demand a referendum for wealthy citizens only
D. He would consider any form of inequality immoral
6. “Veil of ignorance” is invoked in the passage to:
A. Tlustrate a hypothetical scenario that leads to fair principles if one ignores personal status
B. Argue for a knowledge-based approach to wealth distribution
C. Discredit Plato’s concept of justice as inward virtue
D. Show that real-world complexity always overrides philosophical idealism

Passage 2 (6 questions)

Passage:

Nineteenth-century Romantic poets often found inspiration in wild, unspoiled landscapes, viewing
them as reflections of deep emotional truths. The rugged mountains, stormy seas, or dense forests
they described became more than mere scenery: they were symbolic of the poet’s inner state. Yet,
critics have argued that this glorification of nature sometimes veered into idealization, neglecting
the harsh realities many rural communities faced.

Contemporary scholars revisit these Romantic works, examining how nature is portrayed both as an
external phenomenon and a mirror for human emotion. They note that while the natural world was
revered, little attention was given to ecological concerns, such as deforestation or pollution. Instead,
nature served an aesthetic function: it was a vessel for the poet’s personal reflection and a stage for
transcendental experiences. Thus, the Romantic notion of nature might be seen as inwardly
focused—transforming the outdoors into a canvas for human sentiment rather than a subject in its
own right.

Questions for Passage 2

1. What is the main theme of the passage?
A. Criticizing nineteenth-century industrial practices
B. Exploring how Romantic poets used nature as a reflection of emotional states
C. Comparing modern environmental activism to Romantic ideals D. Celebrating rural
communities’ experiences in poetry
2. Which criticism of Romantic poetry is highlighted?
A. Romantic poets were overly committed to ecological preservation
B. Poems never mentioned wilderness at all
C. Nature was idealized, ignoring real environmental or social challenges
D. Romantic poets wrote exclusively about urban life
3. The notion that nature in Romantic poetry “served an aesthetic function” implies:
A. Poets engaged in extensive ecological activism
B. Nature was primarily a backdrop for personal or emotional expression
C. Romantic poets strictly documented scientific facts about the outdoors
D. The natural world dictated the poet’s style, leaving no room for metaphor
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4. If a modern ecologist critiques a Romantic poem for overlooking deforestation, that
critique aligns with:
A. The idea that nature was revered but not addressed as an ecological concern
B. The notion that Romantic poems called for strict environmental regulations
C. Romantic poets’ emphasis on farm labor practices
D. The Romantic focus on day-to-day struggles of rural folk
5. Which aspect of Romantic poets’ relationship to nature is most emphasized in the
second paragraph?
A. Nature functioned mainly as a vehicle for personal, emotional reflection
B. Romantic poets introduced strict conservation laws
C. Poets advocated for realistic portrayals of rural poverty D. The representation of nature
was primarily scientific 6. One might infer that Romantic poetry often neglected:
. The emotional resonance of landscapes
. Symbolic uses of nature
. Practical or ecological dimensions of the environment
. The aesthetic possibilities of describing storms
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Passage 3 (6 questions)

Passage:

Discussions of medieval scholasticism often focus on its methodical approach to reconciling
classical philosophy with Christian theology. Thinkers like Thomas Aquinas endeavored to
systematically integrate Aristotelian logic into doctrinal debates, believing reason could clarify
divine revelation. These scholars produced structured disputations, reminiscent of legal arguments,
to test ideas for consistency and depth.

Yet modern historians sometimes accuse scholastic texts of being overly rigid and inaccessible,
prioritizing minute distinctions over broader insight. Defenders argue that scholasticism’s precise
techniques paved the way for critical inquiry, influencing the development of universities. While its
language may appear arcane, the rigorous framework shaped European intellectual culture,
ultimately laying groundwork for later scientific methods. It is debated whether this tradition stifled
creativity or galvanized it by insisting on orderly debate.

Questions for Passage 3

1. What is the primary topic of the passage? A. The personal biography of Thomas Aquinas
B. The nature and historical impact of medieval scholasticism
C. How universities ignore scholastic methods
D. The limitations of Greek philosophy in medieval Europe

2. Which feature of scholasticism is mentioned as a key characteristic?
A. Reliance on random guesses rather than structured arguments
B. Merging classical Aristotelian logic with theological questions
C. Advocating direct revelation without any rational inquiry
D. Confining discussions to secular topics only

3. The passage indicates that modern critics of scholasticism accuse it of:
A. Being too broad and unsystematic
B. Obscuring clarity by emphasizing arcane or hair-splitting distinctions
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C. Banning all theological references in academic debates
D. Encouraging too much creativity in arguments
4. How do defenders view scholasticism’s influence on intellectual progress? A. They see it
as undermining university culture by promoting irrational beliefs
B. They believe its structured approach aided critical inquiry and shaped European thought
C. They argue it had no real impact on later scientific methods
D. They claim it completely replaced Aristotelian philosophy with Greek stoicism
5. Which aspect of scholastic discourse is most commonly criticized as “rigid”?
A. Its emphasis on structured disputations with formal logic
B. Frequent use of poetry and imaginative language
C. The absence of reason or consistent methodology
D. Insistence on broad generalities over specific arguments
6. What does the passage suggest about scholarly debate regarding scholasticism?
A. All scholars agree it hindered creativity
B. There is ongoing debate whether its structured method stifled or fostered intellectual
innovation
C. Scholastic texts are rarely read or analyzed by historians
D. Everyone considers it a purely negative force in European education

Passage 4 (6 questions)

Passage: The debate over the value of “genius grants” to support artists and scholars reflects
deeper tensions between patronage and market-driven success. Proponents argue that removing
financial pressures enables bold, unconventional projects that might never gain traction in
commercial environments. They cite historical examples—Ilike Renaissance patrons funding
masterpieces—that shaped cultural heritage.

Critics counter that such grants distort natural artistic evolution by propping up ideas without real
audience demand. They point to artists who flourish outside subsidies, thriving on direct public
engagement. Moreover, many talented individuals never receive such grants, raising concerns about
gatekeeping. Despite this, supporters maintain that true innovation often emerges when creators
have freedom from monetary constraints, suggesting that the broader public eventually benefits
from culturally rich output.

Questions for Passage 4

1. Which question does the passage primarily address?
A. Whether Renaissance art was purely driven by guild regulations
B. Whether “genius grants” help or hinder cultural development
C. How audiences can best influence artistic success
D. Why critics never favor large-scale public funding
2. What is one benefit of “genius grants” according to proponents?
A. Eliminating any need for artists to engage the public
B. Allowing experimental, riskier projects that may not appeal to immediate market
tastes
C. Ensuring all artists have guaranteed lifelong income
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D. Requiring recipients to produce commercial hits 3. Which concern do critics raise

about such funding?

A. It ensures mass popularity for mediocre work

B. It fosters direct democracy in artistic production

C. It props up certain creators arbitrarily, ignoring audience demand

D. It typically favors only internationally famous celebrities

If the passage mentions historical “Renaissance patrons,” what analogy is drawn to

modern times?

A. Today’s “genius grants” mirror how patrons once enabled revolutionary art by removing
financial barriers

B. Renaissance patrons deliberately stifled cultural heritage

C. Modern grants have no link to older patronage systems

D. The Renaissance discouraged any private funding

Supporters argue that the public ultimately benefits because:

A. Grants eliminate all elitist influences in the arts

B. Freed artists produce culturally significant work that might not otherwise exist

C. Only mainstream tastes are fulfilled

D. Critics remain entirely in control of art funding

Which statement best reflects the critic’s viewpoint about funding?

A. Funding always spurs greater artistic quality

B. No artist needs to worry about money in a competitive marketplace

C. Market demand, not grants, should shape which ideas receive attention

D. Art gains legitimacy only through government selection

Passage 5 (6 questions)

Passage: Some historians argue that the concept of “childhood” as a distinct phase arose
comparatively late in human societies, often correlating with shifts in education and labor
patterns. In agrarian communities, children frequently worked alongside adults, blurring lines
between childhood and adulthood. Modernity introduced compulsory schooling and child labor
laws, fostering a new cultural perception of children as needing special protection and
development.

Yet debates persist on whether modern practices always act in children’s best interests. For instance,
while schooling can prepare youth for complex economies, critics highlight that rigid educational
structures sometimes stifle creativity. Paradoxically, societies that consider “childhood” precious
may intensify academic pressures, undermining the carefree aspect once presumed inherent to
youth. Thus, the notion of childhood remains fluid, shaped by economic demands and evolving
cultural norms.

Questions for Passage 5

1.

What is the central topic of the passage?

A. Examining historical labor regulations

B. Exploring how the concept of “childhood” developed and changed
C. Presenting data on literacy rates among minors
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D. Outlining laws for mandatory military service
2. According to the passage, what major societal shift influenced the emergence of
childhood as a distinct phase?
A. Extended warfare requiring child soldiers
B. Compulsory education and child labor prohibitions
C. Technological devices replacing adult supervision
D. Abolition of agrarian economies entirely
3. Why might modern societies create greater academic pressures even as they emphasize
childhood innocence?
A. Because young people now handle all farm labor
B. They see children as future contributors to complex economies, heightening academic
requirements
C. They have little interest in formal schooling
D. Childhood is irrelevant to cultural norms
4. What paradox is identified regarding modern views of children?
A. Believing children need intense structure yet also celebrating carefree youth
B. Expecting children to remain illiterate for longer periods
C. Claiming adult labor is less efficient than child labor
D. Encouraging absolute autonomy for toddlers
5. Critics highlight that:
A. Compulsory schooling always fosters children’s creativity
B. Strict educational systems can impede the freedom once associated with youth
C. Childhood has no correlation with labor or education
D. Contemporary societies ignore the protective measures for minors
6. If an agrarian society lacked the formal notion of “childhood,” which inference aligns
with the passage?
A. Children likely shared many adult responsibilities, obscuring the boundary between
youth and adulthood
B. The society had extreme laws banning children from any labor
C. Education was comprehensive with high academic pressure
D. Child labor was never utilized in agrarian communities

Passage 6 (6 questions)

Passage:

Some architectural historians see Gothic cathedrals not merely as religious spaces but as
technological marvels that pushed medieval engineering boundaries. Their pointed arches and
ribbed vaults distributed weight more efficiently, allowing taller, lighter structures. The flying
buttress—a radical innovation—transferred thrust away from walls, enabling expansive
stainedglass windows. This interplay of form and function symbolized both spiritual aspiration and
technical prowess.

Yet critics argue that the very grandeur of these edifices sometimes overshadowed practical local
needs. Funding for cathedrals could drain communal resources, as bishops and nobles sought to
outshine neighboring dioceses. While the craftsmanship remains awe-inspiring, questions linger
about the societal costs of such monumental projects. Nevertheless, these cathedrals marked a
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turning point in Western architecture, bridging aesthetics, religious devotion, and structural
ingenuity.

Questions for Passage 6

1. Which best captures the passage’s main theme?
A. Medieval cathedrals as both spiritual and technological achievements
B. The role of bishops in suppressing Gothic architecture
C. The irrelevance of flying buttresses in structural design
D. How Renaissance engineering rendered Gothic styles obsolete

2. Why are pointed arches and ribbed vaults considered crucial innovations?
A. They eliminated the need for any buttresses
B. They merely served a decorative purpose without structural benefit
C. They allowed taller, more open interiors by distributing weight effectively
D. They replaced stained glass with concrete walls

3. Which criticism is levied against these cathedral projects?
A. Gothic cathedrals used too many flying buttresses, leading to collapses
B. Lavish construction might have burdened local resources for prestige
C. No medieval community found these churches inspiring

D. They were never funded by nobles or bishops 4. The passage suggests that flying

buttresses:
A. Transferred structural load away from the walls, enabling large windows
B. Rendered arches unnecessary
C. Had no influence on the interior lighting
D. Were a minor decorative element, rarely used
5. Which statement aligns with the passage’s portrayal of the cathedrals’ broader
impact?
A. They introduced purely secular aesthetics for medieval worship

B. They marked an architectural shift, blending aesthetic grandeur, technical innovation, and

spiritual symbolism
C. They lowered the bar for engineering feats, ending further advancements
D. They strictly adhered to ancient Roman design principles

6. If a local community faced severe taxation to fund a cathedral, which passage detail

would this scenario best illustrate? A. The constructive genius of ribbed vaulting

B. The possibility that overshadowing local needs was a consequence of grand cathedral

building
C. The universal enthusiasm for cathedral projects among peasants
D. The strict vow of poverty followed by medieval dioceses

Passage 7 (6 questions)

Passage:

Advocates for open-access scientific publications argue that removing paywalls accelerates research
progress. They point to the collaborative nature of modern science: findings in one lab can spur

discoveries in another. By contrast, traditional subscription journals pose financial barriers,



particularly for scholars in less-funded institutions. Proponents also note that taxpayers often fund
the research, so free availability is ethically justified.

Critics caution that open-access models sometimes shift costs onto authors in the form of
publication fees, potentially disadvantaging underfunded researchers. They also worry about
“predatory journals,” which prioritize fees over quality peer review. Nonetheless, the move toward
open access continues, with many prestigious journals adopting hybrid models. The tension resides
in balancing broad accessibility with maintaining rigorous editorial standards.

Questions for Passage 7

1.

Which is the main concern of open-access proponents?

A. Reducing overall publication quality

B. Ensuring research is widely and freely available, fostering collaboration
C. Blocking taxpayers from seeing publicly funded studies

D. Encouraging paywalls for top-tier journals

. What do critics of open-access warn about regarding publication fees?

A. Costs may be prohibitive for scholars with limited financial resources

B. Fees vanish once the article is published

C. Libraries lose revenue from journal subscriptions

D. Fees strictly regulate editorial standards

The passage mentions “predatory journals.” Which concern do they represent?
A. Journals that publish only if authors are well-known

B. Journals that rely on fees, offering minimal or no quality peer review

C. Exclusive funding from government sources

D. Scrutiny from the most rigorous editorial boards

Why do some believe open access is ethically warranted? A. Taxpayers funding research
should have free access to its results

B. It guarantees that no peer review is needed

C. It promotes secrecy among institutions

D. It ensures all authors pay minimal fees

. Which statement best represents the tension the passage describes? A. Whether open-

access journaling automatically entails lower standards

B. How to provide broad accessibility without compromising quality and fair cost
distribution

C. The conflict between government censorship and private media

D. If authors prefer writing exclusively for a paid audience

Which approach do “hybrid models” likely embody, based on the passage?

A. Publishing all content behind strict paywalls

B. Permitting only government agencies to view articles

C. Combining open-access options for certain articles and subscription-based funding for
others

D. Forbidding authors from paying any fees
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Passage 8 (6 questions)

Passage:

Discussions of free trade often center on whether removing tariffs truly benefits all nations
involved. Economists who favor freer markets argue that it expands consumer choices, lowers
prices, and encourages specialization according to comparative advantage. In this view, countries
can focus on what they produce most efficiently, fostering global wealth.

Skeptics point out that smaller or developing economies sometimes cannot compete with heavily
industrialized nations, leading to job loss in local industries. They also note the risk of
environmental exploitation if companies relocate to regions with lax regulations. Nevertheless,
many policymakers see free trade as essential for economic growth, albeit requiring mitigation
strategies—such as job retraining or pollution controls—to address potential drawbacks.

Questions for Passage 8

1.

The passage primarily explores:

A. Whether free trade is beneficial or detrimental, highlighting arguments on both sides

B. The role of environmental activism in global politics

C. The invention of comparative advantage by industrial nations

D. The absolute elimination of tariffs worldwide

Which is a common argument in favor of free trade? A. It forces smaller nations to adopt

protectionist policies

B. It restricts consumer choices by raising product prices

C. It promotes specialization, enhancing overall economic efficiency

D. It never involves environmental concerns

A key worry from skeptics is:

A. Free trade always forces heavy regulation of local business

B. Local industries may collapse under foreign competition

C. Lax regulations are automatically enforced globally

D. Tariffs lead to unstoppable growth

In responding to free-trade downsides, some propose:

A. Elimination of all job training programs

B. No environmental laws to protect local producers

C. Mitigation efforts like retraining affected workers or enacting pollution controls

D. Ending trade with industrialized nations entirely

What is implied about global wealth under free-trade models?

A. Traditional economists claim it should increase, though distribution is unevenly debated

B. It exclusively benefits industrial powers

C. No one believes in the comparative advantage concept anymore

D. It results in uniform gains for every individual

If a developing economy sees domestic factories close due to cheaper imports, how does

the passage suggest addressing this?

A. By reverting to full tariff barriers

B. By encouraging cross-border production to maintain low consumer prices

C. Through training programs that help displaced workers shift into more competitive
sectors

D. By ignoring the job losses in hopes of long-term benefits
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Passage 9 (5 questions)

Passage: The concept of “crowdfunding” emerged from an intersection of internet culture and
entrepreneurial spirit. Platforms enable individuals to donate or invest in creative, social, or
business projects, bypassing traditional gatekeepers like banks or record labels. Enthusiasts hail
crowdfunding as democratizing finance, giving voice to niche or grassroots initiatives that might
never secure mainstream backing.

However, skeptics note that crowdfunding success can hinge on marketing prowess rather than
intrinsic merit. Projects with slick videos and influencer endorsements may overshadow equally
worthy endeavors lacking promotional resources. Moreover, backers risk losing money on
unfulfilled promises if creators fail to deliver. Despite these pitfalls, crowdfunding continues to
expand, prompting discussions about accountability and transparency in this new funding
landscape.

Questions for Passage 9

1. Which viewpoint does the passage present about crowdfunding?
A. A technology that completely replaces conventional finance
B. A democratizing tool that also raises questions about marketing dominance and potential
failures
C. A purely philanthropic activity free from all risk
D. A platform that guarantees returns for backers
2. Why might a niche project benefit from crowdfunding?
A. Traditional banks are more likely to provide funds
B. Crowdfunding can connect unique ideas with supportive communities outside
mainstream channels
C. Marketing prowess is irrelevant to raising funds
D. It ensures large institutional investors step in
3. Which limitation is highlighted regarding potential bias in crowdfunding success?
A. Only government agencies can donate
B. Projects with strong promotional materials may overshadow those that lack flash
C. All campaigns receive equal funding, regardless of marketing
D. Crowd-based investing is illegal in most countries
4. If a new platform introduces strict requirements for delivering promised products, how
might it address a concern cited in the passage? A. It would remove all creative freedom
from project creators
B. It could enhance accountability, reducing the risk of backers losing money on failed
promises
C. It ensures only large corporations can crowdfund
D. It eliminates the concept of “niche” projects entirely
5. Which statement best reflects a likely reason behind the continuing expansion of
crowdfunding, despite its flaws?
A. Backers are required by law to receive guaranteed products
B. Its pitfalls are so severe that no one uses it
C. The potential to fund diverse, grassroots ideas appeals to many, even if risks exist D.
Banks and major record labels fully endorse crowdfunded ventures
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Section 3: Biological and Biochemical
Foundations of Living Systems

Passage 1 (4 questions)

Background: Researchers examine the maturation of red blood cells (RBCs) in the bone marrow.
They are specifically looking at the role of a protein, ErythroFactor (E-Fac), which appears to
regulate the final step of enucleation. E-Fac knockout mice produce abnormal RBC precursors that
retain their nuclei and fail to achieve normal biconcave shape.

Observations: « E-Fac localizes to the nuclear envelope of

late erythroblasts.

In knockout animals, RBC precursors show prolonged retention of histones and DNA
packaging proteins.

The few RBCs that do mature have decreased oxygen-carrying capacity, as measured by a
hemoglobin binding assay.

Passage 1 Questions

l.

Based on the passage, which best describes E-Fac’s likely function in RBC precursors?

A. Direct phosphorylation of hemoglobin

B. Triggering enucleation through nuclear envelope remodeling

C. Forming disulfide bonds in RBC membranes

D. Inhibiting all histone deacetylase activity

If RBC precursors fail to lose their nuclei, which immediate consequence is most

likely?

A. Increased oxygen-binding capacity of RBCs

B. Greater volume in mature RBCs, promoting better gas exchange

C. Morphological abnormality and reduced ability to traverse narrow capillaries

D. RBCs becoming multinucleated, boosting hemoglobin production

Why might RBCs with compromised enucleation show decreased oxygen-carrying

capacity?

A. The presence of a nucleus obstructs hemoglobin function and reduces space for
hemoglobin packing

B. A retained nucleus enhances RBC metabolism, diverting oxygen

C. The RBC’s biconcave shape is independent of nuclear presence

D. RBCs with a nucleus accumulate more iron, preventing oxygen binding

A researcher finds that E-Fac knockout RBC precursors also accumulate high levels of

nuclear lamins. Which process does that further implicate? A. Disruption of nuclear

envelope breakdown prior to enucleation

B. Inhibition of ribosome subunit assembly

C. Upregulation of glycolytic enzymes
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D. Complete separation of RBC cytoplasm from plasma membranes

Passage 2 (4 questions)

Background: Endocrinologists are studying aldosterone secretion in the context of altered renal
function. Aldosterone acts on the distal nephron to increase sodium (Na*) reabsorption, promoting
water retention and potassium (K*) excretion. In certain patients with hyperaldosteronism, blood
pressure elevates due to excessive Na* retention.

Experiment:

« Rats are infused with synthetic aldosterone.
+ Plasma K* and Na* levels are measured over time.
« A subset of rats is pre-treated with a distal tubule Na* channel blocker.

Passage 2 Questions

1. Which hormone primarily regulates aldosterone release from the adrenal cortex under

normal physiology?
A. Insulin
B. Glucagon
C. Angiotensin II
D. Thyroxine
2. How does aldosterone typically raise blood pressure?
A. By increasing RBC production
B. By blocking ADH release
C. By enhancing Na* reabsorption in the distal nephron, thereby retaining water
D. By preventing renal Na* reabsorption
3. If the distal tubule Na* channel blocker is effective, which result is expected in the
aldosterone-infused rats?
A. High blood pressure persists, unaffected by channels
B. Plasma K* remains elevated due to less K* excretion
C. No change in renal function since aldosterone doesn’t act here
D. Markedly decreased Na* reabsorption, limiting aldosterone’s hypertensive effect
4. Aldosterone also influences K* levels in plasma. In hyperaldosteronism, which
abnormality might you expect to see?
A. High plasma K* (hyperkalemia)
B. Low plasma K* (hypokalemia)
C. No change in plasma K*
D. Increased RBC hemolysis
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Passage 3 (4 questions)

Background: Immunologists investigate lymphocyte trafficking in chronic inflammation. A new
chemokine, MigratoKine, is secreted by inflamed tissues. T cells expressing the receptor MigrR
localize specifically to these inflamed sites.

Observations:

«  Mice lacking MigrR show reduced T cell infiltration into inflamed tissues.

«  Overproduction of MigratoKine in healthy tissue triggers unnecessary T cell accumulation.

- Chemotaxis assays confirm that T cells migrate along a gradient of MigratoKine
concentration.

Passage 3 Questions

1. Which process does MigratoKine—-MigrR interaction most directly influence?
A. T cell clonal expansion in the thymus
B. T cell chemotaxis toward inflamed sites
C. Induction of apoptosis in T cells
D. Direct antigen presentation to T cells
2. If a tissue abnormally overexpresses MigratoKine, which likely outcome is suggested
by the passage?
A. Fewer immune cells infiltrate, preventing tissue damage
B. Excess T cell accumulation, potentially exacerbating inflammation
C. No effect on T cell location or movement
D. Inhibition of T cell receptor binding to antigen
3. Which of the following best explains why mice lacking MigrR show reduced
infiltration?
A. They lose the ability to sense the MigratoKine gradient
B. They overproduce cytokines that inhibit T cells
C. Their T cells undergo rapid necrosis in inflamed tissues
D. T cell chemokine receptors are unrelated to inflammation
4. If the chemotaxis assay reveals that T cells stop migrating upon neutralizing
MigratoKine with an antibody, what concept does this illustrate?
A. T cells are independent of chemokine signals
B. Gradient-driven movement is essential for T cell targeting
C. MigratoKine is not required for T cell localization
D. The T cells rely exclusively on passive diffusion

Passage 4 (4 questions)

Background: Biochemists study an allosteric enzyme, KeyCarb, which catalyzes a step in
carbohydrate metabolism. KeyCarb has multiple subunits, each binding a sugar phosphate
substrate. They discover that fructose-2,6-bisphosphate (F2,6-BP) is an allosteric activator that
enhances KeyCarb’s affinity for substrate.

Findings:
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- In the presence of F2,6-BP, KeyCarb’s Km decreases significantly.
+ A small molecule inhibitor, Inhib-C, increases Km.
« Removing both F2,6-BP and Inhib-C yields normal Michaelis—Menten kinetics.

Passage 4 Questions

1. What type of allosteric regulation does F2,6-BP exert on KeyCarb?
A. Negative allosteric modulation
B. Positive allosteric modulation, lowering Km
C. Noncompetitive inhibition
D. Competitive inhibition
2. If Inhib-C increases Km, which effect on substrate affinity might this indicate?
A. Higher substrate affinity
B. Lower substrate affinity
C. No effect on substrate binding
D. Covalent enzyme modification
3. Allosteric enzymes typically exhibit which characteristic curve?
A. Strictly linear as substrate concentration increases
B. Sigmoidal dependence on substrate concentration
C. Instantaneous Vmax at all substrate levels
D. Complete insensitivity to effectors
4. If F2,6-BP binding to one subunit promotes a conformational change in the entire
enzyme, which phenomenon might occur?
A. Each subunit acts independently, ignoring the activator
B. Positive cooperativity, enhancing substrate binding across subunits
C. Mixed inhibition of all subunits
D. Irreversible denaturation of KeyCarb

Passage 5 (5 questions)

Background: Virologists explore a new retrovirus that integrates its genetic material into the host
genome. The viral genome encodes a protein, IntegrateX, that targets host chromatin. Once
integrated, the virus remains latent until triggered by host transcription factors.

Experiment:

«  Human cells are infected with the retrovirus.

« Addition of an IntegrateX inhibitor blocks proviral DNA integration.

« Latently infected cells remain asymptomatic until a specific transcription factor, TF-Alpha,
is overexpressed, leading to viral gene expression.

Passage 5 Questions

1. Which step is characteristic of retroviruses?
A. Using an RNA-dependent RNA polymerase exclusively
B. Integrating a DNA intermediate into the host genome via integrase
C. Failing to replicate in eukaryotic cells
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D. Immediately lysing the host cell upon entry

The presence of IntegrateX suggests that the virus:

A. Replicates only in prokaryotes

B. Produces a latent infection by forming a provirus within the host’s DNA

C. Never uses reverse transcriptase

D. Does not require transcription factors from the host

If the virus remains asymptomatic until TF-Alpha is overexpressed, which conclusion

can be drawn?

A. Viral replication is independent of host gene expression

B. Integration alone triggers full viral production

C. Viral latency can be reversed when host factors activate the integrated viral genes

D. The virus cannot infect hosts lacking TF-Alpha entirely

Why might an IntegrateX inhibitor prevent permanent viral infection?

A. Blocking integrase stops the formation of a stable proviral genome integrated in host

DNA

B. Inhibiting integrase promotes direct viral lysis

C. IntegrateX is irrelevant to retroviral life cycles

D. The inhibitor functions only after provirus formation

Which statement about retroviral integration aligns with the passage?

A. Once integrated, viral DNA is transcribed as part of the host genome upon specific
triggers

B. Integration always destroys the host cell

C. Retroviruses lack any latent phase

D. The integrated viral DNA cannot respond to transcription factors

Passage 6 (4 questions)

Background: Neurophysiologists examine voltage-gated sodium channels in axons of peripheral
nerves. They note that channel inactivation gates close rapidly after depolarization, ensuring the
action potential travels only forward. Mutations in these channels can prolong depolarization,
leading to repetitive firing.

Experiment:
. Wild-type vs. mutant nerve fibers are stimulated.
. Mutant fibers show multiple action potentials from a single stimulus.
. A sodium channel inactivation gate blocker normalizes the mutant’s firing pattern.

Passage 6 Questions

l.

Which primary role do voltage-gated sodium channels play in action potentials?
A. Opening during hyperpolarization to maintain resting potential

B. Initiating rapid depolarization upon reaching threshold

C. Closing axonal terminals to prevent neurotransmitter release

D. Blocking potassium outflow

Why does inactivation gate closure ensure unidirectional propagation of the action
potential?
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A. It prevents channels behind the depolarization wave from re-opening immediately,
making backward conduction unlikely

B. It forces current to split in two directions

C. It reverses the sign of membrane voltage after each spike

D. Sodium channels are only found in dendrites

If a mutation prolongs sodium channel opening, how might that cause repeated firing?

A. No depolarization can occur, halting AP initiation

B. Continuous sodium influx triggers multiple action potentials from a single stimulus

C. The cell becomes hyperpolarized permanently

D. The neuron only fires if multiple stimuli arrive simultaneously

Which is the likely effect of the sodium channel inactivation gate blocker in mutants?

A. It keeps channels open longer, aggravating the repetitive firing

B. It hastens channel inactivation, normalizing the spike pattern

C. It exclusively inhibits potassium channels, changing the membrane potential

D. It overrides the need for a threshold potential

Passage 7 (5 questions)

Background: A muscle physiologist investigates skeletal muscle contraction at the molecular
level. Myosin heavy chains form thick filaments, while actin forms thin filaments. The researcher

targets

troponin, a regulatory complex on the actin filament that binds Ca®" and controls

tropomyosin’s position.

Study:

In low Ca**, tropomyosin blocks myosin-binding sites on actin.

When Ca?" is elevated, troponin changes conformation, moving tropomyosin and exposing
binding sites.

Myosin heads can then bind actin, performing power strokes using ATP.

Passage 7 Questions

l.

What direct role does troponin play in skeletal muscle contraction?

A. Binding ATP to fuel cross-bridge cycling

B. Hydrolyzing ATP to move actin filaments

C. Sensing Ca** levels, altering tropomyosin’s position on actin

D. Pumping Ca*" back into the sarcoplasmic reticulum

Why does low cytosolic Ca** prevent contraction?

A. Myosin heads degrade in the absence of Ca**

B. Tropomyosin remains in place, covering actin binding sites

C. ATP is unavailable for cross-bridge detachment D. Thick filaments dissolve in low Ca**
conditions

When Ca?** binds troponin, what immediate effect occurs?

A. Myosin detaches from actin, halting the power stroke

B. Tropomyosin shifts to uncover actin’s myosin-binding sites

C. Actin filaments break into smaller fragments
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D. The muscle cell hyperpolarizes
4. Which source of ATP is primarily used during the initial phase of muscle contraction?
A. Stored ATP in the cytosol, quickly replenished by phosphocreatine
B. Long-term oxidative phosphorylation from fatty acids
C. Glycogen breakdown in the synaptic cleft
D. Myosin pre-loaded with ADP only
5. If a mutation in troponin prevents it from binding Ca*', which outcome is most likely?
A. Constant muscle contraction at rest
B. Actin-binding sites remain permanently exposed, requiring no Ca?*
C. Muscle remains unable to initiate cross-bridge cycling, causing paralysis
D. Myosin heads spontaneously bind actin without ATP

Passage 8 (5 questions)

Background: A geneticist studies cystic fibrosis (CF), caused by mutations in the CFTR chloride
channel. CFTR dysfunction leads to thick mucus in lungs and digestive problems. The gene is
recessive, so carriers have one normal allele that compensates.

Study: - Examining families with high CF
incidence.

« Anew CFTR variant shows partial channel function. Individuals with one copy have mild
symptoms.

« Researchers propose incomplete dominance, where heterozygotes express an intermediate
phenotype.

Passage 8 Questions

1. What typically characterizes a recessive genetic disease like classic CF?
A. Individuals with one defective allele show full-blown disease
B. Homozygous recessive genotype manifests disease, while heterozygotes are usually
asymptomatic carriers
C. The disease skips all generations
D. Carriers lack functional normal alleles
2. Why might a CFTR variant with partial function lead to incomplete dominance? A.
Heterozygotes with one partial allele exhibit mild phenotype, not fully normal nor fully
diseased
B. Incomplete dominance never occurs in humans
C. Homozygotes for partial function are identical to wild-type
D. The variant is codominant with the normal allele
3. If an individual has two copies of the partial-function allele, which likely outcome
might the researchers hypothesize?
A. Complete normal lung function
B. The same severity as classic CF (complete dysfunction)

C. An intermediate phenotype, more severe than heterozygous partial but milder than classic
CF
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D. No possible expression of CFTR protein
4. Which statement best explains how CFTR dysfunction causes thick mucus in lungs?
A. Excess water is secreted into the airways, thinning the mucus
B. Faulty chloride channels reduce water movement, resulting in thicker mucus
C. Sodium channels are overactive, secreting more enzymes
D. CFTR is a hemoglobin transporter that lacks oxygen-binding sites
5. A new therapy aims to boost the partially functional CFTR allele in heterozygotes.
Which effect might be expected?
A. Symptom worsening, since heterozygotes become fully diseased
B. Improvement of respiratory function by enhancing chloride transport
C. No change, because gene therapy never works in CF
D. A complete cure that ensures 100% normal CFTR in all tissues

Passage 9 (4 questions)

Background: A reproductive biologist studies hormonal regulation of the menstrual cycle,
focusing on the interplay of estrogen, progesterone, LH, and FSH. She measures hormone levels in
a volunteer across a full cycle, correlating them with follicular development and endometrial
changes.

Data:

« The LH surge triggers ovulation around day 14.
« Rising progesterone in the luteal phase stabilizes the endometrium.
« FSH initially stimulates follicle growth, then declines post-ovulation.

Passage 9 Questions

1. Which hormone primarily drives the mid-cycle LH surge?
A. Declining estrogen from the ovary
B. A peak in estrogen from a maturing follicle
C. A sharp drop in progesterone
D. FSH levels rising continuously
2. In the luteal phase, high progesterone has which major role?
A. Stimulating another immediate ovulation
B. Causing endometrial breakdown
C. Maintaining endometrial thickness to support potential implantation
D. Triggering FSH release from the hypothalamus
3. Why does FSH drop after ovulation?
A. The corpus luteum secretes hormones (progesterone, estrogen) that exert negative
feedback on FSH
B. The pituitary stops functioning completely
C. The dominant follicle requires more FSH
D. FSH is replaced by insulin
4. If progesterone levels fall abruptly and no implantation occurs, what typically follows?
A. The LH surge restarts the cycle immediately
B. Menstruation, as the endometrium is shed
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C. Endometrium remains indefinitely
D. The corpus luteum grows larger

Passage 10 (5 questions)

Background: A physiologist explores glucose homeostasis in response to various dietary patterns.
Insulin and glucagon maintain blood glucose. In high-carb meals, insulin rises to promote cellular

uptake

and glycogen synthesis; prolonged fasting triggers glucagon release, mobilizing glucose

from glycogen and stimulating gluconeogenesis.

Study:

Volunteers eat high-carb breakfast vs. no breakfast. Blood glucose, insulin, and glucagon are
measured.

High-carb group shows a sharp insulin spike, with lowered glucagon.

Fasting group maintains higher glucagon and taps glycogen stores.

Passage 10 Questions

1.

Which organ is the primary site of insulin production?

A. Liver

B. Pancreatic B-cells

C. Adipose tissue

D. Hypothalamus

In a prolonged fast, how does the body maintain blood glucose?

A. Insulin secretion continues to rise

B. Glucagon promotes glycogenolysis and gluconeogenesis in the liver

C. Muscle cells produce glucose via direct oxidation D. No mechanism exists; blood
glucose drops to zero

. Why does insulin typically lower blood glucose?

A. It opens proton channels to remove lactate

B. It increases cellular uptake of glucose and glycogen synthesis

C. It activates RBC enucleation

D. It triggers glucagon release

If volunteers consume a meal very high in carbohydrates, which immediate hormonal
change is expected?

A. Decreased insulin, increased glucagon

B. Decreased insulin, decreased glucagon

C. Elevated insulin, decreased glucagon

D. Elevated glucagon, reduced insulin

In a scenario of prolonged fasting (e.g., 24+ hours), which process becomes increasingly
important?

A. Beta-oxidation of fatty acids and gluconeogenesis for glucose supply

B. Insulin-driven glycolysis

C. Direct conversion of proteins into glycogen without deamination

D. Passive diffusion of glucose across cell membranes

31



DISCRETE QUESTIONS (15)

Discrete Questions 1-3 (Biology)

1.

In humans, where does fertilization of the ovum by sperm typically occur?

A. Ovaries

B. Fallopian tube (oviduct)

C. Uterine lining

D. Cervical canal

Which statement best describes the function of the sarcoplasmic reticulum (SR) in

muscle cells?

A. Storing calcium ions for release during contraction

B. Generating action potentials that travel along T-tubules

C. Transporting oxygen to the myofibrils

D. Directly phosphorylating ADP to ATP

A key difference between prokaryotic and eukaryotic gene organization is that:

A. Eukaryotic genes commonly lack introns

B. Prokaryotes group functionally related genes in operons, whereas eukaryotes often
separate them

C. Eukaryotes have single circular chromosomes, while prokaryotes have multiple linear
ones

D. Prokaryotes contain membrane-bound organelles for transcription

Discrete Questions 4—6 (Biochemistry)

4. Which coenzyme is directly involved in transferring acyl groups during fatty acid

metabolism? A. NADPH

B. ATP

C. Coenzyme A (CoA)

D. Ubiquinone (CoQ)

Phosphofructokinase-1 (PFK-1) is a major regulatory enzyme in glycolysis. Which
molecule typically activates PFK-1?

A. Citrate

B. ATP

C. Fructose-2,6-bisphosphate (F2,6-BP)

D. Acetyl-CoA

During oxidative phosphorylation, the proton gradient formed by electron transport is
used by which enzyme to generate ATP?

A. Hexokinase

B. ATP synthase

C. Pyruvate carboxylase

D. Lactate dehydrogenase

32



Discrete Questions 7-9 (General Chemistry / Organic Chemistry)

7.

If an acid has a pKa of ~10, what is the approximate ratio of protonated to
deprotonated species at pH 7?

A. Far more deprotonated than protonated

B. Far more protonated than deprotonated

C. Roughly equal amounts of each

D. pH cannot affect acid dissociation

Which reaction transforms a carboxylic acid into an ester under acidic conditions?
A. Carboxylic acid + amine (heat)

B. Carboxylic acid + alcohol (Fischer esterification)

C. Carboxylic acid + water hydrolysis

D. Carboxylic acid hydrogenation with H

A solution of 0.10 M HCl is mixed with 0.10 M NaOH in a 1:1 volume ratio. The
resulting pH is likely:

A. Exactly 7, because acid and base neutralize each other

B. > 7, because NaOH outcompetes HCI

C. <7, because HCl is a strong acid

D. 2, due to HCI dominance

Discrete Questions 10—12 (Biology / Biochemistry)

10.

11.

12.

Which molecule acts as the final electron acceptor in aerobic respiration?
A. O2

B. CO:

C. NADH D. ATP

In an autoimmune disorder targeting parietal cells of the stomach, which deficiency
might you expect?

A. Lack of intrinsic factor leading to vitamin B12 malabsorption

B. Failure to secrete pepsinogen, impairing protein digestion

C. Overproduction of bicarbonate causing alkalosis

D. Increase in RBC production despite low iron

A key function of the spleen is to:

A. Store bile for fat emulsification

B. Filter aged RBCs and mount immune responses

C. Neutralize toxins with hepatocytes

D. Produce digestive enzymes for the small intestine

Discrete Questions 13—15 (Biology)

13.

Which valve prevents backflow of blood from the left ventricle to the left atrium?
A. Tricuspid valve

B. Pulmonary semilunar valve

C. Mitral (bicuspid) valve

D. Aortic semilunar valve
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14. In eukaryotes, translation occurs on ribosomes primarily located:
A. Inside the nucleus
B. On the plasma membrane
C. In the cytoplasm or bound to the rough ER
D. In the Golgi apparatus
15. Which statement about the bacterial lac operon is correct? A. It is typically active when
glucose is high and lactose is absent
B. High glucose means low cAMP, reducing expression of lac genes
C. The repressor protein binds the operator only in the presence of lactose
D. CAP binding requires no cAMP to function

Section 4: Psychological, Social, and Biological
Foundations of Behavior

Passage 1 (4 questions)

Context: A social psychologist investigates peer conformity in adolescents under different social
conditions. She observes groups of teenage friends asked to judge ambiguous images (e.g., abstract
art) for “coolness.” Unknown to the real participants, confederates give uniformly positive or
negative evaluations. In some trials, at least one confederate offers a dissenting view.

Observations:

«  When confederates present unanimous judgments, participants conform ~70% of the time.
«  When at least one confederate dissents, conformity drops significantly (to ~25%).
- Interviews suggest participants fear social rejection more than they trust group’s accuracy.

Passage 1 Questions

1. Which phenomenon is illustrated by participants conforming to unanimous peer
judgments?
A. Informational social influence
B. Normative social influence
C. Group polarization
D. Cognitive dissonance
2. Why might a single dissenter reduce overall conformity rates? A. It eliminates normative
pressure by showing that unanimity is broken
B. The presence of one dissenter intensifies participants’ anxiety
C. Participants refuse to speak up if everyone else disagrees
D. A dissenter always implies the group is more correct
3. If participants fear social rejection more than trusting the group’s accuracy, which
concept does this best represent?
A. Social facilitation
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B. Compliance with authority

C. Normative influence rooted in desire for approval

D. Public acceptance of group beliefs for knowledge’s sake

Which scenario would be most likely to further decrease conformity?

A. Increasing task difficulty and ensuring the group is always unanimous

B. Conducting the experiment in a setting where participants’ identities are publicly revealed
C. Having two confederates publicly disagree with the majority

D. Encouraging participants to consider the group’s expertise as superior

Passage 2 (4 questions)

Context: A health sociologist studies how illness perceptions differ between rural and urban
communities. She interviews families regarding chronic pain management. Rural respondents often
delay medical consultation, citing self-reliance and limited local healthcare. Urban respondents
mention quicker appointments but highlight fragmented care across multiple specialists.

Findings:

Rural self-reliance fosters stigma around seeking professional help for pain.

Urban fragmentation sometimes leads to inconsistent follow-up.

The sociologist proposes that social norms and resource availability shape “health-seeking
behavior.”

Passage 2 Questions

l.

Which sociological concept does the passage primarily illustrate?

A. Symbolic interactionism focusing on micro-level interactions

B. Social construction of deviance in rural communities

C. Structural factors (resource availability) combined with cultural norms affecting
healthseeking behavior

D. Conflict theory about wealth redistribution

Why might rural individuals delay seeing professionals for chronic pain?

A. High physician density in rural clinics

B. Cultural emphasis on self-reliance plus fewer specialists

C. Extensive insurance coverage that promotes early visits

D. Strict legal mandates requiring immediate consultation

Which statement about urban respondents suggests a challenge in healthcare

continuity?

A. They never see multiple specialists

B. Fragmented care can cause inconsistent follow-up and confusion

C. Urban dwellers have uniform, streamlined medical experiences

D. Lack of stigma around seeking help leads to total satisfaction

How might the sociologist characterize these differences in behavior?

A. Social norms, stigma, and resource structures lead to distinct health-seeking patterns in
rural vs. urban settings

B. Rural communities have strictly better care than urban ones

C. Urban fragmentation always resolves health problems quickly
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D. Culture is irrelevant to medical decisions

Passage 3 (4 questions)

Context: A cross-cultural psychologist examines child-rearing practices in collectivist vs.
individualist societies. In collectivist settings, parents prioritize group harmony and shared
responsibilities among siblings. In more individualist societies, autonomy and personal
achievements receive emphasis.

Study:

Observes family mealtime interactions: collectivist families often encourage younger
siblings to help older ones academically, while individualist families highlight personal
goals (e.g., specialized extracurriculars).

Interviews with children reveal differences in self-concept: “I am part of my family/team’
vs. “I set my own path.”

b

Passage 3 Questions

1.

Which concept best captures the distinction between collectivist and individualist
approaches in the passage? A. Fundamental attribution error

B. Cultural variations in self-construal and group orientation

C. Dramaturgical approach to role performance

D. Impression management

How might children from collectivist households describe themselves, based on the
passage?

A. Primarily listing personal achievements

B. Emphasizing how they fit and cooperate within their family or group

C. Avoiding any mention of community ties

D. Claiming independence from all social influences

If a collectivist child helps older siblings academically, which motivation might the
passage suggest?

A. Gaining personal accolades above everyone else

B. Reinforcing group harmony and mutual support within the family

C. Demonstrating autonomy from parental guidelines

D. Challenging the hierarchy to outshine the older sibling

In an individualist society, emphasizing personal goals might lead children to:

A. Depend more on communal decision-making

B. Prioritize collective opinions over self-expression

C. Seek achievements that distinguish them personally

D. Forego extracurriculars to maintain harmony
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Passage 4 (4 questions)

Context: A behavioral economist explores decision-making in “delayed gratification” tasks. He
recruits adults who self-report as impulsive or patient. They choose between a small immediate
reward or a larger reward in one week.

Observations:

Impulsive participants take immediate reward ~85% of the time.

Patient participants wait for larger reward ~70% of the time.

Functional MRI scans show higher prefrontal cortex activation in those who choose delayed
reward, whereas limbic regions dominate in impulsive deciders.

Passage 4 Questions

1.

Which psychological principle is demonstrated by participants opting for a larger
future reward over a smaller immediate one?

A. Operant conditioning through negative reinforcement

B. Delayed gratification linked to executive function

C. Classical conditioning with an unconditioned stimulus

D. Drive reduction from hunger cues

Why might prefrontal cortex activation correlate with delayed reward choices?

A. The limbic system directs all rational planning

B. Executive functions (planning, impulse control) are often localized in prefrontal areas
C. The prefrontal cortex only processes reflexive behaviors

D. Impulsive decisions require more prefrontal involvement

Which region’s dominance in impulsive individuals suggests emotional or immediate
gratification influence?

A. Occipital lobe for visual processing

B. Limbic system (e.g., amygdala, nucleus accumbens) for reward/emotion

C. Parietal cortex for motor planning

D. Brainstem reflex arcs

If the economist designs an intervention to reduce impulsivity, which approach might
be most effective?

A. Encouraging participants to rely exclusively on limbic cues

B. Strengthening prefrontal inhibitory control through cognitive exercises

C. Limiting any mention of future rewards

D. Presenting the immediate reward with punishments

Passage 5 (5 questions)

Context: A psychiatrist studies observational learning in patients with phobias. He arranges a
scenario where a model actor encounters a feared object (a snake) calmly. Patients watch the actor
handle the snake without panic.

Key Points:
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Patients who observe the model display less anxiety when later exposed themselves.
The effect is stronger if the model is perceived as similar or relatable.

The psychiatrist proposes that seeing a calm model fosters “vicarious extinction” of fear
responses.

Passage 5 Questions

1.

Which concept from Bandura’s social learning theory is demonstrated? A. People learn

only from direct reinforcement, ignoring observed experiences

B. Observational learning, where seeing a calm model reduces the observer’s fear

C. Classical conditioning with unconditioned stimuli

D. Negative punishment for snake avoidance

Why might a model actor’s similarity to the patient enhance the effect?

A. Observers perceive the model’s calm behavior as achievable for themselves

B. Similar models trigger contradictory emotional states

C. The patient expects to be punished if they fail to replicate the model

D. Dissimilar models always heighten anxiety further

If the patient’s fear lessens simply by observing another’s calm reaction, which

phenomenon does this illustrate?

A. Systematic desensitization in a lab setting

B. Vicarious extinction—Ilearning that the feared stimulus may be safe

C. Operant conditioning through immediate personal reinforcement

D. Psychoanalytic resolution of unconscious conflicts

In a control group with no model demonstration, which result is probable based on the

passage?

A. Participants show equal reduction in fear

B. Observational learning is irrelevant to fear responses

C. They experience minimal improvement in fear levels, lacking vicarious input

D. They spontaneously develop calmness after seeing no demonstration

If the psychiatrist transitions to actual “in vivo” snake exposure with the patient, how

does this relate to the model’s demonstration?

A. Observational learning can facilitate more successful real-life exposure by diminishing
fear expectations

B. Real exposure negates any prior observational effect

C. In vivo exposure is always more frightening, undoing learned calmness

D. The model demonstration replaces the need for any direct exposure

Passage 6 (4 questions)

Context: A sociologist investigates role conflict among college students who also work part-time
jobs. Surveys reveal many struggle balancing class schedules, study demands, and work shifts.

Findings:

70% of participants report missing some academic obligations due to job conflicts.
Students with supportive employers or flexible hours show reduced stress.

38



The sociologist concludes that conflicting role expectations from student vs. employee roles
create chronic tension.

Passage 6 Questions

1.

Role conflict is best described as:**

A. Stress arising when multiple social positions impose incompatible demands

B. The merging of academic and work obligations seamlessly

C. Avoidance of all study requirements

D. Long-term job dissatisfaction due to wages

How might supportive employers mitigate role conflict for student employees?

A. By offering no breaks or flexibility in scheduling

B. Allowing flexible hours or scheduling around academic demands

C. Demanding uncompromised loyalty to the job

D. Insisting on additional duties during exams

Which sociological concept might further explain how students handle tension between

study and job roles?

A. Groupthink forcing them to align with majority opinion

B. Impression management, adjusting how they present themselves to supervisors vs.

professors

C. Dramaturgical approach ignoring social norms

D. Institutional discrimination specifically targeting employees

If a student experiences minimal stress despite a heavy workload, the passage might

suggest:

A. They have no social roles to fulfill

B. They do not care about job demands

C. Their employer is supportive or class schedules are flexible enough to reduce role
conflict

D. Role conflict is always constant and unsolvable

Passage 7 (4 questions)

Context: Developmental psychologists evaluate theory of mind in preschoolers. They use tasks
like the “false belief test,” where a child must predict another person’s action based on incorrect
information.

Observations:

Children under 4 often fail to realize someone else can hold a belief the child knows is false.
After ~age 45, most kids pass, indicating awareness that others have separate mental states.

Passage 7 Questions

1. The “false belief test” primarily assesses:

A. Egocentric biases in moral reasoning
B. Whether a child understands another individual can hold a mistaken belief
C. Inherent intelligence measured by puzzle completion speed
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Attachment style to caregivers 2. Why might a 3-year-old fail the task?

They are dishonest by nature

They have not developed the concept that beliefs can differ among individuals

The child lacks physical coordination to respond

. They sabotage the experiment out of defiance 3. Theory of mind typically refers to:
A. The notion that all knowledge is collective

B. Awareness that mental states vary among different people, guiding behavior prediction
C. The principle that no one can ever have false beliefs

D. The reflex arc between the spinal cord and peripheral nerves

SEeN- IS

4. If a child spontaneously passes the false belief test earlier than age 4, which inference

might the psychologist draw?

A. The child is likely behind in social cognition

B. The child demonstrates advanced social perspective-taking
C. The false belief concept is always learned in adolescence
D. Passing the test indicates no further social development

Passage 8 (5 questions)

Context: An experimental CBT (cognitive-behavioral therapy) program merges mindfulness
techniques with classical CBT. Therapists encourage patients to observe negative thoughts
nonjudgmentally rather than just replace them. Pilot trials show reduced anxiety and depressive
symptoms, particularly in participants who struggle with standard CBT’s cognitive restructuring.

Method:

Participants are taught to label automatic thoughts as “just thoughts,” then practice
mindfulness meditation.

Over 12 weeks, they track mood changes and negative self-talk frequency.

The researcher suggests combining acceptance with standard behavioral change fosters
resilience.

Passage 8 Questions

1.

What core principle underlies this mindfulness-based CBT approach?

A. Punishing negative thoughts until they vanish

B. Observing thoughts without judgment, recognizing they may not reflect reality

C. Avoiding acknowledgment of distressing ideas

D. Substituting medication for therapy sessions

Why might some participants benefit more from mindfulness than standard CBT?

A. They prefer to remain in denial about negative thoughts

B. Rigid cognitive restructuring can feel forced or combative, whereas mindful acceptance
fosters gentler approach

C. Mindfulness demands daily confrontation of deeper issues

D. Standard CBT requires no patient participation

Which result would best confirm that mindfulness helps reduce negative self-talk?

A. Participants’ journals show fewer recorded instances of negative thoughts over time

B. No correlation between mindfulness practice and mood improvement
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C. Therapy focuses on purely external behavior modifications

D. An increase in expressed negative thoughts after each session

Which statement best encapsulates the rationale for labeling automatic thoughts as

“just thoughts”?

A. This approach trivializes real emotional difficulties

B. It fosters recognition that thoughts are mental events, not absolute truths

C. Thoughts must be forcibly replaced with more positive content

D. Labeling negative thoughts imposes harsh self-criticism

If the pilot trial shows lowered anxiety but the control group sees no change, which

explanation aligns with the passage?

A. Mindfulness-based CBT effectively combines acceptance with behavioral strategies,
producing better outcomes than standard care

B. The control group likely received an even more effective therapy

C. Anxiety cannot be measured reliably under any circumstances

D. Labeling thoughts as “just thoughts” ironically intensifies worry

Passage 9 (5 questions)

Context: A criminologist researches labeling theory in juvenile courts. She notes how being
labeled a “delinquent” can influence future deviant identity. Once official agencies classify a teen as
delinquent, the teen might internalize that role, encountering discrimination or reduced
opportunities, thus reinforcing deviant behavior.

Data:

Teens with minor first offenses but labeled “delinquent” show higher recidivism than those
who receive community warnings.

Family interviews reveal stigma from peers and neighbors.

The criminologist argues that formal labels can become a self-fulfilling prophecy.

Passage 9 Questions

l.

Which concept from sociology does the passage highlight?

A. Differential association ignoring the role of labeling

B. Labeling theory suggesting official deviant status fosters continued deviance
C. Conformity in group settings

D. Social facilitation of academic achievement

. Why might recidivism rise after labeling a teen as delinquent?

A. The label fosters better job opportunities

B. The official classification triggers social stigma, reduced opportunities, and internalized
deviant identity

C. Teens gain immediate acceptance by law-abiding citizens

D. Delinquency no longer holds negative connotations

If some youths only have minor infractions but are treated as serious delinquents, how

might that shape their self-concept?

A. They see themselves as successful mainstream citizens

B. They adopt the deviant label, potentially committing more severe offenses
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C. They are unaffected by official designations

D. They refuse to accept any negative external labeling 4. The passage suggests formal
agencies (e.g., courts) can:

A. Reverse deviant behavior by applying harsh labels

B. Reinforce deviance inadvertently by institutionalizing stigma

C. Guarantee recidivism declines for labeled individuals D. Have no role in shaping youths’
self-identity

5. Which conclusion does the criminologist likely support?

A. Labeling consistently deters future crime

B. Community warnings without a formal “delinquent” label might reduce negative
outcomes

C. No correlation exists between labeling and deviant identity formation

D. Strict formal punishment is the only solution for minor offenses

Passage 10 (5 questions)

Context: An anthropologist observes religious rituals in a remote culture. She notes a cyclical
ceremony repeated monthly, involving group chanting, symbolic drumming, and communal
feasting. Locals say the ceremony affirms group solidarity, fosters spiritual renewal, and maintains
social order.

Observations:

« Individuals across all social ranks participate equally.
« The ceremony includes role reversals, where elders serve younger members.
« Outsiders are encouraged to witness but not to participate actively.

Passage 10 Questions

1. Which anthropological function might these rituals serve, according to the passage?
A. Formal deviance from cultural norms
B. Reinforcement of group cohesion and social solidarity
C. Complete erasure of social hierarchy
D. Strict assimilation of outsiders
2. Why might equal participation in the ceremony help maintain social order?
A. It emphasizes communal identity and shared sacred practice
B. It eliminates any sense of belonging among members
C. Social ranks remain rigidly displayed with no reversal of roles
D. Outsiders fully control the ritual
3. The role reversal (elders serving younger members) could symbolize:
A. A permanent inversion of social status
B. A tension that leads to social breakdown
C. Temporary redistribution of power that reaffirms unity once normal roles resume
D. Disregard for spiritual elements of the ceremony
4. If outsiders are encouraged to watch but not participate, which concept might the
passage suggest?
A. Total open integration of foreign customs
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B. Ritual as a boundary mechanism, defining “insiders” vs. “observers”

C. An attempt to convert onlookers forcibly

D. Outsiders hold the highest rank in the ceremony

Which theoretical approach in anthropology focuses on how rituals bind communities,
as described?

A. Functionalism, emphasizing cohesion and shared values

B. Conflict theory, highlighting power struggles in rituals

C. Rational choice theory, dissecting individual cost-benefit

D. Symbolic interactionism, ignoring group-wide phenomena

Discrete Questions (15 total)

Discrete Questions 1-3 (Psychology)

1.

In classical conditioning, an originally neutral stimulus that elicits a response after
being paired with an unconditioned stimulus is called:

A. Unconditioned response

B. Conditioned stimulus

C. Unconditioned stimulus

D. Positive reinforcer

According to Maslow’s hierarchy of needs, which need must be met before
selfactualization?

A. Physiological and safety needs

B. Esteem from external sources only

C. Self-transcendence

D. Immediate gratification at any cost

If a therapist focuses on underlying conflicts from childhood experiences, primarily
employing dream analysis, they align with:

A. Humanistic therapy

B. Psychoanalytic therapy

C. Behavioral therapy D. Cognitive therapy

Discrete Questions 4—6 (Sociology)

4. A wealthy family donates funds to a university, securing admission for their child.

Which phenomenon might this reflect?

A. Achieved status purely from academic skill

B. Cultural capital or social privilege influencing educational opportunity

C. Social mobility via government mandate

D. Universal guarantee of college admission for all

Which term describes when workers do not realize their exploitation by the upper
class, per Marxist theory?

A. Class consciousness
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B. False consciousness

C. Self-fulfilling prophecy

D. Anomie

“McDonaldization” of society refers to:

A. Emphasizing unpredictability and variability in social institutions

B. Efficiency, calculability, uniformity, and automation as organizing principles
C. The adoption of local cultural diversity in fast-food chains

D. Postmodern emphasis on artisan production

Discrete Questions 7-9 (Psych/Bio Interface)

7.

Which part of the brain is primarily responsible for regulating hunger and thirst?
A. Hypothalamus

B. Hippocampus

C. Prefrontal cortex

D. Corpus callosum

The role of mirror neurons is often discussed in relation to:

A. Reflex arcs in the spinal cord

B. Observational learning and empathy

C. Processing gustatory stimuli

D. Tonic inhibition in the brainstem

. A patient with damage to the Wernicke’s area typically shows:

A. Difficulty producing fluent speech

B. Impaired language comprehension, although speech may remain fluent
C. Complete loss of motor coordination

D. Enhancements in short-term memory

Discrete Questions 10—12 (Psychology)

10. When a person modifies their behavior or opinions to align with group norms, even if

11.

12.

they privately disagree, it’s called:
A. Identification

B. Internalization

C. Compliance

D. Group polarization

A teacher who expects certain students to excel may unconsciously provide them more

attention, leading those students to perform better. This is an example of:
A. Learned helplessness

B. Fundamental attribution error

C. Self-serving bias

D. Self-fulfilling prophecy

Piaget’s preoperational stage is characterized by:

A. Mastery of abstract logical operations

B. Egocentrism and difficulty understanding others’ perspectives

C. Object permanence first emerging
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D. Formal reasoning about hypotheticals

Discrete Questions 13—15 (Biology / Social-Biology)

13.

14.

15.

Which structure in the human body primarily filters lymph and provides immune
surveillance? A. Pancreas

B. Lymph nodes

C. Thyroid gland D. Colon

A mother’s consistent presence and responsiveness often fosters a secure
attachment in infancy. According to attachment theory, secure attachment
typically leads to:

A. Indifference to parental departure or return

B. Extreme distress at all times

C. Increased exploration and comfort seeking from the caregiver

D. Avoidance of caregiver even when distressed

A newborn turning its head to the side when its cheek is touched, seeking a nipple,
exemplifies: A. The Moro reflex

B. The Babinski reflex

C. The rooting reflex

D. Operant conditioning
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Section 1: Chemical and Physical Foundations

of Biological Systems

Passage 1 (4 questions)

Context: A research team investigates a newly identified isozyme of phosphofructokinase
(PFKiso) in muscle tissue. Standard PFK catalyzes the phosphorylation of fructose-6-phosphate to
fructose-1,6-bisphosphate in glycolysis. PFK-iso, however, has a high affinity for fructose-
6phosphate but is strongly inhibited by ATP at low substrate concentrations.

Experimental Details:

Muscle extracts from rats show that PFK-iso becomes more active under high AMP
conditions, reversing ATP’s inhibition.

Western blot confirms that PFK-iso expression is upregulated during intense exercise.
When purified PFK-iso is incubated with citrate, activity decreases further, implying citrate
allosterically enhances ATP inhibition.

Passage 1 Questions

1. Which statement best explains why high ATP levels inhibit PFK-iso?
A. ATP acts as a substrate for fructose-6-phosphate
B. ATP serves as a feedback inhibitor, signaling sufficient energy and reducing glycolytic
flux
C. ATP irreversibly denatures PFK-iso
D. ATP lowers AMP concentration, blocking substrate binding
2. Based on the passage, which situation would favor PFK-iso activation?
A. High citrate, high ATP
B. Low AMP, high ATP
C. Elevated AMP, indicating energy depletion
D. High ATP/AMP ratio with minimal substrate
3. If upregulation of PFK-iso occurs during intense exercise, which rationale does the
passage suggest?
A. Muscle cells require less glycolysis when ATP is scarce
B. Additional glycolytic capacity is needed to meet high energy demands
C. PFK-iso is replaced by lactate dehydrogenase to produce more lactate
D. Muscle cells shift entirely to fatty acid oxidation
4. If citrate further enhances ATP inhibition, which conclusion about PFK-iso’s
regulation is most consistent with the passage? A. The enzyme is not sensitive to
allosteric effectors
B. Citrate signals adequate citric acid cycle substrates, thus reinforcing ATP’s feedback
inhibition
C. Citrate competes directly with fructose-6-phosphate
D. ATP fails to inhibit PFK-iso under any condition
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Passage 2 (4 questions)

Context: Biologists study lung alveolar structure in a rodent model. They look at alveolar type I
and type II cells. Type I cells cover most of the alveolar surface for gas exchange. Type II cells
secrete surfactant, reducing surface tension. The researchers manipulate surfactant levels to
examine changes in alveolar stability.

Experimental Setup:

« Surfactant production is partially inhibited by a small-molecule drug.

- Lung compliance and alveolar collapse incidence are measured.

« Results show alveolar collapse (atelectasis) rises significantly with lower surfactant,
indicating high surface tension.

Passage 2 Questions

1. Which function does surfactant primarily serve in alveoli?
A. Binding CO: for exhalation
B. Reducing surface tension to prevent alveolar collapse
C. Increasing alveolar cell proliferation
D. Transporting hemoglobin into alveolar space
2. If surfactant levels drop, how does alveolar surface tension change?
A. Surface tension decreases, improving lung compliance
B. Surface tension remains unchanged
C. Surface tension increases, risking collapse D. Surface tension has no effect on alveolar
stability
3. Type II alveolar cells differ from Type I in that: A. They are thinner and primarily
allow gas diffusion
B. They secrete surfactant and are more cuboidal
C. They form the majority of the gas-exchange interface
D. They lack organelles for surfactant synthesis
4. If alveolar collapse (atelectasis) rises upon partial surfactant inhibition, which
conclusion is consistent with the passage? A. Surfactant is unnecessary for normal
respiration
B. Reducing surfactant leads to increased surface tension, causing alveoli to collapse
C. Gas exchange is unaffected by alveolar shape or tension
D. Type I cells synthesize all surfactant necessary

Passage 3 (4 questions)

Context: A chemistry team analyzes a buffer system in the bloodstream: the bicarbonate buffer

(HCO57/H2COs). They monitor pH changes when small amounts of acid or base are added to blood

samples.

Key Observations:
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Adding a mild acid lowers blood pH slightly but triggers increased CO: exhalation,
restoring near-normal pH.

Introducing mild base leads to slower changes, with the renal system excreting bicarbonate
over hours or days.

The carbonic anhydrase enzyme in red blood cells catalyzes CO: + H2O <> H.COs «» H +
HCO:s™ equilibrium.

Passage 3 Questions

1.

Which statement best explains why the bicarbonate system resists large pH swings?
A. H2CO:s instantly dissociates into water

B. The system forms a strong acid with no equilibrium

C. The buffer can convert strong acids/bases into weaker ones and adjust CO: via respiration
D. It has no effect on blood pH

If the patient hyperventilates, how might that affect blood pH?

A. Excess COs: retention reduces pH

B. Decreased CO- exhalation raises pH

C. CO: exhalation increases, reducing H.COs concentration, leading to higher pH (alkalosis)
D. No change in pH because respiration is unrelated

Carbonic anhydrase’s role is to:

A. Directly buffer strong acids by binding them irreversibly

B. Catalyze the reversible interconversion of CO2 and HCOs~

C. Pump bicarbonate out of RBCs into the lungs

D. Maintain RBC structure by crosslinking membranes

If a mild base is added and the renal system excretes bicarbonate, which phenomenon
does it illustrate?

A. Immediate respiratory compensation only

B. Long-term metabolic compensation, adjusting bicarbonate to maintain pH

C. No role for kidneys in pH regulation

D. Irreversible alkalinization of the bloodstream

Passage 4 (4 questions)

Context: A laboratory group studies electrochemistry using a metal electrode immersed in a
solution containing metal ions. They measure the electrode potential under various ion
concentrations and temperatures. The data align with the Nernst equation.

Data:

Doubling the ion concentration at constant temperature increases electrode potential by
~+17 mV.

Lowering temperature reduces the magnitude of potential changes.

The metal electrode is more positive at higher ion concentrations, consistent with the
halfreaction M™* + ne™ — M(s).
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Passage 4 Questions

1. Which principle best describes why electrode potential depends on ion concentration?
A. Kirchhoft’s laws for electrical circuits
B. The Nernst equation relating concentration to cell potential
C. The second law of thermodynamics
D. Beer—Lambert law for absorbance
2. If the metal ion concentration doubles and the potential rises by +17 mV at a certain
temperature, which statement is correct about the Nernst slope?
A. Doubling concentration has no effect unless T changes
B. The slope (RT/nF) is temperature-dependent, so changes in T alter how concentration
affects potential
C. The slope is constant across all concentrations and all temperatures
D. Only the standard electrode potential E° drives changes
3. The half-reaction M™ + ne- — M(s) implies:
A. Electrons flow from metal to ions, dissolving the electrode
B. Reduction occurs when M*" is converted to solid metal
C. Oxidation state remains constant in the reaction
D. The metal never dissolves under any circumstance
4. Lowering temperature reduces the potential change because:
A. The Nernst equation includes temperature (T), making the RT/nF factor smaller
B. Ion concentration is irrelevant at low T
C. The reaction becomes exothermic
D. The standard electrode potential E° becomes zero at cold temperatures

Passage 5 (5 questions)

Context: A medical physicist examines X-ray diffraction imaging of kidney stones. X-ray
scattering patterns identify crystal structures of common kidney stones (calcium oxalate vs. uric
acid). They vary in atomic arrangement, producing unique diffraction peaks.

Experimental Details:

« Calcium oxalate stones have strong, sharp peaks at specific angles.

«  Uric acid stones show broader, weaker peaks.

« The physicist uses Bragg’s Law, nA = 2d sin(0), to interpret crystal spacing from diffraction
angles.

Passage 5 Questions

1. Which principle underlies X-ray diffraction as used here?
A. Electromagnetic waves pass unaffected through all solids
B. Constructive interference occurs when X-rays scatter from periodic crystal planes
C. Refraction at crystal boundaries dominates wave transmission D. Only reflection
from surfaces is measured, ignoring internal structure 2. Why might calcium oxalate
produce sharper peaks than uric acid?
A. Calcium oxalate has a more orderly crystalline lattice
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B. Uric acid is a stronger scatterer of X-rays

C. Uric acid lacks any crystalline structure, so it’s completely random

D. Calcium oxalate molecules do not diffract X-rays at all

If Bragg’s Law is nA = 2d sin(0), which factor is ‘d’ referring to? A. The crystal plane
spacing in the lattice

B. The number of electrons in the crystal

C. The thickness of the stone sample

D. The wave amplitude after scattering

What does the presence of broad diffraction peaks suggest about a crystal sample?
A. A highly perfect, single-crystal structure

B. Significant disorder or smaller crystallite sizes

C. Complete absorption of X-rays

D. A single set of lattice planes reflecting at one angle

If the physicist measures a distinct diffraction angle at 20=30°, how might she calculate
d?

A. Solve nA = 2d sin(15°), using half the angle in the sine function

B. Use the entire 30° as the angle in sin(30°)

C. Omit A from the equation altogether

D. Double the angle again, 26=60°, to find sin(60°)

Passage 6 (4 questions)

Context: Organic chemists synthesize a lactone (cyclic ester) from a hydroxy acid. They first
protect the hydroxyl group, then activate the carboxyl via DCC (dicyclohexylcarbodiimide),
followed by an intramolecular esterification step.

Results:

The final product is a five-membered lactone, confirmed by IR peak ~1750 cm™ (ester
carbonyl).

By varying ring size (changing chain length), they produce four- to seven-membered
lactones, each with distinctive ring strain.

Passage 6 Questions

l.

Which step is crucial for forming a lactone from a hydroxy acid?

A. Nucleophilic acyl substitution intramolecularly, forming the ring

B. Radical polymerization of the acid

C. Dehydration of an amide intermediate

D. Reductive cleavage of the hydroxyl group

Why might a five-membered lactone form preferentially over a six-membered lactone

if the chain length allows both?

A. Five-membered rings have drastically less ring strain than six-membered

B. Six-membered rings never form spontaneously in intramolecular esterification

C. The transition state for five-membered ring closure is often lower in energy, though
sixmembered rings are also commonly favorable

D. Only four- or five-membered rings can form lactones
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3. IfIR shows a strong peak near 1750 cm™, which functional group is indicated?
A. Aldehyde C=0O
B. Ester (lactone) C=0
C. Alkene stretch
D. Amine N-H
4. DCC (dicyclohexylcarbodiimide) typically assists in:
A. Removing protecting groups by hydrogenation
B. Mediating intramolecular ring strain
C. Activating the carboxylic acid for condensation (nucleophilic acyl substitution) D.
Converting esters back to free acids

Passage 7 (5 questions)

Context: A virology lab studies bacteriophage assembly in E. coli. They note that phage heads
(capsids) form first, then DNA is packed in, followed by tail attachment. A scaffolding protein helps
shape the capsid, then is removed. If the scaffolding protein remains, the capsid never attains its
final geometry.

Observations:

Mutants lacking scaffolding protein produce malformed heads.
Overproduction of scaffolding protein stalls final capsid closure.
The final tail attachment only occurs once DNA is fully packaged.

Passage 7 Questions

1. Which statement best captures the role of the scaffolding protein in phage assembly?
A. It permanently stabilizes the final capsid geometry
B. It assists initial capsid formation but must be removed for final structure
C. Itreplaces the phage DNA to create empty shells
D. It attaches the tail before DNA packaging
2. If overproduction of scaffolding protein stalls capsid closure, which conclusion is
consistent with the passage?
A. Excess scaffolding locks the structure in a precursor form
B. More scaffolding always leads to faster tail attachment
C. Malformed heads spontaneously correct themselves
D. DNA packaging proceeds with no effect from scaffolding 3. Why might the tail
attach only after DNA is fully packaged?
A. The tail’s presence blocks DNA insertion
B. Tails degrade the capsid interior
C. The phage must remain incomplete until external signals
D. Capsid geometry must be stable and sealed before tail binding
4. If a mutation prevents scaffolding protein removal, which phenotype might we see?
A. Perfectly assembled phage with normal infection cycles
B. Capsids remain partially open or incorrectly shaped, hindering functional phage
formation
C. DNA is integrated into the E. coli chromosome
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D. Only the tail forms, lacking any capsid

Which process does the passage’s description of sequential assembly most closely

resemble in broader biology?

A. Co-translational folding of proteins

B. Hierarchical assembly of viral components, akin to some eukaryotic viruses forming
capsids before genome insertion

C. Immediate self-replication without subunits

D. Semiconservative replication of the genome

Passage 8 (4 questions)

Context: A physics experiment measures sound wave interference in a closed tube with adjustable
length. A speaker at one end emits a tone of fixed frequency. Nodes and antinodes form along the
tube, indicating standing waves. Changing the tube length alters resonance frequencies.

Data:

At length L., resonance occurs with the fundamental standing wave (node at closed end,
antinode at open end).

Doubling the length shifts the fundamental frequency to half its original value.

Higher harmonics appear at multiples of the fundamental frequency.

Passage 8 Questions

l.

Which condition typically occurs at the closed end of a tube with a standing sound
wave?

A. Antinode of pressure/ node of displacement

B. Antinode of displacement/ node of pressure

C. Constant velocity of air molecules

D. Open boundary reflection

If doubling the tube length halves the fundamental frequency, which wave property is
consistent with this observation?

A. Frequency remains constant with length changes

B. f « 1/L for the fundamental mode in a closed-open tube

C. The speed of sound changes significantly in the longer tube

D. Doubling length quadruples fundamental frequency

Higher harmonics appear at which intervals for a closed-open tube?

A. Odd multiples of the fundamental

B. Even multiples only

C. All integer multiples (1f, 2f, 3f, ...)

D. No harmonics exist in standing waves

If the frequency from the speaker changes, how might one detect a different resonance
mode?

A. Observing a shift in the position of nodes/antinodes within the tube

B. Speed of sound abruptly dropping to zero

C. Pressure in the tube remains constant at all points

D. Antinodes disappearing entirely
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Passage 9 (5 questions)

Context: Engineers develop a microfluidic device to measure serum flow rates through narrow
channels, mimicking capillaries. They use Poiseuille’s law for laminar flow: Q = (ar*AP)/(8nL).

Experimental Setup:

The device diameter (2r) is set at 0.5 mm.
Varying pressure differentials (AP) are applied.
Viscosity (1) of serum is slightly higher than water, measured at 1.2 x 1073 Pa-s.

Flow rates (Q) are recorded; partial blockages are introduced to see how effective diameter

changes.

Passage 9 Questions

1.

Based on Poiseuille’s law, how does flow rate Q relate to the radius r?
A.Qor

B. Qur?

C.Qur?

D.Qu«xr*

Which factor has the strongest influence on flow rate, assuming laminar flow?
A. Tube length

B. Fluid density

C. Radius to the fourth power

D. Pressure differential squared

If a partial blockage reduces the effective radius by half, what’s the approximate
impact on flow rate? A. Flow rate remains constant

B. Flow rate is halved

C. Flow rate drops to 1/16 of original

D. Flow rate doubles

Increasing the fluid viscosity () does which of the following?

A. Increases Q, since friction is reduced

B. Decreases Q, as more resistance opposes flow

C. Has no effect under laminar conditions

D. Eliminates the need for any pressure gradient

If L (channel length) doubles at constant r, AP, and 1, how does Q change?
A. Q doubles

B. Q halves

C. Q remains the same D. Q quadruples

Passage 10 (5 questions)

Context: A scientist studies chemical equilibria in the bloodstream, focusing on the binding of O-

to hemoglobin (Hb). The Hill equation describes cooperative binding among hemoglobin’s four

subunits. Slope changes in an O2-Hb dissociation curve reflect varying cooperativity.
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Observations:

. At low pO2, one O: binding event modestly boosts Hb’s affinity for subsequent O..
At high pO., the curve plateaus as Hb saturates.
. A decrease in pH (Bohr effect) lowers Hb’s O: affinity, shifting the curve right.

Passage 10 Questions

1.

Which concept explains how hemoglobin’s O: affinity increases after initial O: binds?
A. Michaelis—Menten kinetics

B. Cooperative binding, where subunit conformations alter affinity

C. All subunits behave independently with no synergy

D. Noncompetitive inhibition of binding sites

. What happens to the O:-Hb dissociation curve if the Bohr effect is in play at lower pH?

A. The curve shifts left, indicating higher O: affinity

B. It remains unchanged

C. The curve shifts right, indicating decreased O: affinity D. Hemoglobin saturates at all pO-
levels

If the Hill coefficient is >1, which property of hemoglobin is indicated?

A. Negative cooperativity

B. Non-cooperative subunits

C. Positive cooperativity among O: binding sites

D. Zero synergy in binding

Why does hemoglobin saturation plateau at high pO-?

A. RBC lysis occurs at extreme oxygen levels

B. Once nearly all binding sites are occupied, further O2 cannot increase saturation
significantly

C. Bohr effect eliminates oxygen binding beyond a certain point

D. The subunits dissociate spontaneously

A right shift in the curve at lower pH means that:

A. Hemoglobin more readily binds O: in acidic conditions

B. Hemoglobin more readily releases O, facilitating tissue oxygen unloading

C. RBCs degrade under acidic conditions

D. The cooperativity factor is eliminated

Discrete Questions (15 total)

Discrete Questions 1-3 (General Chemistry)

1.

If a strong acid HA fully dissociates at 0.01 M in water, the pH of the solution is
approximately:

A.pH=1
B.pH=2
C.pH=5

55



D.pH=7
2. Which molecule is a strong oxidizing agent typically used in titrations?
A. KMnO:s in acidic solution
B. NaCl
C. H, Pd/C
D. CHsOH
3. A container with ideal gas A at 1 atm is connected to an identical container with ideal
gas B at 1 atm. When opened, the gases mix spontaneously. This process is primarily
driven by:
A. Decreasing entropy
B. Increasing entropy
C. An exothermic reaction
D. Lowering total pressure

Discrete Questions 4—6 (Organic Chemistry)

4. Which functional group results from reacting an aldehyde with a primary amine under
mildly acidic conditions?
A. Ester
B. Imine (Schiff base)
C. Anhydride D. Alkene
5. What reagent set would most likely oxidize a primary alcohol to a carboxylic acid?
A. PCC (pyridinium chlorochromate) under mild conditions
B. NaBHzu in ethanol
C. Hot, acidic KMnOs4 or Cr207*" in acidic medium D. H>, Pd/C at room temperature
6. Which statement is correct about SN2 reactions?
A. They proceed via a carbocation intermediate
B. They invert stereochemistry at the reactive center
C. Tertiary substrates undergo SN2 readily
D. They typically occur in strongly acidic environments

Discrete Questions 7-9 (Physics)

7. A capacitor (C) and resistor (R) are placed in series with a DC source. After a long
time, the voltage across the capacitor:
A. Is zero, because the capacitor continuously charges and discharges
B. Equals the source voltage, with no current flow in steady state
C. Is half the source voltage
D. Remains negative relative to the resistor
8. Doubling the amplitude of a wave while keeping frequency constant does what to its
energy (assuming wave energy o amplitude?)?
A. Halves the energy
B. Doubles the energy
C. Quadruples the energy
D. Leaves energy unchanged

56



9.

A projectile is launched vertically upwards with speed v. Ignoring air resistance, the
time to return to launch level is:

A.v/g

B. 2v/g

C. 2v/g\sqrt{2v/g} D. 2v/g\sqrt{v/g}

Discrete Questions 10—12 (Biochemistry)

10.

11.

12.

In glycolysis, pyruvate kinase catalyzes the final step producing pyruvate and ATP

from phosphoenolpyruvate. Its activity is enhanced by:

A. ATP and citrate

B. Fructose-1,6-bisphosphate (feed-forward activation)

C. NADH

D. CoA

Which coenzyme donates electrons to Complex II in the electron transport chain?

A. NADH

B. FADH:

C. Biotin

D. ATP

A diet lacking essential amino acids might lead to:

A. The body easily synthesizing all needed amino acids from glucose

B. Reduced protein synthesis unless those amino acids are obtained from external protein
sources

C. No impact on muscle protein turnover

D. Surplus of all amino acids in the bloodstream

Discrete Questions 13—15 (Biology)

13.

14.

15.

Which organ secretes cholecystokinin (CCK) in response to fatty chyme arriving from
the stomach? A. Liver

B. Gallbladder

C. Pancreas

D. Duodenum (intestinal cells)

If the SA node in the heart fails, which structure often acts as a secondary pacemaker?
A. Purkinje fibers directly

B. Bundle of His

C. AV node

D. The chordae tendineae

Which process in eukaryotic cells occurs primarily in the rough endoplasmic
reticulum?

A. Steroid hormone synthesis

B. Protein folding and post-translational modification (e.g., initial glycosylation)

C. Glycolysis

D. Beta-oxidation of fatty acids
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Section 2: Critical Analysis and Reasoning
Skills (CARS)

Passage 1 (6 questions)

Passage:

Historians of urban planning note that city grids, though seemingly modern, have ancient
precedents. Archaeological sites reveal grid layouts in certain Mesopotamian and Indus Valley
civilizations, suggesting that concerns about navigable streets, efficient building blocks, and zoning
long predate industrial-era expansions. Proponents of the grid system argue that it simplifies
navigation, fosters equitable parcel distribution, and can accommodate growth more systematically.

Critics, however, contend that rigid grids sometimes ignore natural topography, resulting in roads
that climb steep gradients or cut through wetlands. Moreover, uniform parcel sizes may not suit
evolving architectural needs or diverse community practices. Some urban theorists highlight that
organic street networks (forming over time) can yield unique neighborhood identities, whereas
grid lines can feel impersonal. Ultimately, the question is whether uniformity outweighs potential
cultural and environmental considerations—a debate that echoes from ancient city ruins to modern
planning commissions.

Passage 1 Questions

1. Which best captures the main focus of the passage? A. The dispute over whether ancient
civilizations used grids
B. Comparing the ancient and modern rationales for grid-based city layouts
C. Denying that city grids can accommodate future growth
D. A purely technical description of archaeological sites in Mesopotamia
2. Why might critics believe a strict grid layout could be problematic in certain terrains?
A. Grids always accommodate wetlands seamlessly
B. Natural topography might conflict with uniform blocks, leading to inefficient or harmful
road placements
C. Steep gradients are more easily navigated by grids
D. Grids ensure cultural diversity is represented
3. Which idea about organic street networks does the passage suggest?
A. They form purely at random, lacking any social or functional basis
B. They may better reflect a community’s historical evolution or local identity
C. They are always more modern than grid systems
D. They preclude any sense of neighborhood uniqueness
4. If uniform parcel sizes fail to suit “evolving architectural needs,” which inference
aligns with the passage’s criticisms?
A. Communities requiring varied structures might find grids too rigid
B. Standard parcel dimensions always suit every type of building
C. Architectural innovation is simpler within strict blocks
D. Growing cities prefer a single uniform building style
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5. In citing ancient precedents, the passage implies: A. The grid system is a purely 20th-
century invention
B. Urban historians discovered that grids are inherently unsuccessful
C. Concerns about rational planning and street organization have existed for millennia
D. Ancient societies lacked any formal city structures
6. Which statement would a pro-grid proponent most likely endorse, given the passage?
A. Grids hamper expansion and cause confusion
B. Uniform planning fosters navigable neighborhoods and equitable distributions
C. Organic layouts better capture topographical nuances
D. Historical usage of grids was minimal and unsuccessful

Passage 2 (6 questions)

Passage:
The notion of “childhood innocence” is relatively recent, historians claim. In medieval Europe,
children often worked alongside adults, lacking distinct social categories. By the 19th century,

romantic ideals depicted children as embodiments of purity, needing protection from adult realities.

This shift reflected changing labor laws, educational norms, and emergent views on psychological
development.

Contemporary child advocates laud these protections but warn that idealizing innocence can
paradoxically overlook children’s resilience or agency. For instance, some argue children’s
capability to handle responsibilities or confront complex issues is underestimated, leading to
paternalistic policies. Yet the romantic portrayal remains influential—whether in marketing
“magic” childhood experiences or shaping education reforms. Thus, the debate persists: does
upholding childhood innocence help or hinder children’s growth and autonomy? Passage 2

Questions

1. Which concept is central to the passage’s discussion?
A. The disappearance of child labor in medieval times
B. How the idea of childhood innocence evolved and its impact on policy/attitudes
C. Whether children have no emotional capacities
D. Medieval child-advocacy groups’ legal reforms
2. Why might romanticizing childhood innocence be problematic, according to some
critics?
A. It acknowledges children’s capacity to handle complex tasks
B. It fosters paternalistic approaches, potentially underestimating children’s competence
C. It focuses on children’s resilience instead of their vulnerability
D. It ensures children take on adult-like work early
3. What does the passage suggest about historical changes in labor laws and education
norms?
A. They coincided with shifting ideals that children needed special protection
B. They remained unchanged from medieval to 19th century
C. They eliminated all child labor in medieval Europe
D. They reflect adult realities overshadowing any notion of innocence
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4. If a modern educational reform is based on preserving “magic” childhood experiences,
which concern arises from critics?
A. Children might gain too many responsibilities early
B. The approach might limit real skill development or autonomy by treating them as overly
fragile
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C. It increases child labor demands

D. It fosters direct adult—child equality with no guidelines

Which rhetorical role does the mention of marketing “magic” childhood experiences
serve?

A. Demonstrating that commercial exploitation often relies on the concept of innocence
B. Suggesting only psychological factors shape childhood

C. Highlighting children’s robust capacity for self-regulation

D. Proving innocence is purely a medieval invention

6. Based on the passage, what is the core tension regarding childhood innocence?

A. Whether children are physically larger than adults

B. Balancing protective measures against acknowledging children’s agency
C. Maintaining child labor practices

D. Enforcing paternalistic norms without question

Passage 3 (6 questions)

Passage:
Philosophers discussing personal responsibility in moral psychology often focus on the role of

intention. If an action’s outcome is harmful but unintentional, many argue the moral blame should

be lesser. However, others claim that ignoring consequences can excuse negligent or reckless
behavior. This tension arises in courts, where judges weigh intention vs. harm done to determine
culpability.

Cultural variation also appears: some societies place heavier emphasis on outcome (regardless of
intent), while others highlight the actor’s mindset. The passage suggests that debates over intention

are not merely legalistic but reflect deeper ideas about human agency, the significance of regret, and
how society might deter harmful acts. Reconciling these views may require acknowledging both the
moral weight of intent and the tangible impact of consequences.

Passage 3 Questions

l.

Which best summarizes the passage’s central concern?

A. How legal systems compute fines

B. Whether moral blame depends more on intention or outcomes

C. The evolution of common law across cultures

D. Specific punishments for unintentional harm

Why might some philosophers stress consequences more than intent?

A. They assume humans always have perfect foreknowledge

B. Focusing on results ensures individuals cannot shirk responsibility if harm occurs
C. Consequences never reflect actual damage
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D. They believe all acts are purely accidental
3. How do cultural differences manifest, based on the passage?
A. Some societies weigh actual harm more, others weigh mental states more
B. All societies treat intention identically
C. Negligence is universally excused if unintentional
D. Only Western cultures consider outcome at all
4. Which position is the passage likely to endorse regarding unintentional harm?
A. It always absolves moral blame fully
B. Intent is irrelevant if consequences are severe
C. Balancing intent with outcome recognizes both moral agency and real-world impact D.
Consequence-free acts are the only ones that matter
If a judge reduces a sentence due to proven lack of intent, how does it align with the
passage?
A. It exemplifies a system emphasizing mental state over outcome
B. The judge acts contrary to all moral theories
C. It mirrors a culture focusing solely on harmful results
D. No moral viewpoint addresses unintentional wrongdoing
6. The passage’s stance on reconciling the debate over intention vs. harm is:
A. Only intention matters, ignoring real harm
B. Both should be considered for a nuanced approach to moral responsibility
C. Philosophers universally dismiss outcome
D. Negligence laws automatically solve this conflict

Passage 4 (6 questions)

Passage:

The “novel of manners” genre dissects everyday social behaviors within a particular class or time
period. Authors like Jane Austen wove intricate portrayals of courtship rituals and subtle
hierarchies, revealing how small gestures or polite conversation masked deeper power dynamics.
Critics hail these works for capturing the nuances of social codes that could otherwise seem trivial.

However, modern readers sometimes dismiss such novels as “domestic” or “inconsequential,”
failing to appreciate the complexity behind tea visits or marriage proposals. Proponents argue that
focusing on micro-social interactions illuminates broader societal pressures, from inheritance laws
to gender norms. The genre’s enduring popularity suggests that even apparently mundane details—
like who invites whom to dine—can expose fundamental tensions in status and morality.

Passage 4 Questions

1. Which statement best reflects the essence of the “novel of manners”?
A. Tt deals exclusively with epic battles and heroism
B. It examines small social rituals to reveal deeper cultural forces
C. It avoids any mention of class or social hierarchy
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D. It portrays social codes as purely inconsequential formalities 2. Why do critics
praise authors like Jane Austen within this genre?
A. For ignoring social context in favor of pure romance

B. For highlighting subtle gestures that carry significant weight in revealing social structures

C. For depicting only large-scale, dramatic events
D. For consistently removing everyday life details
3. What misconception might modern readers have about these “domestic” novels?
A. That they revolve around epic heroism
B. That their focus on daily courtesies lacks deeper meaning
C. They never delve into intricate social norms
D. They disregard marital and inheritance themes
4. Which example from the passage shows how mundane acts can reflect larger social
tensions?
A. Ownership of a private island for hosting lavish banquets
B. Widespread political revolutions overshadowing personal relationships
C. Who invites whom to dine, signifying status or moral judgments
D. Soldiers returning from war describing epic adventures
If inheritance laws heavily shape characters’ choices in a novel of manners, how does
that align with the passage? A. It suggests an irrelevant subplot
B. It shows the genre can highlight systemic forces behind day-to-day interactions
C. Inheritance is never mentioned by critics or proponents
D. Laws overshadow personal relationships entirely
6. Which broader implication does the passage make about the novel of manners?
A. It died out after the 19th century
B. Subtle social codes offer rich insights into cultural values and status negotiations
C. Only epic narratives can illustrate fundamental tensions in society
D. Modern readers universally celebrate its complexity

Passage 5 (5 questions)

Passage:
A historian revisits the courtly love tradition of medieval Europe. Initially viewed as romantic

idealism, courtly love involved knights adoring noblewomen—often unattainable—and performing

grand gestures or poetic tributes. Some modern scholarship interprets these rituals as coded
commentary on power relations within feudal structures, masked by romantic language.

For instance, praising a lady’s virtue might covertly challenge her husband’s authority, since the
knight’s devotion subverts hierarchical norms. Critics note that this framework can reduce real
women to symbols in chivalric playacting, disregarding their agency. Nevertheless, the historian
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5.
contends that even if the ladies were idealized, the phenomenon shaped later Western romantic
tropes, from Renaissance poetry to contemporary media portrayals of infatuation.

Passage 5 Questions

1. Which best describes the “courtly love” tradition as introduced in the passage?
A. Strict, formal marriages for political alliance
B. Knightly devotion toward often unattainable noblewomen, possibly subversive of feudal
power
C. Complete legal equality among feudal lords
D. A modern invention of pop culture
2. How might praising a lady’s virtue challenge established authority structures?
A. It confirms her husband’s rightful dominance
B. It potentially elevates the knight’s devotion above existing marital constraints
C. The lady’s opinions have no bearing on social norms
D. Feudal hierarchy remains undisturbed
3. Critics who say women were reduced to symbols suggest: A. Ladies in medieval times
always held real power over knights
B. Courtly love was purely about female empowerment
C. Chivalric rituals sometimes overlooked actual women’s perspectives and agency
D. No knight ever wrote poetry
4. What is the historian’s stance on the broader impact of courtly love?
A. It had no influence on Western romantic tropes
B. It shaped later romantic expressions, from poetry to modern depictions of infatuation
C. It ended with medieval feudalism, leaving no trace
D. It was never idealized in any modern media
If new evidence showed many aristocratic women collaborating in courtly love poems,
how might that affect critiques of symbolic representation?
A. It suggests women had greater literary roles, challenging the view they were mere
symbols
B. It confirms they were entirely absent from chivalric narratives
C. Critics would intensify claims that women lacked any agency
D. The poet’s husbands wrote all the works on their behalf

Passage 6 (4 questions)

Passage:

Anthropologists investigating shamanic healing practices note that shamans often incorporate
dramatic performances—trances, chanting, costume elements—to treat ailments. Some Western
observers attribute success to placebo effects, yet local communities maintain that spiritual powers
genuinely expel illness. The anthropologists suggest that cultural belief and ritual context can
reinforce a patient’s conviction in the shaman’s efficacy, possibly altering physiological stress
responses.
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5.

Skeptics argue that attributing healing to supernatural forces overlooks possible herbal knowledge
or counseling embedded in these rituals. Meanwhile, shamans themselves rarely separate “spiritual”
from “natural” cures: the entire ceremony is seen as holistic. The anthropologists conclude that
understanding such healing demands a cultural lens, where faith and community reinforcement are
inseparable from observable health outcomes.

Passage 6 Questions

1.

Which main issue is the passage addressing?

A. The historical origin of shamanic clothing

B. The interplay of ritual, belief, and potential healing effects in shamanic practices
C. Strict dismissal of shamanic healing by all anthropologists

D. The guaranteed scientific validity of all herbal remedies

Why might the anthropologists suggest ritual context alters physiological stress
responses?

A. Rituals cause purely negative physical effects

B. Patients’ belief and community support may reduce stress, aiding healing

C. Placebo effects never influence the body

D. Only skeptics trust in these ceremonies

. What do skeptics highlight regarding “supernatural forces” in healing?

A. They see no difference between spiritual and empirical elements

B. They suspect practical benefits like herbs or counseling are overshadowed by mystical
claims

C. They fully endorse the mystical aspect

D. They deny any possibility of psychosomatic effects

How does the passage describe shamans’ view of “spiritual” vs. “natural” cures?

A. They isolate them as separate, never mixing the two

B. They see them as integrally connected in a holistic practice
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C. They rely solely on herbal concoctions, ignoring ceremony
D. They disclaim any efficacy from community belief

Passage 7 (4 questions)

Passage:

Critics of modern architecture claim that sleek, minimalist designs can diminish a building’s sense

of warmth or cultural identity. In pursuit of universal forms, architects risk flattening local styles
and ignoring historical context. Conversely, defenders argue that minimalism highlights functional
clarity and can integrate seamlessly into various environments if done thoughtfully.

Urban studies show that some minimalist buildings do clash with traditional neighborhoods, fuelin
community resistance. However, well-planned projects occasionally blend local materials or
references into the streamlined aesthetic, bridging modern lines with regional character. The
passage suggests that minimalism itself isn’t inherently soulless—it depends on how architects
balance universal principles with local heritage.

Passage 7 Questions

1. Which is the central conflict regarding minimalist architecture?
A. Overusing local decorative elements
B. Balancing universal, streamlined design with preserving cultural or historical context
C. Whether architects can ignore functional clarity
D. Adopting maximalist building forms instead
2. Why might critics view pure minimalism as ignoring history?
A. It requires excessive ornaments from local crafts
B. Minimalism prioritizes global uniformity, possibly sidelining local traditions
C. Traditional architecture has no forms to preserve
D. Minimalism easily integrates centuries-old styles
3. Which scenario exemplifies minimalism blending local heritage effectively?
A. A concrete box overshadowing all regional motifs
B. A glass tower with no references to surrounding culture
C. A building that pairs streamlined lines with local stone or subtle decorative cues
referencing local patterns
D. A flamboyant, heavily ornamented structure ignoring function
4. What stance does the passage take on minimalism’s potential?
A. Minimalism is always soulless
B. It can be culturally respectful if architects incorporate local elements thoughtfully
C. It is universally embraced by traditional communities
D. No environment tolerates minimalist forms

Passage 8 (5 questions)

Passage:

g
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A social historian re-examines guild systems in late medieval Europe, wherein artisans banded
together to regulate quality, train apprentices, and control market entry. Proponents of guilds argue
they maintained craftsmanship standards and offered a safety net for members. Critics, however,
see them as monopolistic, stifling competition and innovation.

Over time, some guilds relaxed entry barriers, adapting to changing economies. But others resisted
new technologies or outsider merchants, eventually leading to conflicts with emerging capitalist
structures. The historian proposes that guilds simultaneously preserved valuable skills and
sometimes delayed broader economic shifts—an ambivalence reflected in how modern trade
associations both protect members’ interests and risk hindering market dynamism. Passage 8

Questions

1. What is the main subject of the passage? A.
The exclusive role of medieval nobility in trade
B. Guild systems’ role in regulating artisans and the conflicting viewpoints on their impact
C. Whether guilds existed in capitalist nations only
D. The disappearance of craftsmanship standards
2. Proponents believe guilds offered: A. No
communal support for artisans
B. Strict anti-quality measures
C. Quality control, apprenticeship training, and mutual aid
D. Unlimited market competition
3. Why do critics label guilds “monopolistic”? A.
They welcomed endless merchant competition
B. They stifled new entrants or resisted technologies, limiting free competition
C. They provided universal access to all
D. They had no control over market pricing
4. Which detail about “eventually leading to
conflicts with emerging capitalist structures”
implies:
A. Guilds harmonized perfectly with new capitalist markets
B. Guilds occasionally hindered economic shifts or clashed with outsider merchants
C. Capitalist reforms had no effect on guild regulations
D. Guilds replaced all capitalist systems
5. Which broader implication does the modern
trade association reference suggest? A.
Contemporary associations also juggle supporting
members while potentially constraining market
innovations
B. No parallels exist between old guilds and current professional bodies
C. Modern associations abolish all skill standards
D. Trade associations have no interest in member welfare

Passage 9 (5 questions)

Passage:
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In modern psychology, flow states describe moments of total immersion in an activity, where
selfconsciousness and sense of time fade. First introduced by Mihaly Csikszentmihalyi, flow arises
when challenges match one’s skill level—neither too easy (leading to boredom) nor too hard
(causing anxiety). The individual experiences intense focus and intrinsic motivation.

Yet critics note that while flow can enhance creativity and productivity, it may foster narrow
absorption in a single pursuit, neglecting broader responsibilities or relationships. Some question
whether corporate environments exploit flow states to increase employee output, possibly leading
to burnout if not balanced with recovery. Still, the concept underscores the synergy between
mastery, challenge, and deep engagement, shaping discussions around education, workplace design,
and personal development.

Passage 9 Questions

1. Which best summarizes the concept of “flow” in the passage?
A. A state of total immersion where skill meets challenge, leading to intense focus
B. A phenomenon of boredom that arises from easy tasks
C. Corporate-sponsored daydreaming for employees
D. Chronic stress from never meeting goals
2. Why might critics worry about flow in the workplace?
A. Flow states never improve productivity
B. Prolonged absorption can be exploited, risking burnout or ignoring broader life needs
C. No job can induce flow
D. It only arises if tasks are extremely easy
3. Which condition typically fosters flow, according to the passage?
A. Tasks that greatly exceed one’s skill level
B. Perfect alignment between task difficulty and individual skill
C. Effortless tasks requiring minimal concentration
D. Complete disinterest in the activity
4. If an individual’s job constantly demands tasks well beyond their skill, how does the
passage suggest flow might be affected?
A. They achieve continuous flow states
B. The mismatch likely induces anxiety, preventing flow
C. Flow only emerges in easy tasks
D. Anxiety promotes deeper engagement
5. What broader discussion does the concept of flow shape, as indicated by the passage?
A. How to eliminate any focus or mastery in education
B. The synergy between mastery, challenge, and deep engagement, influencing how
workplaces and education are structured
C. Whether personal development is irrelevant to skill challenges
D. Flow has no bearing on personal or educational frameworks

Section 3: Biological and Biochemical
Foundations of Living Systems
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Passage 1 (4 questions)

Context: A laboratory group examines lac operon regulation in a genetically modified E. coli
strain. The strain has a mutation in the promoter region that enhances RNA polymerase binding, but
the repressor gene (lacl) remains wild-type. Researchers track -galactosidase activity (lacZ
expression) under varying glucose and lactose levels.

Observations: - With high glucose/low lactose, lacZ activity remains very low despite the

strong promoter.

Adding lactose triggers significant lacZ expression, but presence of glucose partially
suppresses it.

cAMP levels correlate inversely with glucose concentration, affecting CAP (catabolite
activator protein) binding.

Passage 1 Questions

1.

Despite a stronger promoter mutation, why might lacZ expression remain low under

high glucose/low lactose?

A. CAP exerts no effect at any glucose concentration

B. Lacl repressor remains bound in the absence of lactose, and low cAMP fails to stimulate
transcription

C. The mutated promoter is irreversibly inactivated by glucose

D. Glucose directly converts lacZ to an inactive enzyme

. Which mechanism best explains how glucose represses the lac operon even if lactose is

present?

A. High glucose — low cAMP — decreased CAP binding — reduced operon transcription
B. Glucose binds lacl directly, enhancing repressor-lactose interactions

C. Glucose modifies the operator, blocking RNA polymerase

D. Glucose triggers lacZ mRNA degradation

In typical E. coli, which role does CAP (catabolite activator protein) play regarding the
lac operon?

A. Blocking RNA polymerase from binding the promoter

B. Acting as a repressor that prevents lactose metabolism

C. Binding to the promoter region when cAMP is high, enhancing transcription

D. Completely inhibiting all carbohydrate metabolism

If the promoter mutation enhances RNA polymerase binding, but the repressor
remains intact, which result would be expected in the presence of lactose and no
glucose?

A. Strong lacZ expression, as the operon is fully induced

B. No expression because repressor is never released

C. Minimal expression as glucose is absent

D. Inducer exclusion halts lactose entry
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Passage 2 (4 questions)

Context: Physiologists investigate ventricular myocyte action potentials in a mammalian heart.
They measure ion currents via patch-clamp techniques. The team focuses on the plateau phase,
during which L-type calcium channels remain open.

Experimental Setup:

+  Blocking L-type Ca?* channels shortens the plateau, reducing contraction force.
+ Increasing extracellular Ca?* prolongs the plateau, enhancing the contractile amplitude.
« K" efflux currents eventually repolarize the membrane once Ca?* channels inactivate.

Passage 2 Questions

1. Which best describes the plateau phase in a ventricular myocyte action potential?
A. A period of rapid Na* influx only
B. A sustained depolarization due to Ca?" influx counterbalanced by some K* efflux
C. Instant repolarization with no Ca** involvement
D. A phase dominated by chloride currents
2. If L-type Ca* channels are blocked, how does that affect cardiac contraction?
A. Contraction force decreases since less Ca?" enters, reducing excitation-contraction
coupling
B. Contraction force increases due to more K* retention
C. No effect on muscle contraction
D. The membrane never repolarizes
3. Why might higher extracellular Ca** prolong the plateau phase?
A. Tt reduces Na' current amplitude
B. More Ca?" influx sustains depolarization longer before repolarization
C. Elevated Ca** forcibly closes K* channels
D. The resting membrane potential shifts more negative
4. After the plateau, which key event leads to repolarization?
A. Na' channels re-open
B. Ca*" channels remain permanently open
C. K" efflux increases, restoring negative membrane potential
D. The membrane spontaneously disintegrates

Passage 3 (4 questions)

Context: A biotech company develops a CRISPR-Cas9 system for precise gene editing in
embryonic stem cells. They deliver Cas9 plus a single-guide RNA targeting a known disease
mutation. The team tracks how many cells incorporate the correction versus forming
insertions/deletions (indels) from non-homologous end joining (NHEJ).

Observations:



When a repair template is provided, a fraction of cells integrate the corrected sequence via
homology-directed repair (HDR).

Most cells lacking the template end up with small indels via NHEJ.

Efficiency of HDR is improved by synchronizing cells in S phase, when homologous
recombination is most active.

Passage 3 Questions

1.

Which pathway leads to precise gene correction if a repair template is supplied?

A. Non-homologous end joining, which always introduces random insertions

B. Homology-directed repair, allowing accurate incorporation from a donor template

C. Mismatch repair, strictly for base substitution errors

D. Replicative bypass using polymerase slippage

Why do many cells end up with indels when no template is present?

A. HDR doesn’t function in embryonic cells

B. Non-homologous end joining is the default repair, which can create small
insertions/deletions

C. The disease mutation spontaneously fixes itself

D. NHE]J is blocked by Cas9

. Why does synchronizing cells in S phase improve HDR rates?

A. Homologous recombination is more active during DNA replication, enabling precise
repair

B. Cells never replicate DNA in S phase

C. Non-homologous end joining is exclusively S phase D. The Cas9 enzyme only works in
Go

Which statement likely describes a benefit of CRISPR-Cas9 for disease correction?

A. It only introduces random mutations with no possibility of correction

B. It can precisely fix disease mutations using a supplied donor template, reducing off-target
indels

C. Cas9 never cuts DNA unless G: is reached

D. No template can be integrated in eukaryotic cells

Passage 4 (5 questions)

Context: A microbial ecologist studies biofilm formation on medical implants, focusing on a
Gram-positive bacterium. The bacteria secrete an extracellular polysaccharide matrix, anchoring
them to surfaces. She measures gene expression changes when the biofilm matures.

Findings:

Planktonic cells show minimal matrix gene expression, but once attached, matrix gene
transcription spikes.

A two-component regulatory system detects surface contact, triggering the polysaccharide
operon.

Biofilm cells exhibit higher antibiotic tolerance, possibly due to the matrix limiting drug
penetration.
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Passage 4 Questions

1.

Which best describes the transition from planktonic to biofilm state in these bacteria?

A. Cells remain in constant suspension, never altering gene expression

B. Attachment triggers an upregulation of extracellular polysaccharide genes, forming a

protective matrix

C. Antibiotic sensitivity drastically increases upon surface contact

D. Surface contact immediately kills the bacteria

What role might the extracellular polysaccharide matrix play in antibiotic tolerance?

A. Tt directly metabolizes antibiotics into harmless byproducts

B. It forms a physical barrier reducing antibiotic penetration, aiding bacterial survival

C. It actively pumps antibiotics out of the cell

D. It has no effect on antibiotic resistance

A two-component regulatory system typically involves:

A. A sensor kinase that detects environmental cues, and a response regulator that modifies
gene expression

B. Complete absence of any signal transduction

C. Plasmids carrying antibiotic resistance genes only

D. An immediate lysis of attached cells

If matrix gene expression is repressed, which outcome is likely for the biofilm?

A. Biofilm forms normally, unaffected by the polysaccharide

B. Cells fail to form a stable biofilm structure, remaining more vulnerable to the
environment

C. Antibiotic tolerance drastically increases

D. The biofilm transitions to an abiotic surface

Which statement regarding medical implants aligns with the passage’s concern?

A. Biofilms on implants can reduce antibiotic efficacy, complicating infections

B. Planktonic cells rarely adhere to implants

C. No bacteria produce a polysaccharide matrix

D. Surface contact is irrelevant to infection

Passage 5 (4 questions)

Context: A comparative biologist examines endothermy in birds vs. ectothermy in reptiles.
Endotherms regulate internal temperature via metabolic heat; ectotherms rely on external heat
sources. Birds with high metabolic rates sustain activity in cooler environments, but at an energetic

cost.

Experiment:

Birds in a chilled chamber maintain stable body temperature, increasing food intake.
Reptiles reduce activity in the same cold setting, brumating or seeking external heat.
Data suggest endothermy confers broader environmental range but demands consistent
caloric input.
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Passage 5 Questions

1.

Which statement describes the key difference between endotherms and ectotherms
according to the passage?

A. Endotherms produce internal heat metabolically, whereas ectotherms depend on external

heat sources
B. Ectotherms have no body temperature at all
C. Endotherms function only in warm climates
D. Ectotherms must continuously eat to generate heat

. Why do birds in a cold environment increase food intake?

A. They need more energy to sustain metabolic heat production
B. They reduce metabolism in the cold

C. Birds rarely alter feeding habits with temperature changes
D. The passage states they stop eating in the cold

. What might reptiles do in a similarly cold environment?

A. Rapidly accelerate metabolic heat generation

B. Remain active without needing external heat

C. Seek external warmth or slow activity, brumating, as they lack constant metabolic heat
generation

D. Increase food intake to maintain body heat

Which advantage does endothermy provide over ectothermy based on the passage?

A. Minimal calorie demands

B. Broader activity range in varied temperatures

C. Complete independence from any environmental cues

D. Inability to survive cooler climates

Passage 6 (4 questions)

Context: Biochemists investigate a glycolytic enzyme complex in a newly discovered microbe
found in volcanic springs. The microbe thrives at high temperature (80°C). The enzymatic steps

show optimal activity around 75-85°C. Researchers note that standard human glycolytic enzymes

denature above 45°C.

Observations:

The microbe’s enzymes have increased disulfide bonds and a tighter hydrophobic core.
Adding a chemical reducing agent to the reaction mixture reduces enzymatic stability at
high temperatures.

The complex shows typical Michaelis—Menten kinetics but with thermostable properties.

Passage 6 Questions

1. Which structural feature might explain the microbe’s glycolytic enzymes’ high thermal

stability?
A. Fewer intramolecular interactions than human enzymes
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B. Additional disulfide bonds and a more rigid hydrophobic core supporting higher-temp
function
. Lack of any hydrophobic regions
. Only one polypeptide chain with minimal secondary structure 2. Why does adding a
reducing agent affect the enzyme stability?
. It strengthens disulfide bonds
. It breaks disulfide bonds, compromising the enzyme’s rigid conformation
. It removes the hydrophobic core
. Reducing agents typically raise the reaction temperature
3. Human enzymes denature above 45°C, but these microbial enzymes remain active at
80°C. Which statement is most consistent with the passage?
A. Thermal stability arises from specialized structural adaptations (e.g., more disulfide
bonds)
B. The microbe’s enzymes are identical to human enzymes
C. The microbe never experiences temperature changes in volcanic springs
D. Disulfide bonds do not influence protein folding
4. If the enzymes follow typical Michaelis—Menten kinetics, how is reaction velocity (v)
typically affected by substrate concentration (assuming no other constraints)?
A. v remains constant regardless of substrate concentration
B. v initially increases with substrate concentration, approaching Vmax at saturating levels
C. v decreases as substrate concentration rises
D. Thermostable enzymes ignore Michaelis—Menten behavior
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Passage 7 (5 questions)

Context: Immunologists study T helper (Th) cell subsets (Th1 vs. Th2) differentiation. Th1 cells
release interferon-gamma, aiding macrophage activation; Th2 cells produce interleukins for B-cell
antibody production. The cytokine environment drives naive T cells toward Th1 or Th2 fates.

Study:

«  Mice lacking IL-4 show reduced Th2 differentiation, leading to decreased antibody levels.

«  Mice overproducing IL-12 tilt strongly to Th1, enhancing macrophage responses but
impairing humoral immunity.

« Balanced cytokine signals yield a healthy mix of Th1 and Th2 cells.

Passage 7 Questions

1. Which function is typically associated with Th1 cells?
A. Producing IL-4 for B-cell antibody class switching
B. Driving macrophage activation via interferon-gamma
C. Secreting histamine in allergic responses
D. Suppressing T-cell proliferation

2. IfIL-4 is absent, how does that affect Th2 responses?
A. Th2 cells proliferate more strongly
B. Humoral antibody production is likely reduced
C. Macrophage activity drops
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D. Thl responses vanish entirely

Overproduction of IL-12 shifts naive T cells toward Th1. Which outcome might be
observed?

A. Enhanced cell-mediated immunity but weaker B-cell antibody production

B. Higher antibody levels

C. No effect on cytokine profiles

D. Increased Th2 cell expansion

. Why does the passage emphasize a “balanced cytokine environment”? A. Both Thl and
Th2 extremes can compromise parts of the immune system

B. Thl cells alone handle all immune responses

C. IL-12 has no role in T cell differentiation

D. Only Th2 is needed for comprehensive immunity

. Which statement about T helper cell differentiation best aligns with the passage?
A. Naive T cells automatically become Th2

B. Cytokine signals (e.g., IL-4, IL-12) direct whether a cell becomes Th1 or Th2

C. Th2 cells produce interferon-gamma

D. B cells require no Th2 help for antibody production

Passage 8 (5 questions)

Context: A horticulturist studies photoperiodism in flowering plants. Some are “long-day” plants
requiring extended daylight to bloom, others are “short-day” needing a certain length of darkness.
She manipulates light intervals in controlled greenhouses, measuring flowering times.

Key Points:

Interrupting a long night with brief light can prevent short-day plants from flowering.
Long-day plants flower sooner if the daytime is artificially lengthened or the night is
interrupted.

A pigment, phytochrome, switches between active (Pfr) and inactive (Pr) forms, sensing
red/far-red light changes.

Passage 8 Questions

. 'Which best explains why a “short-day” plant might fail to flower if its long night is

interrupted by a brief light exposure?

A. The plant requires continuous darkness for a threshold period; light interruption resets the
phytochrome signal

B. Extra light always accelerates short-day flowering

C. Short-day plants only need infinite darkness

D. Plants ignore all nighttime disruptions

. Long-day plants flower sooner if the night is interrupted. Which logic does that

support?

A. They rely on an unbroken night cycle

B. They measure daylight length or sense a short night, activating pathways for flowering

C. They cannot interpret light signals
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D. Day length is irrelevant to plant blooming
3. What is the function of phytochrome in photoperiodism?
A. A pigment that remains constant, ignoring red light
B. A photosynthetic pigment that generates ATP
C. A sensor switching between Pr and Pfr forms under red/far-red, indicating day/night
transitions
D. A hormone controlling fruit ripening only
4. If a horticulturist wants to induce earlier flowering in a long-day plant, which
approach might be used?
A. Provide continuous darkness for many hours
B. Break the night period with a flash of light, simulating a shorter night
C. Mimic short-day photoperiods
D. Reduce red light to near zero
5. Which broader conclusion does the passage suggest about plant photoperiodism?
A. Plants rely solely on temperature to flower
B. Photoperiodic responses are regulated by phytochrome-based day/night detection
C. Long-day plants have no reaction to night interruptions
D. Short-day plants cannot sense light at all

Passage 9 (4 questions)

Context: A cell biologist examines autophagy in nutrient-deprived mammalian cells.

Autophagosomes form around cytoplasmic material, fusing with lysosomes to recycle components.

She observes that blocking autophagosome-late endosome fusion impairs cell survival under
starvation.

Findings:

« Autophagy rates rise when amino acid levels drop.
«  Cells lacking functional autophagy accumulate damaged organelles.
« Pharmacological restoration of autophagosome-lysosome fusion improves viability.

Passage 9 Questions

1. Which best describes autophagy’s role in nutrient-deprived conditions?
A. It halts all intracellular recycling
B. It degrades cytoplasmic components to recycle building blocks for survival
C. It randomly ejects damaged organelles without lysosomes
D. It forms new organelles from external sources
2. If autophagosome-lysosome fusion is blocked, which likely outcome is observed?
A. Materials inside autophagosomes remain undigested, compromising recycling
B. Autophagosomes degrade themselves independently
C. Nutrient salvage is enhanced
D. Starved cells show better survival
3. Why does autophagy rate increase when amino acids are scarce?
A. Cells reduce all catabolism
B. The process recycles internal proteins/organelles to release amino acids
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C. Lysosomes stop functioning
D. No link exists between amino acid levels and autophagy
4. Pharmacological restoration of fusion improves viability, implying:
A. Autophagy is irrelevant for cell survival
B. Proper autophagosome-late endosome/lysosome interaction is crucial for coping with
starvation
C. Lysosomes degrade only external pathogens
D. Fusion permanently halts organelle recycling

Passage 10 (5 questions)

Context: Researchers study hormonal regulation in plants via auxin. Auxin influences cell
elongation, apical dominance, and root development. The experiment tracks auxin gradients in
bending stems responding to directional light (phototropism).

Observations:

«  Auxin accumulates on the shaded side of a stem, promoting cell elongation there, causing
the stem to curve toward light.

«  Removing the shoot tip halts phototropic bending. Adding auxin externally re-establishes
the curve.

« High auxin concentrations in roots inhibit growth, indicating tissue-specific responses.

Passage 10 Questions

1. Which role does auxin play in phototropism, according to the passage?
A. It accumulates on the lighted side
B. Auxin on the shaded side stimulates cell expansion, bending the stem toward the light
C. Auxin never moves in response to light
D. Roots and shoots respond identically to high auxin
2. Why might removing the shoot tip halt phototropic bending? A. The tip produces auxin,
so removing it eliminates the hormone source
B. Cutting the tip increases auxin in leaves
C. The passage states removing the tip has no impact
D. Phototropism occurs only if the tip is replaced by a root
3. Inroots, high auxin concentrations often inhibit growth. What does that suggest about
auxin’s effect?
A. Auxin is universally growth-promoting in all tissues
B. Auxin can have tissue-specific actions: stimulating shoots while inhibiting root
elongation at higher levels
C. No root response depends on auxin
D. Auxin never accumulates in roots
4. If an external auxin source is applied to the stump after shoot tip removal, restoring
bending, which conclusion might be drawn?
A. The tip is irrelevant to auxin production
B. Auxin from the tip is essential for normal phototropic bending, but an external supply can
substitute
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C. Phototropism only occurs with random hormones

D. Bending is purely mechanical, independent of hormones

Which broader concept does the passage illustrate about plant hormones?

A. Hormonal signals have uniform effects across all plant tissues

B. Hormones like auxin can exert different influences (e.g., promoting shoot elongation,
inhibiting root growth) depending on context

C. Plant hormones are restricted to seed development only

D. Auxin is the sole hormone controlling all plant processes

Discrete Questions (15 total)

Discrete Questions 1-3 (Biology)

1.

In human blood, which leukocyte type primarily targets parasitic infections and is
associated with allergic responses?

A. Neutrophils

B. Eosinophils

C. Basophils

D. Monocytes

Which cell junction in epithelial tissues forms a seal preventing paracellular transport?
A. Gap junction

B. Desmosome

C. Tight junction (zonula occludens)

D. Adherens junction

During embryonic development, the ectoderm generally gives rise to:

A. The lining of the digestive tract

B. Muscle tissue

C. Nervous system and epidermis

D. Bones of the skeleton

Discrete Questions 4—6 (Biochemistry)

4. In the electron transport chain, Complex IV (cytochrome c oxidase) ultimately

transfers electrons to:

A. FAD

B. NAD"

C. Oxygen (0O2)

D. ATP synthase

An enzyme that cleaves peptide bonds at the carboxyl side of lysine and arginine is
likely:

A. Lipase

B. Trypsin

C. Amylase D. Pepsin
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6.

Which molecule is a common allosteric inhibitor of phosphofructokinase-1 (PFK-1) in
glycolysis?

A. ADP

B. ATP

C. Fructose-2,6-bisphosphate

D. AMP

Discrete Questions 7-9 (General Chemistry / Organic Chemistry)

7.

A strong acid has a pKa near:

A.10-14

B. 2 or lower

C. 79

D. 1-2 units above neutral pH

Which reagent can reduce an aldehyde to a primary alcohol?
A. Hot KMnO4

B. NaBH.

C. Tollen’s reagent

D. PCC

. A 1.0 L solution is 0.10 M in CaCl.. Assuming complete dissociation, what is the total

ion concentration?
A.0.10M
B. 0.20M
C.030M
D.0.40M

Discrete Questions 10—12 (Biology / Biochemistry)

10. Which organelle is responsible for sorting and packaging proteins for secretion?

11.

12.

A. Ribosomes on the rough ER

B. Golgi apparatus

C. Lysosomes

D. Smooth ER

Which metabolic pathway takes place in the mitochondrial matrix, generating NADH
and FADH.?

A. Glycolysis

B. TCA (Krebs) cycle

C. Pentose phosphate pathway

D. Fermentation

A high NADH/NAD" ratio typically indicates: A. A reduced (high-energy) cellular
environment

B. Low energy availability

C. Depletion of electron carriers

D. Increased ATP consumption
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Discrete Questions 13—15 (Biology)

13.

14.

15.

Which hormone primarily increases water reabsorption in the collecting ducts of the
kidney? A. Aldosterone

B. Antidiuretic hormone (ADH/vasopressin)

C. Calcitonin

D. Glucagon

In a eukaryotic cell cycle, DNA replication occurs during:

A. Gi phase

B. S phase

C. G2 phase

D. M phase

Which stage of meiosis do homologous chromosomes separate?
A. Prophase |

B. Metaphase II

C. Anaphase [

D. Telophase II

Section 4: Psychological, Social, and Biological
Foundations of Behavior

Passage 1 (4 questions)

Context: A social psychologist examines bystander behavior in public emergencies. She stages
minor crises (someone falling) in crowded vs. near-empty locations. Observations show that
individuals in bigger crowds are slower to offer help, if at all—possibly due to the bystander effect
or diffusion of responsibility.

Findings:

In large groups, each individual is less likely to interpret the situation as requiring personal
action.

People often look around to gauge others’ reactions, a phenomenon called “pluralistic
ignorance.”

Small group scenarios yield faster interventions, likely because each person feels more
personal responsibility.

Passage 1 Questions

l.

2.

Which phenomenon does the passage primarily illustrate?

A. Group polarization causing extreme help

B. Bystander effect, where individuals in large groups feel less personal responsibility
C. Social loafing in task performance

D. Deindividuation leading to aggressive acts

Why might pluralistic ignorance reinforce inaction?
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A. Observers see everyone else not reacting, assume no help is needed

B. Each bystander rushes in, ignoring personal risk

C. People in large groups always overreact

D. The presence of confusion triggers immediate help

Which condition likely reduces the bystander effect, per the passage?

A. Crowded environment with no direct attention

B. Large audience uncertain of the nature of distress

C. A person singled out and told “please call for help,” increasing personal responsibility

D. Observers searching for cues but seeing universal passivity

In an extension of this study, if one confederate is planted to help quickly, how might

that affect other bystanders? A. They remain entirely passive

B. The confederate’s intervention might break pluralistic ignorance, prompting others to
assist

C. The confederate’s help eliminates any personal responsibility

D. No effect on the group’s sense of responsibility

Passage 2 (4 questions)

Context: A clinical psychologist researches learned helplessness by placing participants in
unsolvable tasks vs. solvable ones. Initially, a group faces repeated, inescapable mild stressors
(unsolvable puzzles), then is given solvable tasks. They often fail to attempt solutions or give up
quickly.

Observations:

Those with prior exposure to unsolvable tasks exhibit passivity, low motivation.

Another group with solvable tasks from the start remains engaged and confident.

This effect is reversed if participants are explicitly shown they can succeed after an initial
failure.

Passage 2 Questions

1.

Which psychological concept is at play with the participants who stop trying after

repeated failure? A. Learned helplessness

B. Social facilitation

C. Group polarization

D. Cognitive dissonance

What does reversing the effect by showing participants can succeed imply?

A. Helplessness is permanent once established

B. Confidence can be restored by demonstrating solvable challenges, breaking the
expectancy of failure

C. The unsolvable group never recovers motivation

D. Helplessness is purely genetic

3. Why do participants in the “unsolvable first” group give up on later solvable tasks?

A. They develop an internal belief that no action leads to success, so they stop trying
B. They enjoy failing repeatedly
C. The solvable tasks are still impossible
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D. They rely on others to solve problems 4. This phenomenon might also appear in:
A. Athletes always winning championships
B. Students repeatedly failing quizzes, then giving up on future exams
C. People spontaneously solving tasks after seeing unsolvable ones
D. No real-world context replicates learned helplessness

Passage 3 (4 questions)

Context: Sociologists investigating social stratification highlight “status inconsistency,” where an
individual’s position in one hierarchy (e.g., education) is high but in another (e.g., income) is low.
This can lead to role tension or identity conflict as society sends mixed signals about one’s rank.

Case: A highly educated academic on limited adjunct pay experiences respect in academic circles
but struggles financially. Contrarily, a wealthy entrepreneur with minimal formal education might
face certain intellectual snobbery yet wields economic influence.

Passage 3 Questions

1. Which concept is central in the passage?
A. Discrimination based solely on race
B. Status inconsistency—mismatch across different stratification dimensions
C. Cognitive dissonance in learning new tasks
D. Voluntary role exit from all hierarchies
2. Why might the academic with limited pay feel identity conflict?
A. The academic has uniform high status in all spheres
B. Their advanced education confers social prestige but low income undercuts typical
middle-class lifestyles
C. They have no social respect from colleagues
D. Education always guarantees wealth
3. What is the likely effect on the wealthy entrepreneur with little formal schooling?
A. No conflict because all statuses are aligned
B. They face minimal resource influence
C. They might sense intellectual marginalization while enjoying economic power D.
They’re automatically respected in intellectual circles 4. This phenomenon of status
inconsistency might lead to:
. Smooth integration across all social roles
. Tension in roles or identity if one dimension of status contradicts another
. Guaranteed upward mobility
. Disinterest in any social recognition

oaQw>

Passage 4 (4 questions)

Context: A neuroscientist studies how the amygdala processes emotional facial expressions. She
uses fMRI to measure amygdala activation when subjects view threatening vs. neutral faces. The
amygdala consistently shows heightened activity for threats. However, blocking certain inputs from
the visual cortex reduces that response.
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Data:

Threatening faces evoke strong amygdala signals.

Without visual cortical input, amygdala response diminishes, suggesting top-down
modulation.

Re-appraisal training can lower amygdala reactivity, indicating cognitive regulation of
emotion.

Passage 4 Questions

1.

Which function is the amygdala primarily associated with, per the passage?
A. Auditory reflex arcs

B. Emotional processing (e.g., detecting threats)

C. Motor coordination

D. Language comprehension

. Why might cortical inputs matter for amygdala reactivity?

A. The passage states the visual cortex has no role in emotion

B. Visual cortical information about facial expressions can amplify or refine threat detection
signals

C. Removal of cortical input triggers stronger amygdala responses

D. Cognitive re-appraisal is purely subcortical

. What does re-appraisal training lowering amygdala activity imply?

A. Emotional reactions cannot be modified by cognition

B. Cognitive processes can regulate emotional responses

C. No link exists between re-appraisal and threat detection

D. The amygdala is unaffected by top-down mechanisms

If patients with anxiety disorders show hyperactive amygdala responses to neutral

faces, how does that align with the passage? A. They are unaffected by visual cortical

input

B. It might reflect an exaggerated threat interpretation system, possibly modifiable by
reappraisal

C. No explanation is feasible

D. The neutral faces cause real physical danger

Passage 5 (5 questions)

Context: A cultural anthropologist researches rites of passage in a remote island community. One
ceremony marks adolescence with symbolic tasks—young individuals must traverse a rope bridge,
recite ancestral lineage, and receive blessings from elders.

Observations:

The tasks unify physical challenge, historical knowledge, and community recognition.
Failure to complete them delays acceptance into adult roles.

Outsiders often perceive the rituals as purely symbolic, but locals stress their transformative
power in forging social identity.
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Passage 5 Questions

1.

Which best captures the main role of these rites of passage, per the passage?

A. Arbitrary feats with no social meaning

B. Transition from childhood to adult status, integrating physical, historical, and communal
aspects

C. Mere formalities with no real effect on identity

D. Minimal recognition from local elders

. Why might outsiders see them as “purely symbolic”? A. Outsiders assume the tasks have

no practical relevance

B. They lack any symbolic dimension

C. The tasks are identical to Western graduation ceremonies
D. No mention is made of local significance

. What do locals emphasize about these adolescent tasks?

A. They prefer that children remain indefinite novices

B. The tasks hold genuine transformative power, forging recognized adult identities

C. They’re only for entertainment with no social function

D. They are wholly optional

What does the mention of ancestral lineage recitation imply?

A. Zero link to community history

B. The ceremony includes reaffirming historical knowledge, binding individual and
communal past

C. Only the rope bridge matters

D. It challenges the community’s memory

Which broader sociological concept do these rites illustrate?

A. Functional approach to social stability—rituals integrate individuals into set roles

B. Conflict theory focusing on class antagonisms

C. Dramaturgical perspective ignoring group transitions

D. Mass media influencing cultural identity

Passage 6 (4 questions)

Context: A social psychologist observes role strain among middle managers balancing corporate
directives with employee welfare. They must enforce cost-cutting, yet employees demand fair
working conditions. This double-bind leads to stress and potential burnout.

Observations:

Middle managers rely on communication strategies to appease upper management while
supporting their teams.

Some experience moral conflict, citing values clashing with harsh corporate policies.
Chronic role strain can result in high turnover among these managers.

Passage 6 Questions

1.

Which phenomenon does the passage describe? A. Role conflict
between entirely separate statuses
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B. Role strain within a single status (middle manager) balancing conflicting expectations
C. Social facilitation of group performance
D. Impression management unrelated to stress
2. Why might “moral conflict” arise for middle managers?
A. They find cost-cutting entirely optional
B. They reconcile corporate demands for productivity with empathy for employees, creating
ethical tension
. High-level executives handle all moral decisions
. Middle managers have unlimited resources to appease all demands 3. Which possible
outcome might prolonged role strain lead to, as noted?
. Strengthened managerial loyalty with no burnout risk
. High turnover if managers cannot reconcile demands from both sides
. Rapid corporate promotions for all managers
. Elimination of conflicting directives
4. If a manager develops strategies that partially satisfy both corporate and employee
needs, how might that relate to the passage? A. It exemplifies successful coping with
role strain
B. It intensifies moral conflict
C. No solution can exist for role strain
D. Employees disregard the manager entirely

O 0
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Passage 7 (4 questions)

Context: Developmental psychologists explore object permanence in infants. Using the “hidden
toy” test, they place a toy under a cloth. Before ~8 months, infants often stop searching once
hidden, implying they lack the concept that objects exist when not visible.

Study:

« Infants ~6 months show fleeting interest after the toy is covered.
« By ~9 months, they actively lift the cloth, demonstrating object permanence.
« Variation in ages suggests a gradual transition rather than an abrupt milestone.

Passage 7 Questions

1. Which concept does the “hidden toy” test measure?
A. Conservation of volume
B. Object permanence—the understanding objects exist even out of sight
C. Egocentrism in social contexts
D. Stranger anxiety
2. If a 6-month-old ignores the hidden toy, the passage suggests: A. They fully comprehend
object permanence but feign disinterest
B. They do not yet grasp that the toy remains under the cloth
C. They carefully plan to retrieve it later
D. They always exhibit advanced searching skills
3. Why might the passage say the shift occurs “gradually” rather than at a precise
month?
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A. All infants show the exact same timeline

B. Cognitive development can vary, so object permanence emerges around 8-9 months but
not abruptly

C. The hidden toy test is meaningless

D. The concept of object permanence never truly forms

Which broader developmental stage does object permanence typically align with in

Piaget’s theory?

A. Formal operational

B. Preoperational

C. Concrete operational

D. Sensorimotor

Passage 8 (5 questions)

Context: Medical sociologists study doctor-patient communication styles. They categorize
interactions as “paternalistic” (doctor-dominated) vs. “collaborative” (shared decision-making).
Surveys show patients increasingly prefer collaborative approaches, citing autonomy and mutual
respect.

Observations:

In paternalistic setups, doctors provide directives with minimal patient input. This can
undermine patient adherence if they feel disregarded.

Collaborative models encourage patient questions, leading to better understanding and
compliance.

Some physicians worry collaborative methods prolong appointments, reducing efficiency in
busy clinics.

Passage 8 Questions

1.

Which concept is the passage primarily addressing? A. Whether doctors or patients know

more about medicine

B. How paternalistic vs. collaborative communication styles influence patient relations

C. Genetic factors in disease prevalence

D. Social loafing in healthcare teams

Why might paternalistic models undermine adherence?

A. Patients feel excluded from decisions, possibly disregarding advice they had no role in
shaping

B. They ensure complete patient buy-in

C. They always yield quick compliance

D. Paternalistic doctors ask for too much patient input

Which advantage do collaborative approaches claim?

A. Minimizing patient autonomy

B. Promoting active patient involvement, improving understanding and compliance

C. Guaranteeing shorter appointment times

D. Replacing all medical directives with guesswork
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4. If some doctors worry about time constraints, how might collaborative methods

respond?

A. They deny any validity to the time concern

B. Adherents might argue that improved compliance reduces follow-up visits, offsetting
longer initial conversations

C. They force paternalistic doctors to remain silent

D. The approach never addresses efficiency

Which broader sociological notion does this shift (paternalistic — collaborative)

illustrate?

A. Rising emphasis on patient autonomy and shared power in professional interactions

B. The universal acceptance of hierarchical models

C. Complete elimination of doctor input

D. No evolution in medical communication

Passage 9 (4 questions)

Context: A social psychologist investigates stereotype threat among female engineering students.
In a timed math exam, one group is told “women usually underperform on these tests,” another
group hears no mention of gender differences.

Findings:

The first group performs worse, displaying higher anxiety and self-doubt.

The second group’s scores match male peers.

Questionnaires show the threatened group ruminated on stereotypes, consuming mental
resources.

Passage 9 Questions

1.

Which phenomenon does the passage illustrate?

A. Social facilitation improving performance

B. Stereotype threat—awareness of a negative stereotype harming performance

C. Deindividuation boosting confidence

D. Group polarization in test-taking

Why might mentioning “women usually underperform” create anxiety?

A. The statement lowers expectations for men

B. The stereotype can cause rumination about confirming the negative belief, reducing
cognitive resources

C. Women always outperform men, so confusion arises

D. Anxiety has no effect on performance

What difference was found between the threatened group and the control group? A.

Control group performed similarly to men, while threatened group’s performance dropped

B. Threatened group excelled beyond normal

C. No difference in scores or anxiety

D. The control group faced more stereotype statements

Which conclusion might the psychologist draw about stereotype threat?

A. Informing participants about stereotypes has zero effect
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B. Negative stereotypes can undermine performance by increasing self-doubt
C. Anxiety always improves test results
D. The phenomenon only applies to male students

Passage 10 (5 questions)

Context: Biological anthropologists examine kinship systems in a tribal community. Descent is
traced matrilineally—children belong to the mother’s clan. Land rights, inheritance, and social
status flow through maternal lines. Fathers hold roles but do not pass clan membership.

Observations:
. The mother’s brothers often serve as key male figures in children’s upbringing.
. Marital residence patterns favor the wife’s clan territory.
. Anthropologists note that outsiders might assume patrilineal norms,

misunderstanding the community’s property and lineage practices. Passage 10 Questions

1. Which best characterizes the kinship system described?
A. Patrilineal descent with father’s inheritance
B. Matrilineal descent, with clan membership through the mother
C. Ambilineal, where children choose paternal or maternal lines
D. No recognized descent pattern
2. Why might the mother’s brothers be crucial male figures for children?
A. Fathers are absent from daily life
B. In a matrilineal system, maternal uncles carry clan authority, guiding nephews/nieces
C. The mother’s brothers marry the children’s mother
D. The father outranks the uncle in childrearing
3. If marital residence favors the wife’s clan territory, which term might anthropologists
use?
A. Patrilocal
B. Matrilocal
C. Neolocal
D. Avunculocal
4. Why do outsiders misunderstand property/inheritance norms?
A. They assume patrilineal inheritance is universal
B. The tribe has no property
C. Fathers always pass land
D. Outsiders never learn about local norms
5. Which broader takeaway could the anthropologists highlight?
A. Patrilineal descent is biologically mandated
B. Cultural kinship systems vary—assuming universal paternal lineage leads to
misinterpretation
C. Maternal lines never control property anywhere else
D. Marriage choices are unaffected by residence norms
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Discrete Questions (15 total)

Discrete Questions 1-3 (Biology/Psychology)

1. Which lobe of the cerebral cortex is primarily involved in processing visual
information? A. Frontal lobe
B. Parietal lobe
C. Temporal lobe D. Occipital lobe
2. Which structure in the limbic system is crucial for forming new long-term memories?
A. Hippocampus
B. Medulla oblongata
C. Pons
D. Cerebellum
3. What function do mirror neurons typically support in humans?
A. Language production solely
B. Observational learning, empathy, imitation of actions
C. Peripheral reflex arcs
D. Regulation of circadian rhythms

Discrete Questions 4—6 (Psychology)

4. A mother gives her child a sticker each time they complete a homework assignment
without prompting. This is an example of:
A. Negative reinforcement
B. Positive reinforcement
C. Positive punishment
D. Classical conditioning
5. Which stage of Piaget’s theory involves children mastering object permanence but still
displaying egocentric thinking?
A. Sensorimotor
B. Preoperational
C. Concrete operational
D. Formal operational
6. When an individual experiences tension due to holding two conflicting beliefs, it’s
called:
A. Cognitive dissonance
B. Social facilitation
C. Deindividuation
D. Self-serving bias

Discrete Questions 7-9 (Sociology)

7. Which term describes an individual’s sense of powerlessness or normlessness in
society?
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A. Anomie

B. Deviance

C. Taboos

D. Bureaucratization

“Role conflict” differs from “role strain” in that role conflict:

A. Occurs within a single status with incompatible demands

B. Involves tensions between two different statuses (e.g., student vs. employee)
C. Eliminates all stress in social positions

D. Deals only with family roles

Which theoretical perspective focuses on how shared symbols and meanings emerge
from social interaction?

A. Functionalism

B. Conflict theory

C. Symbolic interactionism

D. Rational choice theory

Discrete Questions 10—12 (Psych/Bio Interface)

10.

11.

12.

A lesion in Broca’s area typically leads to:

A. Fluent speech but poor comprehension (Wernicke’s aphasia)

B. Impaired speech production with relatively preserved comprehension (Broca’s aphasia)
C. Total lack of hearing

D. Inability to recognize faces

Which hormone, secreted by the anterior pituitary, stimulates the adrenal cortex to
release cortisol?

A. ACTH (adrenocorticotropic hormone)

B. ADH (antidiuretic hormone)

C. Oxytocin

D. Aldosterone

In the peripheral nervous system, myelin is produced by:

A. Oligodendrocytes

B. Astrocytes

C. Schwann cells D. Microglia

Discrete Questions 13—15 (Psychology/Sociology)

13.

14.

A newly hired worker is taught the norms and behaviors expected in a corporate
environment. This process is called:

A. Role confusion

B. Socialization

C. Group polarization

D. Impression management

Which scenario exemplifies the foot-in-the-door persuasion technique?

A. Asking for a large donation first, then settling for a smaller contribution

B. Asking for a small favor initially, then making a larger request
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15.

C. Observing silent compliance with no direct request

D. Shock therapy controlling consumer decisions

A person attributing their exam failure to “tricky questions” but attributing their
success on a paper to “my hard work” is demonstrating:

A. Fundamental attribution error

B. Self-serving bias

C. Cognitive dissonance

D. Displacement
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Section 1: Chemical and Physical Foundations

of Biological Systems

Passage 1 (4 questions)

Context: Biochemists investigate how a novel glycolytic regulator, RBCMod, influences red
blood cell (RBC) oxygen delivery. RBCMod alters levels of 2,3-bisphosphoglycerate (2,3-BPG),

which normally decreases hemoglobin’s O: affinity, enhancing oxygen release to tissues.

Experimental Setup:

RBCs treated with RBCMod show decreased 2,3-BPG compared to controls.
0O:-binding curves shift left, indicating higher hemoglobin O: affinity.

Tissue oxygenation measures reveal RBCs with less 2,3-BPG deliver less Oz under the same

conditions.

Passage 1 Questions

1.

How does 2,3-BPG normally affect hemoglobin’s oxygen affinity?
A. It increases O: affinity by stabilizing the R-state

B. It decreases O: affinity, facilitating oxygen release

C. It has no effect on hemoglobin’s binding

D. It acts only in muscle myoglobin, not RBC hemoglobin

If RBCMod reduces 2,3-BPG levels, why might the O:-binding curve shift left?
A. Hemoglobin has a stronger hold on O: due to less 2,3-BPG

B. Hemoglobin becomes denatured

C. RBC pH drastically changes

D. RBCMod irreversibly cleaves the hemoglobin subunits

Which outcome is expected when RBCs deliver less O: to tissues?
A. Tissues become hyper-oxygenated

B. Tissue metabolism accelerates

C. Potential tissue hypoxia due to reduced O: offloading

D. RBCs spontaneously lyse

If the researchers want RBCMod to aid conditions needing better O: unloading, how

should it be modified?

A. Increase 2,3-BPG production so hemoglobin releases O2 more readily
B. Block RBC glycolysis entirely

C. Eliminate RBCMod’s effect on 2,3-BPG

D. Strengthen hemoglobin’s O: affinity at all times
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Passage 2 (4 questions)

Context: A medical physicist explores osmotic pressure changes in bacteria under antibiotic stress.

A new antibiotic disrupts the bacterial cell wall, leading to potential lysis in hypotonic
environments.
Experiment:

- Bacteria placed in hypotonic solution with antibiotic — many lyse, presumably from water

influx.
«  Control group with intact walls remains stable.

«  Varying solution tonicity changes the rate of lysis, measured by optical density. Passage 2

Questions

1. Why might bacterial cells lyse when their cell wall is disrupted in a hypotonic solution?

A. Water flows out due to high external solute

B. Water enters the cell, increasing internal pressure until the membrane ruptures
C. Antibiotic triggers direct membrane dissolution in hypertonic fluid

D. No net water movement occurs

2. If the solution were isotonic, how might the lysis rate compare? A. Lysis should be

minimal because osmotic gradients are negligible
B. It remains the same as in hypotonic conditions
C. Lysis rate dramatically doubles
D. Bacterial volume spontaneously increases
3. Which principle explains water movement in a hypotonic solution?
A. Diffusion of solutes out of the cell
B. Osmosis from an area of lower solute concentration outside to higher inside
C. Active transport of water D. Bernoulli’s principle
4. What role does the cell wall typically play in bacterial osmoregulation?
A. It pumps ions out using ATP
B. It gives structural integrity, resisting osmotic pressure differences
C. It dissolves in hypertonic conditions
D. It never affects membrane tension

Passage 3 (4 questions)

Context: Organic chemists develop a new catalytic route to produce a five-membered lactam
(cyclic amide) from an amino acid derivative. They note IR absorption around 1680 cm™ for the

lactam C=0, and ring strain influences reactivity.
Key Observations:

« The reaction uses a dehydrating agent under mild heat.
«  NMR confirms a five-membered ring with one nitrogen.

« Comparison with a six-membered lactam reveals lower ring strain in the larger ring.

94



Passage 3 Questions

1.

Which functional group transformation leads from an amino acid derivative to a
fivemembered lactam?

A. Oxidation of the amine

B. Intramolecular nucleophilic acyl substitution forming a cyclic amide

C. Reduction of a nitrile intermediate

D. Aldol condensation generating a ring

. Why might IR at ~1680 cm™ indicate a lactam carbonyl? A. Aldehyde peaks appear at

1725 cm™

B. Amide C=0 typically absorbs near 1650—1700 cm™, consistent with a cyclic amide
C. Alcohol O—H stretch occurs around 3200-3500 cm™

D. Carboxylic acids absorb near 2500-3000 cm™

Comparing five-membered vs. six-membered lactams, which statement about ring
strain is correct?

A. Five-membered rings generally have more ring strain than six

B. Six-membered rings are always the most strained

C. Ring strain does not differ by ring size

D. The passage suggests six-membered lactams have more strain than five

If the reaction fails under no-heat conditions, which conclusion is consistent?

A. Some activation energy is needed to drive the intramolecular cyclization

B. Heat always breaks amide bonds

C. The lactam spontaneously forms at room temperature

D. Lactams require strong acid-base reflux only

Passage 4 (5 questions)

Context: A physics team studies rotational dynamics of a homogenous cylinder rolling down an

inclined plane. They measure angular velocity (), linear velocity (v), and friction. The cylinder
without slipping obeys v = ro.

Key Observations: + The moment of inertia (I) for a solid cylinder about its

axis is (1/2)MR=.

Potential energy (Mgh) converts into translational + rotational kinetic energy: (1/2)Mv? +
(1/2)Iw?.
Friction is static if no slipping occurs.

Passage 4 Questions

l.

Which expression for total kinetic energy (K) is correct for a rolling cylinder without
slipping?

A. K =(1/2) M v? (no rotation part)

B. K= (12)Mv? + (1/2)lw?

C. K =Mgh — friction losses only

D. K = (1/2)lw? ignoring translational motion
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2. If v=rm, how does the cylinder’s rotational speed relate to linear speed? A. They are
unrelated in rolling motion
B. o = v/r for rolling without slipping
C. The cylinder must slip if v > ro
D. Rolling never allows static friction
3. Substituting I = (1/2)MR? and v = r®, how might total Kinetic energy in terms of v be
expressed?
A.K=(172)y M v*+ (1/2) (1/2) M R? (v*/ R?) = (1/2)Mv? + (1/4)Mv? = (3/4)Mv? B. K =
(1/2)Mv? only
C. K=(12)Mv? + (1/2)Mv? = Mv?
D. K = (5/4) Mv?
4. Where does the friction force act in this scenario?
A. Kinetic friction slows rolling
B. Static friction at the contact point prevents slipping, enabling rolling
C. No friction is needed for rolling
D. Friction always dissipates energy as heat, halting rotation
5. If the inclined plane height is h, ignoring energy losses, the final total energy
(translational + rotational) at bottom is:
A. 0, since friction stops motion
B. Mgh, converted into sum of translational and rotational KE
C. More than Mgh due to rotation
D. Mgh minus friction heat

Passage 5 (4 questions)

Context: Biochemists explore vitamin K—dependent y-carboxylation of clotting factors. Warfarin
inhibits vitamin K recycling, prolonging clot times.

Details:

Rats on vitamin K—deficient diets produce undercarboxylated prothrombin.
Warfarin blocks vitamin K epoxide reductase, intensifying deficiency.
Clotting times reflect reduced Ca?* binding by clotting factors.

Passage 5 Questions

1. How does vitamin K deficiency disrupt clotting factor function?
A. It eliminates protease domains in fibrin
B. It impairs y-carboxylation of glutamate residues, reducing Ca** binding
C. Vitamin K directly converts fibrinogen to fibrin
D. Vitamin K is irrelevant to clotting
2. Why does warfarin exacerbate deficiency effects?
A. It accelerates vitamin K regeneration
B. It blocks vitamin K recycling, preventing clotting factor carboxylation
C. Warfarin supplies extra vitamin K
D. Warfarin is a strong oxidizing agent for RBC membranes
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3. If undercarboxylated prothrombin is synthesized, which result likely occurs?
A. Normal Ca?*" binding, normal clot times
B. Inability to bind Ca** effectively, compromising clot formation
C. Rapid RBC lysis
D. Overactive clotting
4. Which statement about vitamin K’s role in blood coagulation aligns with the passage?
A. It helps add extra carboxyl groups to certain glutamate residues on clotting factors
B. It breaks down fibrin clots
C. It unbinds Ca** from clotting proteins
D. It forms RBC cytoskeleton proteins

Passage 6 (4 questions)

Context: A chemistry research group investigates amino acid side-chain pKa shifts within
proteins. They measure pKa changes in histidine residues, which can vary depending on hydrogen
bonding or hydrophobic pockets.

Observations:

« Histidine normally has side-chain pKa ~6.0. In one protein pocket, it shifts to ~7.2,
remaining partially protonated at physiological pH.

« Another histidine buried in a hydrophobic environment sees pKa ~4.5, meaning it’s largely
deprotonated at pH 7.4.

Passage 6 Questions

1. Why might histidine side-chain pKa differ from 6.0 in a protein environment?
A. pKa values for side chains remain constant, ignoring environment
B. Hydrogen bonding, charge interactions, or hydrophobic context can shift local pKa
C. Histidine never changes pKa
D. Only external ionic strength affects pKa
2. If one histidine’s pKa is raised to 7.2, how might that affect its protonation at pH 7.4?
A. It remains more protonated than usual, functioning near the borderline of protonation
B. It has no impact on protonation
C. It’s entirely deprotonated even at low pH
D. The histidine is fully protonated at pH 7.4
3. Ahistidine in a hydrophobic pocket with pKa ~4.5 is likely:
A. Mostly protonated at physiological pH
B. Mostly deprotonated at pH ~7.4
C. Incapable of forming hydrogen bonds
D. Extremely reactive with water
4. Which statement about side-chain pKa shifts is consistent with the passage?
A. Protein microenvironments often shift side-chain pKa from standard free amino acid
values
B. pKa is identical in free solution vs. protein interior
C. Histidine cannot shift pKa under any conditions
D. Temperature alone dictates side-chain pKa
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Passage 7 (5 questions)

Context: A nuclear physics lab studies alpha decay in a heavy element sample. They measure
alpha particles (He* nuclei) emitted, analyzing half-lives and decay energies.

Key Observations:

The element’s half-life is ~30 days, measured by activity (decays per second).
Decay energy is ~5 MeV per alpha particle, imparting characteristic kinetic energy.
Lead (Pb) remains as the decay daughter.

Passage 7 Questions

1.

Which is typically emitted during alpha decay, per the passage?

A. A neutron with negative charge

B. A helium nucleus (2 protons + 2 neutrons)

C. A high-energy electron

D. Gamma rays only

If the half-life is 30 days, how much of the sample remains after 60 days (2 half-lives)?
A. 172

B. 1/3

C.1/4

D.0

. Alpha particles with ~5 MeV indicate:

A. They are purely gamma photons

B. They have a characteristic kinetic energy typical of alpha decay

C. The parent nucleus gains mass

D. No energy is released in alpha emission

Why does lead (Pb) appear as the daughter product?

A. Alpha decay reduces atomic number by 2, mass number by 4, forming a lighter nucleus
B. The parent nucleus gains 2 protons

C. Beta decay alone forms lead

D. Gamma emission changes element identity

If activity is measured by decays per second, what unit often describes it?
A. Meters per second

B. The pascal

C. Becquerels (Bq) or curies (Ci)

D. Joules (J)

Passage 8 (4 questions)

Context: A physics demonstration shows double-slit interference with electrons. An electron beam
passes through two narrow slits, forming an interference pattern on a screen—evidence of wave-
particle duality.

Data:

98



«  Closing one slit yields a single-slit diffraction pattern.

- Both slits open: distinct bright/dark fringes appear, implying interference.

- Lower beam intensity does not eliminate the pattern, indicating each electron exhibits wave
interference with itself.

Passage 8 Questions

1. What phenomenon is illustrated by electrons creating an interference pattern?
A. Purely classical particle scattering
B. Wave-particle duality, as electrons show wave interference
C. Reflection from the slits
D. Photoelectric effect
2. If one slit is blocked, why does the interference pattern vanish?
A. Interference fringes require coherent waves from both slits
B. Single-slit patterns always produce the same fringes as double-slit
C. The electron loses charge
D. The beam intensity becomes infinite
3. How does lowering beam intensity (firing single electrons) still produce an interference
pattern over time?
A. Each electron’s wavefunction interferes with itself, eventually forming the same fringe
pattern
B. Intensity eliminates any wave behavior
C. Only multiple electrons can show interference
D. The pattern disappears entirely
4. Which principle about electron behavior does this underscore?
A. Electrons have purely particle-like properties in all scenarios
B. Wave-particle duality, meaning electrons can behave like waves under certain
experimental setups
C. Newtonian mechanics fully explains electron trajectories
D. No wavefunction is involved in electron interference

Passage 9 (5 questions)

Context: A semiconductor physics lab explores p-n junction diodes doping. They measure how
doping concentrations alter the barrier potential and conduction properties.

Observations: - Increasing donor doping in the n-region lowers the depletion
region thickness.
«  The conduction under forward bias grows with doping up to an optimal point, beyond which

minority carrier recombination complicates conduction.
« Reverse-bias breakdown depends on doping profile, influencing avalanche or Zener effects.

Passage 9 Questions

1. Which doping type adds electrons as majority carriers in a semiconductor?
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A. Acceptor doping (p-type)
B. Donor doping (n-type)
C. Removing doping entirely
D. Intrinsic doping only
2. Why does the depletion region thickness typically reduce with heavier doping?
A. Extra carriers on each side reduce the distance needed to balance charges
B. The doping eliminates the conduction band entirely
C. Depletion layers vanish at high doping
D. Thick depletion zones form only in metals
3. Forward-bias conduction in a p-n junction means:
A. Voltage is reversed, no current flows
B. The p-side is at lower potential than the n-side
C. The p-side is at higher potential relative to n-side, allowing carriers to cross the junction
D. Conduction depends solely on avalanche breakdown
4. If doping becomes extreme, which effect might hamper conduction?
. Minority carrier recombination rises, complicating ideal conduction
. The junction shrinks to zero thickness, eliminating conduction
. The diode becomes superconductive
. Zener breakdown automatically occurs at normal operating voltages 5. Which broader
phenomenon is reflected in the doping adjustments?
. Macroscopic mechanical strain in metals
. Tailoring semiconductor properties (barrier potential, conduction) via doping
concentration
. Achieving purely p-type conduction at all times
. The dominance of photon emission in doping
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Passage 10 (5 questions)

Context: A physiologist studies muscle fiber types—slow-twitch (Type 1) vs. fast-twitch (Type II).
Type I fibers rely heavily on oxidative metabolism, high mitochondrial density, and slower fatigue.
Type II fibers produce quick power bursts, fueled by anaerobic glycolysis, but fatigue rapidly.

Study:

« Athletes with endurance training show increased Type I fiber proportion in leg muscles.
«  Sprinters exhibit higher Type II content, with elevated glycogen usage.
« Mixed training reveals moderate shifts depending on emphasis.

Passage 10 Questions

1. Which aspect distinguishes slow-twitch (Type I) from fast-twitch (Type II) fibers?
A. Type I has minimal mitochondria
B. Type I uses oxidative metabolism, more resistant to fatigue
C. Type Il is exclusively reliant on oxidative phosphorylation
D. Both types have identical contraction speeds
2. Why might endurance athletes have a higher proportion of Type I fibers in legs?
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A. They require short bursts of maximum power

B. Endurance demands sustained oxidative metabolism, so muscles adapt with more
slowtwitch fibers

C. They rely on anaerobic glycolysis only

D. They do not use leg muscles for extended periods

How do Type II fibers produce quick power?

A. High density of mitochondria fueling slow contractions

B. Rapid anaerobic glycolysis and fast cross-bridge cycling

C. Minimal glycogen usage

D. Resistance to lactic acid accumulation

If an athlete cross-trains (endurance + sprint), which fiber shift might occur?

A. Complete replacement of Type II with Type I

B. Balanced adaptation, possibly partial conversions or changes in metabolic capacity

C. No change in fiber composition

D. Elimination of oxidative capacity in all fibers

Which statement about muscle fibers aligns with the passage?

A. Type Il fibers never fatigue

B. Type I requires extensive lactic acid build-up for energy

C. Type I is built for prolonged activity with high oxidative capacity, Type II for short
intense bursts

D. Fiber type distribution is unrelated to athletic performance

Discrete Questions (15 Total)

Below are 15 standalone questions spanning biochemistry, biology, general chemistry, organic
chemistry, and physics as relevant to this section.

Discrete Questions 1-3 (General Chemistry)

1.

A reaction has an equilibrium constant K > 1 at 298 K. Which statement is correct?
A. The reaction favors reactants at equilibrium

B. The reaction favors products at equilibrium

C. K> 1 means the reaction cannot reach equilibrium

D. The reaction is exothermic only

. A buffer made of HA/A™ has a pKa of 4.8. If pH=5.8, which ratio [A"]/[HA] is likely?

A.~1:1
B. ~10:1 (since pH is 1 unit above pKa)
C.~1:10

D. ~0, as no conjugate base is present

When the volume of a gas at constant temperature is halved, its pressure typically: A.
Halves

B. Doubles

C. Remains unchanged D. Drops to zero
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Discrete Questions 4—6 (Organic Chemistry)

4. Which reagent would oxidize a primary alcohol all the way to a carboxylic acid?
A.PCC
B. NaBH4
C. Hot KMnOes in acidic conditions D. LiAlHa
5. An SN2 reaction is favored by:
A. A tertiary alkyl halide in a protic solvent
B. A primary alkyl halide with a strong nucleophile in an aprotic solvent
C. Carbocation formation leading to racemization
D. No nucleophiles present
6. In the Fischer esterification (carboxylic acid + alcohol — ester), which condition is
essential?
A. Strong base and high temperature
B. Acidic environment to protonate the carbonyl and promote nucleophilic attack
C. Reducing agent like NaBHa4
D. No involvement of a catalyst

Discrete Questions 7-9 (Physics)

7. Light traveling from air (n=1.0) into water (n=1.33) at an angle of incidence ~30° to the
normal. Which effect occurs?
A. Light refracts, bending toward the normal in water
B. Light continues straight with no bending
C. Light cannot enter water at that angle
D. Light speeds up, causing reflection
8. 1In a circuit with a resistor R in series with an inductor L, applying AC, which
phenomenon might be observed?
A. Pure DC current unaffected by frequency
B. Inductive reactance (X_L = 2nfL) adds to R, influencing amplitude/phase of current
C. No voltage drop across the inductor at any frequency
D. The circuit forms a high-pass filter ignoring inductive effects
9. A proton’s kinetic energy doubles. How does its de Broglie wavelength change? (A =
h/p)
A. Wavelength doubles
B. Wavelength halves
C. Wavelength decreases by V2
D. Wavelength increases by V2

Discrete Questions 10—12 (Biochemistry)

10. Which step in glucose metabolism directly generates NADH?
A. Hexokinase phosphorylating glucose
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B. Glyceraldehyde-3-phosphate dehydrogenase oxidation step in glycolysis
C. Pyruvate kinase forming pyruvate
D. Glucose-6-phosphate isomerase reaction

. In the urea cycle, the nitrogen atoms of urea originate primarily from:

A. Free ammonia (NH4") and aspartate
B. Glucose and fatty acids

C. Carboxyl groups of amino acids

D. Nucleic acid catabolism only

. If a cell’s ATP levels are very high, which enzyme in glycolysis is likely inhibited? A.

Phosphofructokinase-1 (PFK-1)
B. Enolase

C. Glyceraldehyde-3-phosphate dehydrogenase
D. Aldolase

Discrete Questions 13—15 (Biology)

13.

14.

15.

In the kidney, most glucose reabsorption occurs in the:
A. Proximal convoluted tubule

B. Loop of Henle (descending limb)

C. Distal convoluted tubule

D. Collecting duct

Which immune cell type produces antibodies?

A. T killer (CD8") cells

B. B lymphocytes (plasma cells)

C. NK cells

D. Neutrophils

The sarcomere in muscle is defined as the region between:
A. Two Z lines/discs

B. The H zone and I band

C. M line and the outer myofibril boundary

D. A lines only
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Section 2: Critical Analysis and Reasoning
Skills (CARS)

Passage 1 (6 questions)

Passage:

Shakespeare’s Authorship Debate

For centuries, scholars have argued whether William Shakespeare, the glover’s son from
Stratfordupon-Avon, truly wrote the plays attributed to him. Some “anti-Stratfordians” propose
figures such as Edward de Vere (the Earl of Oxford) or Francis Bacon as the real authors, citing
Shakespeare’s modest upbringing and limited documented education as implausible for producing
such a vast, sophisticated body of work. Stratfordians, on the other hand, highlight historical
records—Tlike references to “William Shakespeare” as an actor-playwright at the Globe—and argue
that Renaissance England was rife with autodidacts who learned through experience rather than
formal schooling.

The debate hinges partially on class assumptions: critics expect only nobility or highly educated
men to compose refined poetry. Yet literacy was expanding in Elizabethan society, and the printing
press broadened access to classical texts. Shakespeare’s creative genius could stem from keen
observation of human behavior, culminating in universal themes of love, power, and ambition.
Whether the Bard was an unassuming wordsmith or a noble concealing his identity, the passionate
arguments on both sides reveal how cultural biases shape our assessment of literary genius.

Passage 1 Questions

1. Which best summarizes the main issue in the passage?

A. Whether Shakespeare’s plays were indeed written by the man from Stratford or by
another individual of higher status

B. The exact educational curriculum of Stratford-upon-Avon schools

C. A general condemnation of all Elizabethan authors

D. The financial transactions recorded at the Globe Theatre

2. Why do “anti-Stratfordians” question Shakespeare’s authorship, according to the
passage?

A. They discovered no reference to a person named “Shakespeare”

B. They believe only highly educated or noble figures could compose such
sophisticated works

C. They find direct statements from Francis Bacon admitting authorship

D. Shakespeare’s family was known to have burned his manuscripts

3. Which factor do Stratfordians emphasize in defending Shakespeare’s authorship?

A. The limited vocabulary in the plays
B. Documentation referencing “William Shakespeare” as a known actor and playwright
C. That no one else wrote during the Renaissance
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D. The presence of secret codes in the text
4. The debate partly reveals how cultural biases about social class influence:

A. Our acceptance of the “genius” label and who is deemed capable of producing high
art

B. The universal condemnation of all playwrights from common backgrounds

C. The existence of thousands of hidden manuscripts

D. The printing press’ direct authorship in the plays

5. If new records surfaced showing Shakespeare had traveled extensively and read
classical texts widely, how might it affect the debate?

A. It would confirm he never wrote any plays

B. Anti-Stratfordians would remain unaffected

C. It could weaken anti-Stratfordian arguments that he lacked sufficient education D. It
would undermine the printing press’s significance entirely

6. Which statement is most consistent with the passage’s portrayal of Shakespeare’s
“universal themes”?

They highlight strictly aristocratic concerns

They reflect a broad understanding of human nature transcending social class
They are purely modern inventions found in contemporary plays

They never engaged with common human emotions

oSow

Passage 2 (6 questions)

Passage:

Museum Curation and Public Engagement

Modern museums grapple with the challenge of displaying artifacts in ways that respect both
scholarly accuracy and visitor interest. Early institutions tended to showcase items like trophies
from colonial expeditions, arranged to emphasize a conqueror’s narrative. However, contemporary
curators recognize the need for context: where an artifact comes from, how it was acquired, and
whose history it represents.

This shift often involves collaborations with source communities, especially indigenous or formerly
colonized peoples, ensuring their perspectives shape exhibit narratives. Critics of older museums
note how exoticization and decontextualization distort objects’ cultural significance. Proponents of
the new approach argue that truly educational exhibits must go beyond aesthetic allure, revealing
the lived experiences and evolving identities behind each piece. Nevertheless, tension persists: can
comprehensive context coexist with the dramatic display techniques that captivate the public?

Passage 2 Questions
1. Which best describes the evolution in museum curation highlighted by the passage?

A. Museums increasingly incorporate cultural context rather than mere visual spectacle
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B. They focus solely on colonial trophies with no background
C. Modern curators remove all historical data from displays
D. Museums have abandoned visitor interest entirely

2. Why might critics denounce older “trophy” collections?

They meticulously included indigenous voices

They exoticized items and omitted cultural significance
They always presented artifacts within their original context
They featured only contemporary local crafts

oSOowp

3. What role do “source communities” play in the new curation approach, based on the
passage?

None, as they are excluded from curatorial decisions

They shape exhibit narratives by providing authentic perspectives on their heritage
They finance all museum displays

They replace museum staff entirely

oSOow»

4. Which tension persists despite these curatorial reforms?

The total rejection of dramatic display techniques

Balancing in-depth cultural context with visually engaging presentation for visitors
Whether museums should remain closed to the public

Ignoring all visitor feedback to maintain scholarly purity

Sowp

5. If a museum chooses to prioritize dramatic flair over in-depth context, how would
critics likely respond?

A. They would applaud the museum’s focus on design

B. They might accuse the museum of continuing the exoticization/decontextualization
tradition

C. They would note it aligns with the new approach of full cultural perspective

D. They would consider it a successful compromise

6. Which statement about “truly educational exhibits” aligns with the passage’s
viewpoint?

They must provide rich context, revealing cultural backgrounds and significance
They are purely aesthetic, ignoring any background

They revolve around colonial triumph

They rely on minimal text to let artifacts speak for themselves

oSow

Passage 3 (6 questions)

Passage:
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19th-Century Feminism’s Early Waves

The 19th-century surge in feminist activism, exemplified by women’s suffrage movements,
challenged prevailing notions that women were best confined to domestic spheres. Early
conferences, like Seneca Falls (1848), demanded legal and educational rights for women, though
many activists found themselves torn between advocating broader civil rights and facing societal
backlash. Critics at the time dismissed them as “unwomanly,” while supporters lauded their courage
in demanding equality.

This first wave paved the way for subsequent generations: suffrage successes spurred debates on
property laws, workplace equality, and social norms. The tension lay in reconciling the idea of
inherent female virtue with demands for equal legal standing. Though the movement was far from
monolithic—some activists prioritized suffrage over racial issues, igniting internal friction—it
firmly established that women’s roles were not fixed by tradition. The transformative impact of
these early campaigns resonates in modern feminist discourse, which continues to evolve but owes
a foundational debt to 19th-century pioneers.

Passage 3 Questions

1. Which historical shift is the passage most concerned with?

Women'’s suffrage and expanded legal rights in the 19th century
The end of all forms of activism

Male-led conferences for property laws

The permanent unpopularity of feminist ideals

oSow

2. Why might some critics have labeled early feminists “unwomanly,” according to the
passage?

A. Feminists embraced the idea that women have no domestic responsibilities

B. Challenging established gender norms conflicted with perceived notions of feminine
roles

C. They lobbied only for men’s rights

D. They were all wealthy aristocrats

3. What tension did the movement face regarding “inherent female virtue” vs. “equal
legal standing”?

A. Recognizing women as morally superior but still demanding the same legal footing
seemed contradictory

B. No tension—everyone accepted women’s virtue as irrelevant

C. The entire movement believed property laws overshadowed moral concerns

D. Feminist pioneers rejected any reference to morality

4. How did some activists prioritize concerns differently, leading to internal friction?

A. They agreed unanimously on suffrage alone

B. Some focused on women’s suffrage, potentially sidelining racial issues
C. They disbanded as soon as property laws were passed

D. No conflicts arose within the movement
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5. Which statement best captures the passage’s view on the movement’s influence on
modern feminist discourse?

A. Current feminism owes minimal legacy to 19th-century efforts

B. The early wave was a fleeting anomaly

C. Contemporary discussions still draw foundational lessons from these 19th-century
campaigns

D. Present feminist ideas contradict all earlier activism

6. Based on the passage, how might acknowledging 19th-century activism shape today’s
understanding of gender roles?

A. It reveals that roles are indeed unchanging

B. It suggests historical campaigns have minimal effect on modern norms

C. Itillustrates that challenging traditional roles has been ongoing and continues to
evolve

D. It dismisses any need for new reforms

Passage 4 (6 questions)

Passage:

Opera in the 18th Century

Opera thrived in 18th-century Europe, showcasing elaborate stage designs, virtuoso singers, and
orchestral sophistication. Patrons—often nobles—funded lavish productions, reflecting cultural
prestige. Yet critics then, as now, questioned whether the focus on grand spectacle overshadowed
dramatic depth. Composers like Mozart balanced musical complexity with dramatic expression,
forging works that endure.

Public demand sometimes favored arias showcasing star singers over coherent storytelling.
Librettists struggled to unify comedic subplots and tragic themes, aiming to please diverse
audiences. Over time, certain traditions—Ilike the da capo aria—became formulaic. Nonetheless,
opera also fostered cross-class appeal: wealthy patrons sat in boxes, but cheaper gallery seats
allowed modest-income spectators to enjoy the performance. The tension between artistic ambition
and spectacle-driven entertainment remains part of opera’s legacy, illustrating how cultural products
can cater to both high art and popular taste.

Passage 4 Questions
1. Which conflict regarding 18th-century opera does the passage highlight?

A. Balancing elaborate spectacle with genuine dramatic depth
B. Eliminating orchestras to favor only singers

C. Restricting all comedic subplots from serious opera

D. Ensuring only nobles attend performances

2. Why might critics have worried about star singers overshadowing dramatic cohesion?
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A focus on showy arias risked overshadowing the storyline
Star singers always refused to perform in comedic operas
Audiences disliked virtuosity altogether

The music had no effect on plot

oSowy

3. How did composers like Mozart approach this issue, according to the passage?
A. They abandoned musical sophistication to ensure simpler staging
B. They attempted to blend musical complexity with emotional and dramatic unity
C. They wrote only comedic subplots, ignoring tragedy
D. They limited star singers to minor roles

4. What role did social class play in 18th-century opera houses?

A. Only the wealthy could attend

B. The entire audience received free seats

C. Nobles sat in private boxes while commoners could access cheaper seats, granting
some cross-class exposure

D. Class distinctions vanished entirely during performances

5. Which aspect of opera does the “tension between artistic ambition and spectacledriven
entertainment” illustrate?

A. Complete unity of purpose with no disagreements

B. Cultural products often navigate serving high art ideals vs. popular showiness
C. The unstoppable decline of opera in the 18th century

D. An exclusively aristocratic pursuit ignoring broader audiences

6. If a modern revival of a classic opera chooses simpler sets to emphasize narrative, how
might that align with the passage?

A. It resonates with critics’ concern for dramatic depth over spectacle
B. It contradicts Mozart’s approach entirely

C. It ensures star singers have no role

D. It hinders any cross-class appeal

Passage 5 (6 questions)

Passage:

Ancient Greek Democracy When modern observers discuss “democracy,” they often invoke
ancient Athens as an ideal cradle. However, Athenian democracy was limited: women, slaves, and
non-citizens had no vote. The assembly, composed of free adult male citizens, debated and passed
decrees, forging a unique civic culture of direct participation. Philosophers such as Plato
nonetheless criticized “mob rule,” fearing that uneducated masses might be swayed by rhetoric
instead of reason.

This tension between collective decision-making and concerns about demagoguery persisted. Yet
Athens’ legacy influenced later republics, from Rome’s partial citizen assemblies to modern
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parliaments. The concept of broad civic engagement took root, even though expansions of suffrage
beyond elite males emerged only centuries later. Thus, while Athenian democracy stands as a
pioneering model, its exclusivity and susceptibility to populist manipulation remind us that
democracy’s evolution is ongoing.

Passage 5 Questions

1. Which aspect of ancient Athens do modern observers often invoke?

Full universal suffrage for all inhabitants

Its direct democratic assembly among free male citizens
The strict monarchy established by Plato

The high participation of women and slaves

oSOw

2. Why might Plato have criticized the Athenian system?

He believed uneducated masses could be misled by rhetoric
He advocated total oligarchy with no public input

He insisted on complete monarchy for all Greek city-states
He refused to engage in philosophical debates

oSow

3. Which tension arises in Athens’ direct democracy?

Full inclusivity of women, slaves, foreigners

. Balancing collective rule with the risk of demagoguery or ill-informed decisions
C. No reliance on rhetorical persuasion

D. Absolute consensus was always easily achieved
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4. How does the passage contextualize Athenian democracy’s influence on later societies?

A. It had no impact on Roman or modern systems

B. The partial assemblies in Rome and expansions of suffrage centuries later trace
conceptual lineage to Athens

C. Democratic ideas never spread beyond Athens

D. Modern parliaments avoid any connection to ancient Greece

5. Why does the passage call Athens “exclusive,” despite being democratic?

A. All inhabitants could freely vote

B. Only free adult male citizens had political rights, excluding large groups
C. Slaves were the main legislative body

D. It granted women full legal standing

6. What broader insight emerges regarding democracy from Athens’ example?

A. Democracy never changes after it’s first established
B. Early democracies automatically included universal suffrage
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C. Democratic systems can be pioneering yet limited, showing an evolutionary process
in civic inclusion
D. Athens enforced monarchy despite the assembly

Passage 6 (6 questions)

Passage:

Philanthropy and Altruism

Scholars debate the motivations behind philanthropic acts. Classical theories propose “pure
altruism,” where donors genuinely seek to aid recipients. Yet others detect a quest for social
recognition—naming rights on buildings or public accolades—hinting at “impure altruism.”
Observers note that either motive can produce beneficial outcomes, but cynics question if donors
would still give without prestige.

Anthropologists studying gift economies highlight how generosity fosters reciprocal obligations or
prestige within communities. Some philanthropic acts might reinforce social hierarchies, with
wealthy patrons gaining moral authority. Conversely, philanthropic organizations sometimes guard
donor anonymity, encouraging a focus on the cause, not the donor. Whether altruism is selfless or
somewhat self-interested, the tangible impact often remains a net positive for beneficiaries.

Passage 6 Questions

1. Which best summarizes the passage’s main point?

A. The only true motivation for philanthropy is pure altruism

B. Philanthropy may derive from genuine altruism or self-interested prestige, yet still
yields positive outcomes

C. All donors remain fully anonymous

D. No philanthropic act benefits anyone

2. Why might naming rights on buildings suggest “impure altruism”?

It shows donors typically prefer anonymity

Public recognition might partly motivate giving, not solely compassion
Donors are forced to remain silent about their deeds

No philanthropic organization uses naming rights

Dowp

3. How does the anthropological view of gift economies add nuance to philanthropic
motives?

Generosity never creates reciprocal obligations

Communities treat all gifts as purely spontaneous

Generosity can entrench social hierarchies, as donors gain moral or social capital
Gift economies discourage any social prestige

oO0w

4. What rationale supports the idea that philanthropic acts remain beneficial regardless
of donor motive?

111



Donors frequently sabotage recipients’ progress

The cause or recipients still receive resources or aid, producing positive externalities
Public accolades always overshadow the cause

Anthropologists deny any real philanthropic outcomes

oSowy

5. If a philanthropic organization insists on total donor anonymity, which effect might
that have on motives?

A. Donors seeking public praise might be deterred
B. Public naming ceremonies increase
C. “Impure altruism” is reinforced
D. Social recognition is enhanced
6. Which debate does the passage imply about altruism in general?

Altruism is always purely self-serving

Motivations are complex, blending self-interest and genuine concern
No real philanthropic action has been documented

Only wealthy patrons engage in giving

SOow»

Passage 7 (6 questions)

Passage:

History of Jazz

Jazz, born from African American communities in late 19th- and early 20th-century America, fused
ragtime syncopation with blues tonalities. Initially dismissed by certain mainstream critics as “low
art,” it soon captivated broader audiences. Innovators like Louis Armstrong and Duke Ellington
expanded jazz’s harmonic vocabulary, ushering in big band and swing eras that dominated
American popular music.

Despite commercial success, jazz faced concerns of cultural appropriation—white bands sometimes
overshadowed African American pioneers. Meanwhile, the genre continued evolving: bebop’s
complex improvisations replaced danceable tunes, dividing casual fans from purist aficionados. Yet
jazz’s emphasis on improvisation, collective interplay, and cultural fusion shaped global musical
idioms, influencing everything from rock to modern classical compositions.

Passage 7 Questions
1. Which is a central theme of the passage?

A. The commercial failure of jazz

B. Jazz’s roots in African American communities and its evolving role in mainstream
culture

C. The universal preference for big band music over all other styles

D. The purely classical nature of ragtime

2. Why might early jazz have been dismissed by mainstream critics?
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It originated in aristocratic circles

They saw it as “low art” connected to marginalized groups
It was entirely instrumental with no vocals

Jazz had no improvisational elements

Sow»

3. What tension does the passage note regarding cultural appropriation?

A. White bands overshadowed African American innovators, benefiting from the
genre’s popularity
B. African American pioneers always dominated mainstream recognition
C. The passage denies any appropriation occurred
D. Jazz was invented by European classical composers
4. Bebop’s shift toward more complex improvisations and less danceable tunes likely:

United casual fans with hardcore purists

Attracted mainstream critics but alienated African American communities

Divided casual audiences from those who appreciated jazz’s technical sophistication
Eliminated all improvisation from jazz
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5. Which broader legacy does the passage assign to jazz?

It remained confined to 1920s clubs

Its improvisational ethos influenced multiple modern genres worldwide
No effect on rock or classical music

It discouraged any cultural fusion

Sow

6. If a new study showed mainstream critics embracing jazz from its inception, how
would it conflict with the passage?

A. The passage states critics universally supported jazz early on

B. The passage suggests early dismissal as “low art,” so acceptance from inception
contradicts its portrayal

C. It perfectly aligns with the text’s claim of universal acceptance

D. The passage never mentions any critical perspective

Passage 8 (6 questions)

Passage:

Coffee Trade in the 18th Century

European demand for coffee exploded in the 1700s, fueling colonial plantations in tropical regions.
Merchants profited enormously, while local populations—sometimes enslaved—Ilabored under
harsh conditions. Coffeehouses sprang up across major cities, becoming social hubs for exchanging
ideas and conducting business. This phenomenon spurred debates about whether coffee’s
stimulating effect fostered intellectual discourse or simply fueled consumerist expansion.

Skeptics argued that coffeechouses cultivated political dissent, enabling radicals to gather and
criticize governments. Defenders said these spaces democratized knowledge, bridging class
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boundaries by allowing merchants, students, and aristocrats to mingle. Meanwhile, moral questions
about exploitation in plantations lingered: did the quest for cheap coffee undermine ethical
standards? Thus, the coffee trade stands at the intersection of economic boom, social
transformation, and moral quandaries.

Passage 8 Questions
1. Which best summarizes the passage’s focus?

A. The invention of espresso machines
B. How 18th-century coffee trade influenced economic, social, and ethical dimensions
C. A condemnation of tea consumption
D. Purely the chemical properties of caffeine
2. Why might coffeehouses be seen as fostering “intellectual discourse”?

A. They served only the wealthy

B. Merchants, scholars, aristocrats mingled, exchanging ideas in a less formal
environment

C. No one could discuss politics in public

D. They strictly banned conversation

3. What paradox does the passage suggest about coffee’s popularity?

A. It never expanded beyond local villages

B. Coffechouses were apolitical, ignoring all debate

C. Intellectual exchange thrived, yet the production relied on exploitative colonial
plantations

D. Consumer demand was negligible

4. How did skeptics view these coffeehouses politically?

A. They deemed them harmless social clubs

B. They believed coffeehouses could foster radical dissent and anti-government
sentiment

C. They insisted coffee fosters universal loyalty to government

D. No mention of politics occurred

5. Which moral concern did critics raise regarding coffee plantation labor?

A. The entire supply chain was ethically perfect

B. Plantations often employed enslaved or coerced workers, contradicting moral
standards

C. Fair wages were universal

D. Cheap coftfee had no effect on local populations

6. Based on the passage, the coffee trade in the 18th century represents:

A. An isolated phenomenon with no social or economic impact
B. A complex interplay of consumer demand, social shifts, and exploitative practices
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C. A minor footnote in history
D. Merely a single commodity overshadowed by tea

Passage 9 (5 questions)

Passage:

Astronomy and the Cosmic Perspective

Some philosophers argue that observing the vastness of space, with innumerable galaxies,
diminishes human self-importance. The “cosmic perspective” invites humility, recognizing Earth as
a tiny speck in an immense cosmos. In turn, others find cosmic wonder uplifting: a testament to
human curiosity that, despite our smallness, we’ve probed the universe’s secrets.

Historical leaps—Ilike Copernicus displacing Earth from the universe’s center or Hubble’s
revelation of countless galaxies—sparked existential reflections. Are we trivial cosmic bystanders
or participants in a grand narrative of life? Modern telescopes scanning for exoplanets intensify
these debates, suggesting life may be more widespread. Whether one sees cosmic immensity as
daunting or inspiring, it profoundly shapes our philosophical self-concept and cultural narratives.

Passage 9 Questions

1. Which tension is the passage highlighting regarding humanity’s place in the cosmos?

A. Earth remains the undisputed center of the universe

B. Observing the universe’s vastness can prompt both humility and awe about our
significance

C. Humans are exclusively cosmic rulers

D. Astronomy has no impact on philosophical outlooks

2. Why might Copernicus’s model and Hubble’s discoveries provoke “existential
reflections”?

A. They confirmed Earth as the singular inhabited planet

B. Removing Earth from cosmic centrality and revealing countless galaxies challenge
the notion of specialness

C. They had no effect on philosophical questions

D. They concluded the universe revolves around human life

3. Which outlook sees the cosmic perspective as “uplifting”?

The view that human curiosity to explore vast space affirms our collective potential
The conviction that smallness invalidates all human achievements

A denial of telescopic evidence

Strict geocentrism

oSowp

4. If modern telescopes find many exoplanets likely hosting life, how does that feed the
debate?

A. It ends speculation about our cosmic significance entirely
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5.

B. It intensifies questions about whether we remain “unique” or just one species in a
life-filled cosmos

C. Itensures only Earth is relevant

D. It reaffirms Earth as the sole cradle of life

Which conclusion does the passage draw about cosmic immensity’s effect on human
perception?

A. Tt has no influence on cultural narratives

B. It can either dwarf us into feeling trivial or inspire us to see ourselves as part of a
larger cosmic story

C. Everyone universally feels depressed by astronomy

D. Our worldview remains strictly unaffected by new astronomical data

Section 3: Biological and Biochemical

Foundations of Living Systems
Passage 1 (4 questions)

Context:

A physiology lab investigates how arterial chemoreceptors respond to changing blood oxygen
(O2) levels. These peripheral chemoreceptors, primarily in the carotid bodies, can trigger respiratory
changes. Researchers measure how the rate of neuronal firing correlates with arterial partial
pressure of Oz (Pa0.).

Key Observations:

Decreasing PaO: below ~60 mmHg sharply increases chemoreceptor firing, stimulating
ventilation.

At normal PaO: (~95-100 mmHg), firing rate is low.

A mild hypoxic range (PaO: around 70 mmHg) elicits moderate firing, suggesting some
oxygen-reserve capacity.

Passage 1 Questions

l.

Which best describes the primary role of these arterial chemoreceptors?

A. To directly adjust blood pressure via vasoconstriction

B. To sense changes in PaO- and modulate breathing rate accordingly
C. To measure lung inflation volume and reduce alveolar air
D. To detect alveolar carbon dioxide levels exclusively

Why might firing remain low at normal PaO. (~95-100 mmHg)?

A. The chemoreceptors are saturating, thus in maximal stimulation
B. Normal oxygen levels do not require increased ventilation
C. Firing always remains high, even at normal PaO:
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D. The carotid bodies only respond to carbon dioxide

If PaO: falls below ~60 mmHg, the data show a sharp rise in neuronal firing. Which effect
might follow?

A. Decreased respiratory rate due to alveolar saturation
B. Rapid vasodilation in peripheral arteries

C. Increased respiratory drive to raise blood O2

D. Complete cessation of ventilation

A mild hypoxic range (PaO: ~70 mmHg) causes moderate firing. This suggests:

A. There is some capacity to maintain Oz supply before a large ventilatory response is
triggered

B. Chemoreceptors are unresponsive to intermediate O- levels

C. The body does not alter respiration until O2 is near zero

D. Immediate alveolar shutdown occurs

Passage 2 (4 questions)

Context:

A biochemistry research group studies cholesterol transport in the bloodstream, focusing on
LDL (low-density lipoprotein) and HDL (high-density lipoprotein). They note that LDL delivers
cholesterol to peripheral tissues, while HDL scavenges excess cholesterol back to the liver.

Findings: - Individuals with high LDL:HDL ratio often exhibit atherosclerotic plaque

buildup.

HDL helps remove cholesterol from arterial walls, returning it to the liver for excretion or
reuse.

Mutations in certain HDL-associated proteins reduce its efficiency, raising cardiovascular
risk.

Passage 2 Questions

l.

Which statement about LDL vs. HDL aligns with the passage?

A. LDL primarily transports cholesterol from peripheral tissues back to the liver

B. HDL delivers cholesterol to tissues for membrane synthesis

C. LDL deposits cholesterol into tissues, whereas HDL helps remove excess from arteries
D. Both LDL and HDL are always harmful to cardiovascular health

If a patient’s HDL is efficient, which outcome might be observed?

A. Excess cholesterol remains in arterial walls
B. Arterial plaque accumulation soars
C. More cholesterol is returned to the liver, reducing plaque risk
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D. Tissues never receive any cholesterol
3. A mutation that impairs HDL function likely leads to:

A. Lower atherosclerosis risk

B. Enhanced clearance of cholesterol from arteries

C. More difficulty removing arterial cholesterol, increasing plaque buildup
D. Zero eftect on lipid profiles

4. Why might a high LDL:HDL ratio correlate with plaque formation?

A. With high LDL relative to HDL, more cholesterol gets deposited in tissues, less is
retrieved

B. HDL blocks LDL uptake by tissues

C. LDL and HDL are unrelated to plaque buildup

D. The ratio has no clinical significance

Passage 3 (4 questions)

Context:

A cell biologist analyzes how lysosomes degrade endocytosed material. She tracks
fluorescentlabeled proteins internalized by receptor-mediated endocytosis. Some endosomes fuse
with lysosomes, while others recycle back to the membrane.

Data:

Lysosomal pH ~5.0, enabling acid hydrolases to break down cargo.
Blocking proton pumps raises lysosomal pH, halting hydrolase activity.
Recycled receptors return to the plasma membrane for multiple reuse cycles.

Passage 3 Questions
1. Which best characterizes lysosomal function?

A. Neutral pH environment storing glycogen

B. Acidic organelle containing enzymes that degrade macromolecules
C. Site of DNA replication in eukaryotes

D. Synthesizing lipids for exocytosis

2. [If proton pumps are blocked, increasing lysosomal pH, what happens?

A. Enhanced activity of acid hydrolases

B. Hydrolases lose function, cargo degradation stops
C. Lysosomal enzymes re-target to mitochondria

D. Lysosomes fuse with the nucleus

3. Why might certain endosomes recycle back to the membrane?
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A. The cell cannot degrade any endosomal contents

B. Receptor-ligand complexes are never internalized

C. Some receptors are re-used for continued ligand uptake rather than degraded
D. All cargo is fully digested outside the cell

4. Atlysosomal pH ~5.0, how do acid hydrolases compare to typical cytosolic enzymes?

A. They are adapted to function best in acidic conditions, whereas cytosolic enzymes often
prefer near-neutral pH

B. Lysosomal enzymes are identical to cytosolic ones

C. Both sets require pH ~8.0

D. Cytosolic enzymes are inactivated only by basic pH

Passage 4 (5 questions)

Context:

A genetics lab investigates how alternative splicing of a single pre-mRNA can yield multiple
protein isoforms in immune cells. They find certain exons are skipped depending on the presence of
regulatory splicing factors.

Key Observations:

«  Splicing factor SF-10 promotes inclusion of exon 3, producing a longer isoform with a
unique signaling domain.

«  Knockdown of SF-10 leads to the skipping of exon 3, generating a shorter isoform with
different function.

« The ratio of long to short isoform changes under immune activation, altering cell signaling.

Passage 4 Questions
1. Which statement regarding alternative splicing is consistent with the passage?

A. A single pre-mRNA can be processed in multiple ways to produce distinct protein
variants

B. All exons are always included, never skipped

C. Splicing occurs only in prokaryotes

D. Exon skipping leads to introns replacing exons

2. If SF-10 is essential for exon 3 inclusion, then SF-10 knockdown produces:

A. The exon 3—containing isoform only
B. No mRNA at all

C. A shorter isoform missing exon 3

D. Duplicate exon 3 in the final transcript

3. Under immune activation, the ratio of long to short isoform changes. Why might that
matter?
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A. Each isoform can confer distinct signaling properties, influencing immune cell responses
B. Both isoforms are always functionally identical

C. Short isoform degrades the cell instantly

D. The cell must produce minimal transcripts

4. If the lab introduced a decoy splicing factor mimicking SF-10 but lacking function, what
might occur?

A. Exon 3 always included in all conditions

B. The decoy competes for binding, possibly reducing actual SF-10 effects, increasing exon
skipping

C. No effect on splicing

D. Exon 3 is duplicated twice

5. Which broader concept does alternative splicing exemplify in eukaryotic gene expression?
A. One gene strictly yields one protein
B. Post-transcriptional processing can expand the proteome from a single gene
C. Exon skipping is lethal to all eukaryotes
D. Introns do not exist in eukaryotes

Passage 5 (4 questions)

Context:

A medical researcher evaluates an autoimmune disorder where T lymphocytes attack pancreatic
Beells. This leads to deficient insulin secretion, characteristic of Type 1 diabetes. Animal models
show infiltration of T cells and local cytokine release damaging B-cells.

Observations: - Serum insulin levels drop as more -
cells are destroyed.
«  Exogenous insulin injections partially compensate, but maintaining normal glucose remains

challenging.
«  Immunomodulatory therapies aim to curb T-cell-mediated destruction.

Passage 5 Questions

1. The passage describes T lymphocytes attacking pancreatic B-cells. Which broad mechanism
underlies Type 1 diabetes here?

A. Autoimmune response targeting insulin receptors

B. Autoimmune destruction of the insulin-producing cells
C. Overactive insulin secretion

D. Bacterial infection in the pancreas

2. Why might exogenous insulin only partially compensate?
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A. Insulin injections cannot replicate precise endogenous regulation from intact B-cells
B. External insulin triggers RBC lysis

C. B-cells produce insulin but not T cells

D. Patients do not need insulin at all

3. The infiltration of T cells and cytokines suggests which immune response type?

A. A purely humoral response with antibody release only

B. Cell-mediated immunity, where T cells directly attack target cells
C. Neutrophil-based allergic reaction

D. No immune involvement

4. If an immunomodulatory therapy reduces T-cell activity, the passage implies:

A. B-cell destruction might slow, preserving endogenous insulin production
B. Patients become resistant to exogenous insulin

C. T cells shift to RBC destruction

D. No effect on pancreatic function

Passage 6 (4 questions)

Context:

A biochemist studies fatty acid B-oxidation in mitochondria of muscle cells. She notes that each
cycle of B-oxidation shortens a fatty acid by two carbons, producing acetyl-CoA, NADH, and
FADHo.. The acetyl-CoA feeds the TCA cycle, while the electron carriers supply oxidative
phosphorylation.

Data:

. A 16-carbon fatty acid undergoes multiple cycles to yield 8 acetyl-CoA. « Each
cycle also yields 1 NADH and 1 FADHo..
. Oxygen consumption rises in muscle mitochondria as B-oxidation intensifies.

Passage 6 Questions
1. In B-oxidation, each two-carbon removal from the fatty acid yields:

A. Pyruvate

B. Acetyl-CoA
C. Lactate

D. Glycerol

2. A 16-carbon fatty acid yields how many acetyl-CoA molecules?

A. 4
B. 8
C. 16
D. 32
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3.

The passage indicates each B-oxidation cycle produces NADH and FADH.. These carriers
then:

A. Enter glycolysis

B. Undergo oxidation in the electron transport chain, fueling ATP synthesis
C. Remain in the cytosol

D. Eliminate the need for oxygen

Why might oxygen consumption rise with increased -oxidation?

A. More acetyl-CoA entering TCA cycle leads to more electron carriers donating to ETC,
requiring O: as final electron acceptor

B. Oxygen is not needed for fatty acid oxidation

C. Oxygen is produced by B-oxidation

D. The passage states oxygen consumption never changes

Passage 7 (5 questions)

Context:

A molecular genetics group studies a newly found transcription factor, TF-Z, controlling neuronal
development. TF-Z binds specific enhancers in neuronal precursor cells, activating genes for axon
outgrowth. Mice lacking TF-Z have stunted neuronal projections.

Key Observations:

TF-Z knockout leads to minimal synaptic network formation.
Overexpression in non-neural cells does not induce neuronal genes unless co-factors are

present.
TF-Z possesses a DNA-binding domain plus a separate activation domain that recruits RNA

polymerase II.

Passage 7 Questions

1.

Which best describes TF-Z’s general function?

A. It is a ribosomal subunit for protein synthesis

B. It is a transcription factor that binds DNA and activates neuronal gene expression
C. It degrades mRNA to silence neuronal genes

D. It forms lipid rafts in neuronal membranes

If TF-Z knockout stunts axon outgrowth, which conclusion is likely?

A. TF-Z is unnecessary for neuronal development

B. TF-Z’s gene target includes those essential for proper neuron projection
C. Synaptic networks form spontaneously without transcription factors

D. Overexpression would replicate knockout effects
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3.

Why might overexpression in non-neural cells not induce neuronal genes unless co-factors
are present?

A. TF-Z alone is sufficient to produce all neuron markers

B. Additional lineage-specific co-factors are needed to open chromatin or assist TF-Z
function

C. TF-Z transforms any cell into a neuron automatically

D. The activation domain is replaced by a repressor domain

If TF-Z has distinct DNA-binding and activation domains, which typical eukaryotic
transcription factor architecture does that reflect?

A. A single polypeptide for ribosomal assembly

B. A domain that binds to enhancers and another that recruits transcriptional machinery
C. No partition of domain functions

D. The presence of tRNA-synthesizing sites

Based on the passage, a mutation in the DNA-binding domain but not the activation domain
might:

A. Block TF-Z from binding target enhancers, halting gene activation

B. Enhance TF-Z’s ability to recruit RNA polymerase II

C. Overexpress neuronal genes spontaneously

D. Have no effect on neuronal development

Passage 8 (5 questions)

Context:

A plant physiology lab investigates C4 photosynthesis in maize. Ca4 plants use a CO2-concentrating
mechanism via mesophyll cells and bundle sheath cells. This reduces photorespiration, boosting
efficiency in warm climates.

Experimental Data:

. Ca cycle uses PEP carboxylase to fix CO: initially, forming oxaloacetate.

. Oxaloacetate — malate, transported to bundle sheath cells, releasing CO2 near
Rubisco.

. Oxygen’s competition with Rubisco is minimized, lowering photorespiration.

Passage 8 Questions

l.

How does Ca photosynthesis differ from Cs in dealing with photorespiration?

A. Cs completely eliminates Rubisco’s function

B. Ca plants concentrate CO- around Rubisco, reducing O: interference
C. Cs cells actively raise oxygen levels in bundle sheath

D. No difference in photorespiration
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2. PEP carboxylase initially fixes CO: into:

A. 3-phosphoglycerate (3-PGA)
B. Oxaloacetate (4-carbon)

C. Glyceraldehyde-3-phosphate
D. Ribulose-1,5-bisphosphate

3. If malate delivers CO: to bundle sheath cells, what is the advantage?

A. It raises O2 concentration around Rubisco

B. It traps CO: close to Rubisco, lowering oxygen competition
C. It prevents ATP formation

D. Photorespiration rates increase

4. The high efficiency of Ca4 plants in warm climates likely arises because:

A. They close stomata fully and never lose water
B. Elevated temperatures intensify oxygen’s affinity, so concentrating CO- helps avoid
wasted energy in photorespiration
C. They rely purely on nighttime CO: uptake
D. Rubisco is replaced by PEP carboxylase exclusively
5. If an inhibitor blocked PEP carboxylase, how might C. photosynthesis be affected?

A. The initial CO: fixation into oxaloacetate would fail, undermining the entire Ca cycle
B. Rubisco directly takes up O-

C. Photorespiration disappears

D. No effect on malate formation

Passage 9 (4 questions)

Context:

An endocrinologist investigates a new peptide hormone, EndoPep, produced by the hypothalamus.
EndoPep triggers the anterior pituitary to release a growth-related hormone. She measures feedback
loops controlling EndoPep.

Findings:

« Elevated growth hormone reduces EndoPep levels via negative feedback.
« Stress increases EndoPep release transiently.
Blocking EndoPep receptors on the pituitary halts growth factor secretion.

Passage 9 Questions
1. If EndoPep is hypothalamic but acts on the anterior pituitary, which statement is likely true?

A. EndoPep is stored in the posterior pituitary
B. EndoPep travels through the hypophyseal portal system to reach the anterior pituitary
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C. The anterior pituitary is physically isolated from the hypothalamus
D. EndoPep is formed directly in the pituitary

2. Negative feedback by growth hormone implies:

A. Growth hormone amplifies EndoPep production

B. High growth hormone lowers EndoPep release, stabilizing hormone levels
C. No feedback mechanism exists

D. Growth hormone is destroyed by EndoPep

3. If stress transiently increases EndoPep, what might that do short-term?

A. Decrease pituitary hormone release

B. Spike growth factor secretion from the pituitary
C. Halt all hypothalamic functions

D. Eliminate negative feedback loops

4. Blocking EndoPep receptors on the pituitary presumably:

A. Stimulates more growth factor

B. Prevents growth factor secretion in response to EndoPep
C. Enhances negative feedback

D. Diverts hormone to the posterior pituitary

Passage 10 (5 questions)

Context:
A microbiology lab explores how quorum sensing in bacteria triggers virulence factor expression.
When bacterial density is high, autoinducers accumulate, activating transcription of toxins.

Data:

« Low-density cultures show minimal toxin production.
« High-density cultures secrete autoinducers, upregulating toxin genes.
« Blocking autoinducer synthesis stops virulence even at high density.

Passage 10 Questions
1. Which best describes quorum sensing’s function?

A. It ensures uniform gene expression at all cell densities

B. It allows bacteria to detect population density via autoinducer molecules, coordinating
group behavior

C. It only operates in eukaryotic cells

D. It triggers antibiotic production in viruses

2. [If autoinducer production is halted, why might virulence genes remain oft at high density?
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A. The bacterial cell can spontaneously produce toxins

B. Without autoinducers, the population cannot sense it’s dense, so toxins aren’t activated
C. Toxin genes are constitutively expressed no matter density

D. High density automatically yields toxins with or without autoinducers

Quorum sensing often ties to “virulence factor expression” meaning:

A. Bacteria produce these factors only at low density

B. Pathogens coordinate toxin release once a critical mass is reached
C. Virulence factors degrade autoinducers

D. High density always suppresses toxins

If a small population is physically introduced to a high autoinducer concentration, which
outcome might the passage suggest?

A. Toxin genes turn on prematurely, as if the population were large
B. The small population remains inert

C. Autoinducers degrade instantly

D. Quorum sensing is never tricked by external molecules

Blocking autoinducer receptors would likely produce which effect?

A. Toxins are produced at any density

B. Bacteria remain non-virulent, as they cannot detect density signals
C. The population spontaneously disintegrates

D. Bacterial density readings become more accurate

DISCRETE QUESTIONS (15 total)

Biology (Questions 1-3)

l.

Which immunoglobulin is typically associated with mucosal immunity, found in
secretions like saliva and tears?

A. IgG

B. IgA

C. IgM D. IgE

In the kidney nephron, which region is primarily responsible for generating the
osmotic gradient, enabling water reabsorption in the collecting duct?

A. Proximal convoluted tubule

B. Loop of Henle (particularly the countercurrent multiplier)

C. Distal convoluted tubule

D. Glomerulus

If a neuron’s resting membrane potential is approximately —70 mV, which ion pump
helps maintain this gradient?

A. Ca*>" ATPase moving calcium into cytosol
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B. Na"/K* ATPase pumping 3 Na* out, 2 K* in
C. Proton pump pushing H* into the neuron
D. CI” channels alone

Biochemistry (Questions 4—6)

4. Which glycolytic enzyme consumes ATP to phosphorylate fructose-6-phosphate,
forming fructose-1,6-bisphosphate?
A. Hexokinase
B. Phosphofructokinase-1 (PFK-1)
C. Aldolase
D. Pyruvate kinase
5. In oxidative phosphorylation, protons flow down their gradient through ATP synthase
from:
A. Matrix to cytosol
B. Intermembrane space to matrix, driving ATP synthesis
C. Cytosol to intermembrane space
D. Matrix to nucleus
6. A high NADH/NAD" ratio typically indicates a:
A. Low-energy state in the cell
B. Reduced environment, high-energy cellular conditions
C. Need for immediate oxidation of NADH
D. Complete ATP depletion

General Chemistry / Organic Chemistry (Questions 7-9)

7. 1If a solution’s pH is 3, the [H'] is:
A. 1x10° M
B.3 M
C.1x10"M
D. 1x10" M
8. An SN2 reaction on a primary substrate is fastest when performed with:
A. A bulky nucleophile in a protic solvent
B. A strong nucleophile in a polar aprotic solvent
C. A tertiary alkyl halide
D. No nucleophile required
9. Which reagent can oxidize a secondary alcohol to a ketone (but not further to an acid)?
A. NaBH4
B. LiAlHa4
C. PCC (pyridinium chlorochromate)
D. Hot KMnO4
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Mixed Bio/Biochem (Questions 10—12)

10. An enzyme’s specificity is largely determined by:
A. The free energy difference between reactants and products
B. The structural complementarity of its active site to the substrate
C. The pH alone
D. The enzyme’s final product concentration
11. Which type of RNA carries amino acids to the ribosome during translation?
A.rRNA
B. tRNA
C. mRNA
D. snRNA
12. Gluconeogenesis often becomes active when:
A. The cell has high glucose availability
B. ATP is extremely low
C. Blood glucose is low, requiring new glucose synthesis
D. Glycogen stores are abundant

Additional Biology (Questions 13—15)

13. In the human respiratory system, gas exchange primarily occurs in the:

A. Trachea
B. Bronchi
C. Alveoli
D. Pharynx
14. A crucial function of the large intestine (colon) is:
A. Protein digestion with proteases
B. Water and electrolyte reabsorption, forming feces

C. Bile production
D. Neutralizing stomach acid with HCOs~
15. During meiosis, homologous chromosomes separate in:

A. Anaphase |
B. Prophase |
C. Anaphase 11
D. Metaphase 11
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Section 4: Psychological, Social, and Biological
Foundations of Behavior

Passage 1 (4 questions)

Context: A cognitive psychologist explores memory encoding and retrieval interference. She tests
participants on word lists and manipulates distractor tasks. Observations suggest that introducing
similar word lists soon after learning fosters retroactive interference, whereas previously learned
lists hamper new encoding via proactive interference.

Key Observations:

Participants who learn List A, then a similar List B, recall fewer items from List A
(retroactive interference).

Those with multiple prior lists hamper new list acquisition (proactive interference).
Spacing out learning sessions and introducing distinct contexts reduces both interference

types.

Passage 1 Questions

1.

Based on the passage, retroactive interference occurs when:

A. Earlier information disrupts learning new material

B. Later learning (List B) disrupts recall of previously learned material (List A)

C. The participant forgets all prior learning automatically D. The presence of a distractor
eliminates memory retrieval

Which scenario exemplifies proactive interference?

A. A previously learned phone number impeding recall of a newly learned one
B. A new password overwriting the old one’s memory

C. Studying math fosters better recall of historical dates

D. Recency effect overshadowing primacy

Why might spacing out learning sessions reduce interference?

A. The short-term memory is constantly erased

B. Each session’s distinct context or time gap helps differentiate memories, lowering
overlap

C. Spacing always eliminates the need for retrieval

D. The hippocampus ceases functioning in massed practice

If the psychologist introduces very different topics each session, how might that affect
recall?

A. It may reduce retroactive interference, as new material shares fewer cues with old
B. Similar topics enhance memory integration

C. Interference inevitably remains the same
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D. Proactive interference is guaranteed to increase

Passage 2 (4 questions)

Context: A behavioral therapist applies classical conditioning principles to treat phobias. She
uses gradual exposure (systematic desensitization) where a patient pairs relaxation techniques with
incremental contact to the feared stimulus.

Key Observations:

« Patients often have a neutral or mildly positive association with relaxation cues (conditioned
stimulus) that become linked to the formerly anxiety-provoking stimulus.
« Repeated sessions diminish the fear response (conditioned response), showing extinction.

+  Sudden intense exposure sometimes backfires if the patient is overwhelmed. Passage 2

Questions
1. In classical conditioning terms, pairing relaxation with the feared stimulus aims to:

A. Strengthen the phobic response

B. Reassociate the stimulus with calm instead of fear
C. Replace negative reinforcement with punishment
D. Induce spontaneous recovery

2. Systematic desensitization typically uses a hierarchy of feared situations. Why?

A. Immediate maximum intensity ensures quick success

B. Gradual exposure helps the patient manage anxiety and build tolerance
C. The therapist ensures the client remains fully anxious

D. Hierarchies have no role in exposure therapies

3. If “extinction” occurs, what does that mean regarding the conditioned fear response?

A. The original fear is permanently erased from memory

B. The fear response is reduced or no longer automatically triggered
C. Punishment took over the conditioning process

D. Relaxation cues vanish entirely

4. Which principle might explain why sudden intense exposure could fail or backfire?

A. Overexposure violates the concept of controlled gradual association, potentially
reinforcing fear instead

B. Stimulus generalization never occurs

C. Higher-order conditioning requires massive immediate stimuli

D. The phobic stimulus becomes a neutral event
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Passage 3 (4 questions)

Context: A sociologist studies labeling theory in deviance. She observes how certain students are
labeled “troublemakers” for minor infractions, leading them to adopt deviant self-images over time.
Administrative records show these students escalate misbehavior after repeated labeling, suggesting
a self-fulfilling prophecy.

Key Observations:

Students labeled “troublemaker” begin associating with peers who reinforce deviant
identity.

Others with identical infractions but no label do not continue or escalate deviance.
Removing the negative label (offering positive roles/responsibilities) reduces deviant
actions.

Passage 3 Questions

1.

Labeling theory posits that deviance can be:

A. Entirely biological and unaffected by social interactions

B. Amplified by societal labels that lead individuals to internalize a deviant identity
C. Eliminated once labeled, no further deviance

D. Best explained by genetics alone

A self-fulfilling prophecy occurs when:

A. People never act on societal expectations

B. A label or expectation leads an individual to behave in ways confirming that label
C. The troublemaker label always fosters positive behavior

D. Neutral peer influences overshadow all labeling

Offering positive roles or responsibilities to labeled students might:

A. Reinforce the deviant label

B. Provide alternative self-concepts, reducing deviance
C. Force them to escalate negative actions

D. Have no effect on self-identity

Which concept from the passage best explains the difference in outcomes for students not
labeled despite identical infractions?

A. Primary deviance is never recognized

B. Those unlabeled avoid the deviant identity, thus not fulfilling a negative self-image
C. Genetic predisposition determines deviance

D. They had stronger family backgrounds
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Passage 4 (5 questions)

Context: A cultural psychologist compares child-rearing practices in collectivist vs. individualist
societies. In collectivist settings, children learn to prioritize familial harmony and shared
responsibilities; in individualist cultures, autonomy and personal achievements are stressed.

Study:

« Observing family dinners: collectivist families encourage siblings to help each other
academically, while individualist families highlight personal milestones (extracurricular
awards).

«  Children from collectivist homes describe themselves in terms of group roles (“I am a team
member”’), whereas children in individualist contexts emphasize unique traits (“I set my
own goals”).

Passage 4 Questions
1. Which best summarizes the passage’s main comparison?

A. Group vs. personal emphasis in child-rearing between collectivist and individualist
societies

B. Irrelevant differences in sibling relationships

C. The same parenting style across all cultures

D. Collectivist societies never mention group cooperation

2. Encouraging siblings to help academically might reflect which collectivist value?

A. Rivalry and competition

B. Emphasizing communal responsibilities and mutual support
C. Strict personal milestones for each child

D. Rejecting any family ties

3. Children from individualist families focusing on personal achievements suggests:

A. They consider themselves primarily as part of an inseparable group
B. Self-concepts revolve around autonomy and distinct personal goals
C. They have no desire for personal success

D. They rely only on communal approval

4. Why might a collectivist child’s self-description stress roles within the family or group?

A. They have no sense of individuality

B. Collectivist norms foster an identity aligned with group harmony, reinforcing social ties
C. They never develop stable self-concepts

D. Only formal schooling shapes identity

5. Ifachild from an individualist background visits a collectivist family dinner, the passage

implies:
A. The child quickly abandons personal milestones
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B. The child might perceive the extensive sibling cooperation as unusual, reflecting a
different cultural emphasis

C. No difference from their usual norms

D. The entire family is forced to adopt individualist traits

Passage 5 (4 questions)

Context: Researchers studying prejudice reduction investigate the contact hypothesis: under
certain conditions, intergroup contact can reduce prejudice. They examine integrated summer
camps where children from historically antagonistic groups cooperate in shared goals.

Observations:

Mere coexistence was not enough; structured cooperation (superordinate goals) fosters
empathy and reduces stereotypes.

Teachers note that when activities set teams mixing members from both groups, hostility
drops over the session.

Without cooperative tasks, children revert to in-group biases.

Passage 5 Questions

1.

The “contact hypothesis” suggests that:

A. Simple proximity alone always eliminates prejudice

B. Under appropriate conditions (e.g., equal status, cooperative goals), intergroup contact
can reduce hostility

C. Intergroup interactions amplify stereotypes

D. Prejudice is entirely genetic

Why might superordinate goals help unify previously antagonistic groups?

A. They intensify competition

B. Each side works together to achieve a shared outcome, fostering mutual respect
C. They create new lines of conflict

D. They highlight differences without bridging them

If campers merely coexist without cooperative tasks, what typically happens according to
the passage?

A. Prejudice disappears spontaneously

B. They form new superordinate identities

C. They revert to in-group biases, no meaningful attitude change
D. They unify in all contexts

In a final camp test, each team is deliberately mixed from both groups to solve a puzzle. The

passage implies:
A. This structured cooperation likely reduces stereotypes as members rely on each other
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B. Puzzle tasks never build empathy
C. The puzzle ensures complete assimilation
D. Competitive tension reactivates prejudice

Passage 6 (4 questions)

Context: A social media ethnographer explores online socialization in virtual communities. She
finds that new users often replicate real-life norms but also adopt platform-specific behaviors—Ilike

upvoting or hashtagging—shaping a distinct digital culture.

Findings:

« Beginners mimic more experienced users, learning platform etiquette (e.g., “lurking” before

posting).
« Norms evolve quickly, sometimes diverging from offline cultural values.
«  Violations prompt community sanctions—public calling-out or downvotes.

Passage 6 Questions

1. Which best illustrates digital socialization in these virtual communities?

A. Users randomly guess how to behave without copying anyone

B. Newcomers observe experienced members, learning do’s and don’ts, eventually
conforming to group norms

C. No norms exist in social media contexts

D. The platform imposes no sanctions

2. “Lurking” before posting is:

A. Observing community interactions to learn norms prior to active participation
B. Immediately posting aggressive content

C. Spamming multiple threads

D. Replacing all offline behaviors with none

3. If anew user repeatedly breaks platform rules and is “publicly called out,” this might
reflect:

A. A formal legal system punishing deviance

B. Online community sanctions that enforce group standards
C. Offline criminal charges

D. Zero community concern for violations

4. How do these norms potentially diverge from oftline cultural values?
A. The same exact social rules always apply

B. Online anonymity and platform-specific etiquette can override typical real-life
conventions
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C. Everyone behaves identically online and offline
D. Real-life norms are never replaced

Passage 7 (5 questions)

Context: A neuroscientist explores epigenetic changes in rodents under chronic stress. She
measures DNA methylation patterns in the hippocampus, correlating them with altered cortisol
receptor expression and anxiety behaviors.

Experimental Setup:

Chronic stress group: elevated hippocampal methylation of gene X, reduced receptor
expression.

Control group: normal methylation, higher receptor levels, lower anxiety.
Pharmacologically reversing gene X methylation partially restores normal receptor
expression.

Passage 7 Questions

1.

Which is the broad conclusion about epigenetics from this scenario?

A. Gene sequences mutate drastically under stress

B. DNA methylation can modulate gene expression without altering the DNA sequence
C. Epigenetic marks are unaffected by environment

D. Methylation only increases gene transcription

If gene X encodes a cortisol receptor, reduced expression might:

A. Lower cortisol sensitivity, possibly leading to dysregulated stress response
B. Heighten stress resilience

C. Block epigenetic marks entirely

D. Have no effect on anxiety

Why might reversing the methylation pattern restore receptor expression?

A. Demethylation can re-open chromatin for transcription
B. Methylation has no link to gene expression

C. The nucleus dissolves after demethylation

D. Receptor genes require stable methylation to function

If the control group shows higher receptor levels, presumably:

A. They were also under chronic stress

B. Normal or low methylation at gene X enabling robust transcription
C. Methylation wholly replaced the receptor gene

D. Chronic stress is identical in both groups

Which broader psychological concept does altered anxiety from epigenetic changes
illustrate?
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A. Strict genetic determinism ignoring environment

B. Interaction of biology (methylation) with stress experiences influencing behavior
C. Learning theories absent any gene involvement

D. No link between stress and neurobiology

Passage 8 (4 questions)

Context: A developmental psychologist examines infant attachment styles, referencing
Ainsworth’s “strange situation.” Securely attached infants explore but seek comfort upon caregiver
return; anxious-avoidant infants show little distress or contact seeking; anxious-resistant show
intense distress and ambivalent response.

Key Observations: « Secure infants have caregivers consistently meeting needs,

fostering trust.

Avoidant infants often have caregivers who discourage closeness; they appear independent
but show internal stress.

Resistant infants experience inconsistent caregiving, leading to clingy yet ambivalent
interactions.

Passage 8 Questions

l.

In a “strange situation,” a securely attached infant typically:

A. Ignores caregiver upon reunion

B. Freely explores, showing moderate distress in caregiver absence, joy on return
C. Shows no distress or preference for caregiver

D. Overly resists contact even if distressed

Anxious-avoidant infants might:

A. Display intense clinginess

B. Show minimal outward emotion, though heart rate might indicate stress
C. Calmly greet returning caregiver

D. Seek comfort vigorously

“Inconsistent caregiving” often leads to:

A. Secure attachment, high trust

B. Anxious-resistant style, showing ambivalence (clinging then resisting)
C. Avoidant style with no inward stress

D. No effect on infant attachment

If a caregiver is consistently responsive, the infant’s reaction upon caregiver return is likely:
9

A. Distress and hostility
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B. Secure attachment behaviors—happy reunion, easily soothed
C. Indifference or ignoring
D. Seeking comfort from strangers only

Passage 9 (5 questions)

Context: A management psychologist studies groupthink in corporate boards making strategic
decisions. She identifies signs of group pressure for consensus, suppression of dissent, and illusions
of unanimity.

Study:

« Observers note board members privately voicing concerns but publicly conforming. -
A “mindguard” emerges, dismissing external warnings.

« Groups that encourage open debate see fewer faulty decisions.

Passage 9 Questions
1. Groupthink is described as:

A. Process by which multiple people disagree strongly

B. Tendency for cohesive groups to make poor decisions due to consensus pressure and lack
of critical evaluation

C. Inevitable in all committees

D. Encouraging maximal dissent from the start

2. “Mindguards” in groupthink function to:

A. Bring external criticisms to the group’s attention

B. Shield the group from contradictory information, maintaining consensus illusions
C. Overrule the majority

D. Act as whistleblowers

3. How might illusions of unanimity form?

A. Everyone openly debates each point

B. Dissenters fear social or professional reprisal, staying silent, creating false agreement
C. No one tries to appear united

D. Minority views overshadow majorities

4. The passage suggests open debate can reduce faulty decisions by:

A. Locking in a single viewpoint

B. Silencing critical thinkers

C. Allowing diverse perspectives to surface, challenging questionable ideas
D. Enforcing rapid majority votes

5. If external warnings are dismissed, the group:
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A. Gains more accurate information

B. Potentially misses crucial data, risking flawed outcomes
C. Strengthens minority viewpoints

D. Immediately overhauls its structure

Passage 10 (5 questions)

Context: A neuroscience team investigates a neuropathological condition, Basal Sync Disorder
(BSD), involving basal ganglia dysfunction. Patients show impaired motor coordination, tremors,
and altered reward-seeking behavior.

Key Observations:

« fMRI shows reduced dopaminergic signaling in the striatum.

«  Motor control deficits mimic Parkinson-like tremors plus impulsivity.

« Therapies increasing dopamine can relieve motor symptoms but exacerbate impulsive
behaviors.

Passage 10 Questions
1. The basal ganglia are typically involved in:

A. Visual processing only

B. Motor control, habit formation, and reward-based learning
C. Language syntax integration

D. Vestibular equilibrium

2. If dopaminergic signaling is reduced in the striatum, which symptom might appear?

A. Enhanced fine motor coordination

B. Motor deficits (tremors, slowed movement) akin to Parkinson’s
C. Improved impulse control automatically

D. Seizures in the occipital lobe

3. A therapy that boosts dopamine can:

A. Correct motor deficits but potentially elevate impulsivity since dopamine also underlies
reward circuits

B. Eliminate both motor and impulsive symptoms instantly

C. Halt motor improvements altogether

D. Shift the condition to hippocampal atrophy

4. BSD’s combination of tremors and impulsivity suggests basal ganglia’s role extends
beyond:

A. Motor function only, also affecting reward/behavior regulation
B. Just hippocampal memory encoding
C. Brainstem reflex arcs
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D. Peripheral nerve conduction
If fMRI shows striatal hypoactivity, which broader conclusion might the passage support?

A. No correlation between dopamine and striatum

B. Dopamine deficiency in basal ganglia can yield motor plus behavioral changes
C. The condition is purely cortical

D. Pharmacological intervention is never beneficial

Discrete Questions (15 total)

Biology/Psych (Questions 1-3)

1.

Which lobe of the brain is chiefly associated with auditory processing and some
language functions?

A. Frontal lobe

B. Parietal lobe

C. Temporal lobe

D. Occipital lobe

. A “critical period” in development refers to:

A. A time during which certain experiences must occur for normal development

B. Any moment language can be acquired effortlessly at any age

C. The immediate adolescence stage for motor reflexes

D. A span where no environmental input influences skill acquisition

If a toddler consistently fails to develop object permanence, which stage (Piaget) might
be disrupted? A. Sensorimotor

B. Preoperational

C. Concrete operational D. Formal operational

Sociology (Questions 4—6)

4. Which term describes an increase in group members’ extreme positions after group

discussion? A. Groupthink

B. Group polarization

C. Social loafing

D. Anomie

Strain theory suggests deviance occurs when:

A. Society’s goals and institutionalized means align perfectly

B. Individuals cannot achieve socially approved goals via legitimate means
C. No societal norms exist at all

D. People always conform to group norms

When a single minority viewpoint in a group changes the majority’s stance, it
exemplifies:
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A. Minority influence, where a small faction can shift overall opinion if
consistent/persuasive

B. Bystander effect

C. Collective unconscious

D. Reference group theory

Biology/Neuro (Questions 7-9)

7. The “all-or-none” property of an action potential means: A. The neuron fires at variable
amplitudes based on stimulus strength
B. The AP amplitude is constant once the threshold is reached
C. No threshold is required for firing
D. The amplitude gradually builds with weak stimuli
8. Where are sympathetic preganglionic neurons typically located?
A. Brainstem cranial nuclei exclusively
B. Thoracic and lumbar spinal cord regions
C. Sacral spinal nerves only
D. Peripheral sensory ganglia
9. In muscle physiology, the sarcomere shortens when:
A. Myosin heads slide along actin filaments, pulling Z-lines closer
B. Actin filaments disintegrate
C. Calcium is absent
D. ATP is fully depleted

Psychology (Questions 10—12)

10. Which scenario displays the fundamental attribution error?
A. Blaming external factors for personal failures
B. Overemphasizing others’ internal traits while underestimating situational factors in their
behavior
C. Minimizing personality influences entirely
D. Explaining one’s own success as purely due to external luck
11. When a desired behavior is reinforced every time it occurs, that schedule is:
A. Variable ratio
B. Continuous reinforcement
C. Fixed interval
D. Partial reinforcement
12. Object permanence first emerges in which Piagetian stage?
A. Sensorimotor
B. Preoperational
C. Concrete operational
D. Formal operational

(Note: This partially overlaps with an earlier discrete but is slightly rephrased to keep questions
distinct. If overlap is undesirable, the user can ignore one.)
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Mixed (Biology, Socio, Psych) (Questions 13—15)

13.

14.

15.

Which term describes a culture adopting the traits of another while retaining aspects
of its own? A. Assimilation

B. Acculturation

C. Cultural relativism

D. Ethnocentrism

An absolute refractory period in neuron firing means:

A. No additional action potential can be initiated, no matter the stimulus

B. Weak stimuli can produce partial potentials

C. The neuron is infinitely excitable

D. The action potential amplitude doubles

In a classical conditioning experiment, the initially neutral stimulus that eventually
elicits a response is called the:

A. Unconditioned stimulus

B. Conditioned stimulus

C. Conditioned response

D. Unconditioned response

End of Psychological, Social, and Biological Foundations Section (59 total: 44 passage Q + 15
discrete Q). No solutions are provided here. Good luck with your preparation!
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MCAT FULL LENGTH ANSWERS
BONUS 1

Section 1: Chemical and Physical Foundations

of Biological Systems
Passage 1 (Questions 1-4)

Context: OxRed enzyme shifts between oxidation/reduction depending on NAD*/NADH ratios; a
critical lysine is needed for NAD" binding.

1. Answer: B o The ratio of NAD" to NADH dictates whether OxRed favors oxidation
(high NAD") or reduction (high NADH).

2. Answer: A o Replacing the key lysine with alanine disrupts cofactor binding, impairing
the enzyme’s function.

3. Answer: B o OxRed catalyzes a redox interconversion of an a-hydroxy acid < a-keto
acid.

4. Answer: B o If NAD" is depleted, there’s insufficient electron acceptor for oxidation,
so oxidation rates decrease.

Passage 2 (Questions 1-4)

Context: Drift velocity (v_d) of helium ions in a plasma depends on electric field (E), temperature
(T), and 1on mass (m).

1. Answer: A o Higher T initially increases ion speed, but more frequent
collisions at very high T can limit net drift.

2. Answer: B o Under constant T, doubling E roughly doubles v_d (v_d « E).

Answer: C o At elevated T, increased collisions hinder net directional velocity.

4. Answer: A o Replacing helium with heavier neon ions (same E, T) yields a
lower drift velocity (v_d o 1/m).

(98]

Passage 3 (Questions 1-4)

Context: Inh-Top (topoisomerase II inhibitor) causes dsSDNA breaks, especially in rapidly dividing
lymphoma cells.

1. Answer: A o Topoisomerase II relieves supercoiling and unwinding during DNA
replication.

2. Answer: B o Inhibiting topoisomerase II prevents it from re-ligating DNA strand breaks,
causing accumulation of ds breaks.
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3. Answer: B o Normal fibroblasts replicate slowly; less reliance on topoisomerase II leads
to fewer lethal breaks from Inh-Top.

4. Answer: C o Topoisomerase II is most crucial around G2/M, so cells accumulate there
when the enzyme is blocked.

Passage 4 (Questions 1-4)

Context: Astronomical Balmer series lines (hydrogen electron drops to n=2) and Doppler shifts.

1. Answer: C o Balmer lines form when electrons drop from higher levels (n>3) to n=2,
emitting visible wavelengths.

2. Answer: B o A shift to longer wavelength (red shift) indicates the star is moving away
from Earth.

3. Answer: B o Hp results from an electron transition n=4 — n=2.

4. Answer: B o Helium lines in the UV reflect higher-energy transitions (shorter
wavelengths) than visible Balmer lines.

Passage 5 (Questions 1-4)

Context: Vitamin K—dependent y-carboxylation of clotting factors. Warfarin antagonizes vitamin K
recycling.

1. Answer: B o Vitamin K deficiency impairs y-carboxylation of glutamate, reducing
calcium binding for proper coagulation.

2. Answer: B o Warfarin inhibits vitamin K epoxide reductase, blocking vitamin K
recycling and worsening the deficiency.

3. Answer: B o Undercarboxylated factors can’t bind calcium on platelet surfaces,
compromising clot formation.

4. Answer: A

o Factors II, VII, IX, and X affect both intrinsic and extrinsic pathways, so deficiency
hits the overall coagulation cascade.

Passage 6 (Questions 1-4)

Context: Lac operon with no Lacl repressor. Glucose still lowers expression via catabolite
repression (cAMP-CRP).

1. Answer: A o High glucose = low cAMP = reduced CRP activation = decreased lac
expression, even without Lacl.

2. Answer: A o Low cAMP means CRP stays inactive, binding less effectively to the
promoter.

3. Answer: B o Removing Lacl repressor demonstrates that another mechanism
(catabolite repression) still modulates expression.
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4.

Answer: C o With high glucose, catabolite repression partially suppresses lac
expression, even if lactose is present.

Passage 7 (Questions 1-5)

Context: Thermal expansion with coefficient a. A 1 m rod, AT=200 °C, expands 1.2 mm.

1.

Answer: A o If ais constant, linear expansion is directly proportional to AT. Doubling
AT doubles AL.

Answer: B o (1.2/1000)/(200 x 1.0) = 6.0 x 10-6°C-1

Answer: A o Cooling below 20 °C with the same o means the rod shortens
proportionally (reverse expansion).

Answer: B o Real materials often show different expansion rates at different T ranges,
not a perfect linear slope.

Answer: A o Compressive/tensile forces can counter or alter net dimensional changes,
shifting from the ideal AL\Delta L.

Passage 8 (Questions 1-5)

Context: Quorum sensing in bacteria via autoinducer (Al) for virulence gene toxA.

l.

Answer: B o Quorum sensing depends on population density and autoinducer
buildup.

Answer: B o Without Al neither wild-type nor knockout can induce toxA,
even if high-density.

. Answer: B o Synthetic Al replaces the missing signal, activating toxA in the

knockout.

Answer: B o Coordinate toxin release at high density can overwhelm host
defenses.

Answer: B o Blocking Al synthase — no Al accumulates — severely reduced
toxA expression.

Passage 9 (Questions 1-4)

Context: A new drug, XBeta, with first-order elimination (half-life = 3 hours).

l.
2.

Answer: A o After 6 hours (two half-lives), ~1/4 of the original dose remains.
Answer: B o Frequent dosing intervals do not let the drug fully clear, leading to
higher steadystate levels.

. Answer: A o Increasing hepatic metabolism shortens the drug’s half-life, clearing it

faster.
Answer: B o Knowing half-life helps define dosing intervals that maintain
therapeutic levels without toxicity.

144



Passage 10 (Questions 1-5)

Context: Cardiac cycle phases: isovolumetric contraction, ejection, isovolumetric relaxation,
filling.

1. Answer: B o Inisovolumetric contraction, both valves are closed, volume is constant,
and ventricle pressure rises sharply.

2. Answer: C o The ejection phase starts when the semilunar valve opens due to high
ventricle pressure.

3. Answer: A o A faulty semilunar valve can cause backflow (regurgitation) into the
ventricle during diastole.

4. Answer: A o The ventricle refills when atrial pressure > ventricular pressure, opening
the AV valve.

5. Answer: A o Increasing afterload (arterial pressure) reduces stroke volume, as the
ventricle must work harder to eject blood.

Discrete Questions (1-15)

Below are short solutions for each standalone question set.

General Chemistry (Questions 1-3)

1. Answer: A o pH=2 = [H+]=1x10-2[\text{H}"+]=1 \times
107M{-2} M.
2. Answer: C o CaCl: dissociates — 1 Ca2* + 2 CI~ = 3 total ions.

3. Answer: C o A buffer is most effective near the acid’s pKa
(x1), so around pH ~ 3.76-5.76 for pKa=4.76.

Organic Chemistry (Questions 4—6)

4. Answer: B o NaBH.4 reduces a ketone to a secondary alcohol; LiAlH4 can as well, but
NaBHa is classic for ketones/aldehydes.

5. Answer: B o A secondary alkyl halide with a strong nucleophile in protic solvent can
favor SN2, though borderline. Typically, “strong nucleophile” leans SN2 on MCAT.

6. Answer: A o Carboxylic acid + amine — amide formation is a nucleophilic acyl
substitution.

Physics (Questions 7-9)

7. Answer: B o Dropping an object with no air resistance: total mechanical energy
(PE + KE) remains constant.
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8. Answer: B o Series resistors: R total=15 Q, V=30 V = [=30/15=2 A.
9. Answer: C o In an isochoric process (constant V), raising T increases P, but no
work is done (W=0).

Biochemistry (Questions 10—12)

10. Answer: B o NADH is a key electron carrier in mitochondrial oxidative phosphorylation
(ETC).
11. Answer: B o PFK-1 is inhibited by high ATP, signifying sufficient energy.
12. Answer: A
o Ahigh NADH/NAD? ratio indicates a reduced environment and high-energy state.

Biology (Questions 13—15)

13. Answer: B o The Golgi apparatus modifies, sorts, and packages proteins for
secretion.

14. Answer: C o Transcription from DNA — RNA occurs in the nucleus of
eukaryotic cells.

15. Answer: B o RBCs in a hypertonic solution lose water and shrink (crenate).

Final Answer Key (Short Reference)

Below is a concise list of all correct answers:

Passage 1: 1B, 2A, 3B, 4B
Passage 2: 1A, 2B, 3C, 4A
Passage 3: 1A, 2B, 3B, 4C
Passage 4: 1C, 2B, 3B, 4B
Passage S: 1B, 2B, 3B, 4A
Passage 6: 1A, 2A, 3B, 4C
Passage 7: 1A, 2B, 3A, 4B, 5A

- Passage 8: 1B, 2B, 3B, 4B, 5B

- Passage 9: 1A, 2B, 3A, 4B

« Passage 10: 1B, 2C, 3A, 4A, 5A

Discrete (1-15):
1(A), 2(C), 3(C), 4(B), 5(B), 6(A), 7(B), 8(B), 9(C), 10(B), 11(B), 12(A), 13(B), 14(C), 15(B).
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Section 2: Critical Analysis and Reasoning
Skills (CARS)

Passage 1 (Questions 1-6)

Context: Philosophical views of justice, focusing on Plato’s inward virtue vs. Rawls’s fairness
approach and associated criticisms.

1. Answer: B o The passage primarily discusses philosophical perspectives on justice—
especially Rawls’s fairness model—and how critics respond.

2. Answer: B o Rawls’s principle: Inequalities must serve the disadvantaged to be just.

3. Answer: A
o Critics note that formal equality can ignore historical or cultural barriers.

4. Answer: C o Emphasizing the least advantaged could stifle economic growth, according
to critics.

5. Answer: B
o Directly aiding the least advantaged aligns well with Rawls’s difference principle.

6. Answer: A o The “veil of ignorance” is a hypothetical scenario to adopt fair principles
without personal bias.

Passage 2 (Questions 1-6)

Context: Romantic poets’ use of nature as emotional reflection vs. critics’ view of idealized
landscapes without ecological realism.

1. Answer: B o The passage examines how Romantic poets deploy nature to reflect
emotional states.

2. Answer: C o They idealized or romanticized nature, ignoring real social or
environmental concerns.

3. Answer: B o “Nature served an aesthetic function” means it was a backdrop for poets’
emotional expression.

4. Answer: A o Modern ecologists complaining about deforestation matches the idea that
nature was revered but not addressed practically.

5. Answer: A o The second paragraph emphasizes that nature functioned as a vehicle for
personal/emotional reflection.

6. Answer: C o Romantic poetry often neglected pragmatic or ecological aspects of the
natural world.

Passage 3 (Questions 1-6)

Context: Medieval scholasticism, bridging Aristotelian logic and Christian theology (Aquinas),
modern critiques (too rigid) vs. defenders (structured inquiry).
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1. Answer: B o The passage focuses on scholasticism’s nature and impact, not personal
biographies or ignoring it in universities.

2. Answer: B o Scholastics integrated Aristotelian logic with theological debate.

3. Answer: B o Modern critics say scholasticism can be arcane or overly detailed at the
expense of clarity.

4. Answer: B o Defenders credit its structured approach with fostering critical inquiry
and shaping intellectual progress.

5. Answer: A o Scholastic rigor is often deemed “rigid” for its emphasis on formal
disputations, logic-based structure.

6. Answer: B o Scholars debate whether it hindered creativity or advanced rigorous
reasoning.

Passage 4 (Questions 1-6)

Context: “Genius grants” vs. market-driven arts. Advocates say removing financial stress enables
innovation; critics say it distorts audience demand.

1. Answer: B o The passage focuses on whether these grants help or hinder cultural
development.

2. Answer: B o Grants allow risky or experimental projects not shaped by market tastes.

3. Answer: C o Critics fear it props up certain creators arbitrarily, ignoring real audience
demand.

4. Answer: A o Renaissance patronage parallels modern grants removing financial
barriers.

5. Answer: B o Freed from immediate monetary pressures, artists can produce culturally
significant work.

6. Answer: C o Critics want market forces to decide which ideas get funded, not top-
down grants.

Passage 5 (Questions 1-6)

Context: The historical emergence of “childhood” as a distinct stage, from agrarian labor to modern
schooling and academic pressures.

1. Answer: B
o Main theme: how the notion of childhood developed and shifted historically.

2. Answer: B o Compulsory schooling and child labor laws redefined childhood as a
protected phase.

3. Answer: B o Societies demand more academic rigor for an advanced economy,
ironically heightening stress on children.

4. Answer: A o Paradox: The same society that cherishes carefree childhood also
imposes strict academic/structured demands.

5. Answer: B o Critics highlight that strict schooling can stifle the freedom once
associated with childhood.
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6. Answer: A o In agrarian contexts without a formal childhood concept, kids often
assumed adult responsibilities.

Passage 6 (Questions 1-6)

Context: Gothic cathedrals—spiritual monuments or engineering feats. Innovations (pointed
arches, flying buttresses) but critics note potential community burdens.

1. Answer: A o They are spiritual achievements and radical engineering designs.

2. Answer: C o Arches/vaults distributed weight better, enabling taller interiors and
large windows.

3. Answer: B o The cost/burden on local resources for grand cathedrals is a key
criticism.

4. Answer: A o Flying buttresses transfer thrust from walls, allowing big stained glass
windows.

5. Answer: B o Cathedrals merged aesthetics, religious devotion, and structural
innovation.

6. Answer: B o Heavy taxation to fund the cathedral can overshadow local needs, per
the passage.

Passage 7 (Questions 1-6)

Context: Open-access journals. Proponents want free research availability; critics worry about
author fees, predatory journals.

1. Answer: B o They want research widely available, fostering collaboration and
sharing.

2. Answer: A o Critics fear costly publication fees hurt underfunded researchers.

Answer: B o Predatory journals collect fees with minimal/no peer review.

4. Answer: A

o They argue that publicly funded research should be accessible to taxpayers.

5. Answer: B o Tension is about providing broad accessibility while retaining rigorous
standards and fair cost distribution.

6. Answer: C o Hybrid models combine some open-access articles with subscription-
based sections.

(O8]

Passage 8 (Questions 1-6)

Context: Free trade—proponents cite comparative advantage, critics note job losses in smaller
economies, environmental concerns.

1. Answer: A o The passage highlights arguments for and against free trade.
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2. Answer: C o A major benefit: specialization for efficiency, boosting overall
wealth.

3. Answer: B o Skeptics worry local industries cannot compete, leading to job
losses.

4. Answer: C o Proposed responses include job retraining, pollution controls to
mitigate negative effects.

5. Answer: A o Economic theory suggests global wealth might rise, though
distribution is contested.

6. Answer: C o Training programs help displaced workers adapt to more
competitive sectors.

Passage 9 (Questions 1-5)

Context: Crowdfunding as a democratizing finance method, but reliant on marketing and with
potential for unfulfilled promises.

1. Answer: B o Crowdfunding democratizes finance but risks reliance on strong
promotional tactics and potential failures.

2. Answer: B o Crowdfunding connects niche ideas with supportive backers outside
mainstream channels.

3. Answer: B o Projects with strong marketing overshadow equally worthy ones lacking
promotional resources.

4. Answer: B o Imposing strict delivery requirements can increase accountability,
addressing unfulfilled promises.

5. Answer: C o Despite pitfalls, it continues expanding because the allure of diverse
grassroots projects appeals to many.

Final Answer Key (Short Reference)

Here is a concise list of every correct answer:

Passage 1: 1B, 2B, 3A, 4C, 5B, 6A
Passage 2: 1B, 2C, 3B, 4A, 5A, 6C
Passage 3: 1B, 2B, 3B, 4B, 5A, 6B
Passage 4: 1B, 2B, 3C, 4A, 5B, 6C
Passage S: 1B, 2B, 3B, 4A, 5B, 6A
Passage 6: 1A, 2C, 3B, 4A, 5B, 6B
Passage 7: 1B, 2A, 3B, 4A, 5B, 6C
Passage 8: 1A, 2C, 3B, 4C, 5A, 6C
Passage 9: 1B, 2B, 3B, 4B, 5C
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Section 3: Biological and Biochemical

Foundations of Living Systems
Passage 1 (Questions 1-4)

Context: E-Fac protein regulates RBC enucleation; knockout mice retain nuclei in RBC precursors,
reducing oxygen-carrying capacity.

1.
2.

Answer: B o E-Fac likely triggers nuclear envelope remodeling for enucleation.
Answer: C o Without enucleation, RBC morphology is abnormal, impairing capillary
passage.

. Answer: A o A retained nucleus crowds out space for hemoglobin and disrupts normal

biconcave shape, lowering oxygen capacity.
Answer: A o Accumulation of nuclear lamins suggests disruption of nuclear envelope
breakdown prior to enucleation.

Passage 2 (Questions 1-4)

Context: Aldosterone’s effect on distal nephron Na* reabsorption, K* excretion, and resulting

hypertension.
1. Answer: C o Angiotensin II is the primary regulator of aldosterone release.
2. Answer: C o Aldosterone increases Na* reabsorption — water retention —
elevated BP.
3. Answer: D o A distal tubule Na* channel blocker reduces aldosterone’s effect,
preventing Na* reabsorption and limiting hypertension.
4. Answer: B o Excess aldosterone commonly causes hypokalemia (low plasma

K™) due to increased K* excretion.

Passage 3 (Questions 1-4)

Context: MigratoKine—MigrR system for T cell chemotaxis into inflamed tissues.

1.

Answer: B o T cells migrate via chemokine gradients (MigratoKine) recognized by
MigrR.

Answer: B o Overexpression of MigratoKine draws excessive T cells, potentially
worsening inflammation.

. Answer: A

o Without MigrR, T cells cannot sense the gradient, thus reduced infiltration.
Answer: B o Stopping migration after neutralizing MigratoKine shows T cells rely
on a concentration gradient for directed movement.
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Passage 4 (Questions 1-4)

Context: Allosteric enzyme KeyCarb regulated by F2,6-BP (activator) and Inhib-C (inhibitor).

1. Answer: B o F2,6-BP lowers Km, indicating positive allosteric
modulation (increased affinity).

2. Answer: B o An increased Km reflects lower substrate affinity.

Answer: B o Allosteric enzymes often exhibit sigmoidal kinetics.

4. Answer: B o Binding an activator to one subunit can induce positive
cooperativity across subunits.

(O8]

Passage 5 (Questions 1-5)

Context: Retrovirus with IntegrateX for genome integration, latent until triggered by host
transcription factor TF-Alpha.

1. Answer: B o Retroviruses integrate a DNA intermediate via integrase into the
host genome.

2. Answer: B o Integration allows a latent infection form (provirus).

3. Answer: C o Virus remains latent until host transcription factors (TF-Alpha)
activate the integrated genes.

4. Answer: A o Blocking integrase prevents stable proviral DNA from forming in
host chromosomes.

5. Answer: A o Once integrated, viral DNA 1is transcribed with the host genome,
especially upon specific triggers.

Passage 6 (Questions 1-4)

Context: Voltage-gated Na* channels in axons, inactivation gate ensures unidirectional AP
conduction. Mutations prolong depolarization — repeated firing.

1. Answer: B
o Voltage-gated Na* channels open rapidly at threshold, causing the upstroke of the
action potential.
2. Answer: A o Inactivation prevents backward re-opening, ensuring one-way
propagation.
3. Answer: B o Prolonged Na* channel opening = repeated action potentials from a
single stimulus.
4. Answer: B o A channel inactivation gate blocker helps normalize firing by
facilitating inactivation.
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Passage 7 (Questions 1-5)

Context: Muscle contraction with troponin, tropomyosin, Ca**, and myosin cross-bridges.

1.

Answer: C o Troponin binds Ca?*, shifting tropomyosin off actin’s myosin-binding
sites.

Answer: B o At low Ca?", tropomyosin blocks actin sites, preventing cross-bridge
formation.

. Answer: B o Ca?' binding triggers tropomyosin movement, exposing myosin-

binding sites on actin.

Answer: A o Initial ATP usage in muscle is from stored ATP, quickly replenished by
phosphocreatine.

Answer: C o If troponin can’t bind Ca?*, the muscle can’t move tropomyosin —
cross-bridge cycling fails — potential paralysis.

Passage 8 (Questions 1-5)

Context: Cystic fibrosis recessive disease. A new CFTR variant with partial function — incomplete
dominance in heterozygotes.

1.

Answer: B
o Classic CF: homozygous recessive — disease; heterozygotes typically carriers with
no full disease.

. Answer: A o Ifpartial function allele yields mild phenotype in heterozygotes, that

suggests incomplete dominance.

. Answer: C o Two partial alleles might be more severe than heterozygotes but milder

than classic CF.
Answer: B o CFTR dysfunction — decreased CI~ secretion, leading to thick mucus in
lungs.

. Answer: B o Boosting partial CFTR function in heterozygotes — improved chloride

transport, better respiratory function.

Passage 9 (Questions 1-4)

Context: Menstrual cycle hormones; estrogen peak triggers LH surge; progesterone stabilizes
endometrium in luteal phase.

l.
2.

Answer: B o A high estrogen surge from a mature follicle induces the LH surge.
Answer: C o Progesterone maintains endometrial thickness, prepping for potential
implantation.

. Answer: A o After ovulation, the corpus luteum’s hormones (progesterone, some

estrogen) provide negative feedback on FSH.
Answer: B o Abrupt drop in progesterone if no implantation — menstruation
(endometrial shedding).
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Passage 10 (Questions 1-5)

Context: Glucose homeostasis—high-carb meals — insulin spike; fasting — glucagon triggers
glycogenolysis, gluconeogenesis.

1.
2.

Answer: B o Pancreatic B-cells secrete insulin.
Answer: B o Glucagon from the pancreas stimulates glycogenolysis
and gluconeogenesis in the liver.

. Answer: B o Insulin lowers glucose by increasing uptake and glycogen

storage.

Answer: C o A high-carb meal — elevated insulin, suppressed
glucagon.

Answer: A o In prolonged fasting, beta-oxidation of fatty acids (for
energy) and gluconeogenesis supply glucose.

Discrete Questions (1-15)

Below are short solutions for the 15 standalone questions.

Biology (Questions 1-3)

Answer: B o Fertilization usually occurs in the fallopian tube (oviduct).
Answer: A o Sarcoplasmic reticulum stores and releases calcium for muscle
contraction.

Answer: B o Prokaryotes often cluster related genes in operons, whereas
eukaryotes separate them (and have introns).

Biochemistry (Questions 4—6)

4.

Answer: C o Coenzyme A directly transfers acyl groups in fatty acid

metabolism.

Answer: C o Fructose-2,6-bisphosphate is a potent PFK-1 activator.
Answer: B o ATP synthase uses the proton gradient to synthesize ATP
during oxidative phosphorylation.

General Chemistry / Organic Chemistry (Questions 7-9)

7.

Answer: B o pKa=10 vs. pH=7 — the solution is 3 pH units below pKa, meaning
mostly protonated species.

Answer: B o Carboxylic acid + alcohol under acidic conditions = Fischer
esterification.
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9. Answer: A o Equimolar strong acid and base neutralize each other — final pH
~7 (assuming ideal conditions).

Biology / Biochemistry (Questions 10—-12)

10. Answer: A o O: is the final electron acceptor in aerobic respiration.
11. Answer: A
o Parietal cell autoimmunity — lack of intrinsic factor — vitamin B12 malabsorption.
12. Answer: B o The spleen filters aged RBCs and supports immune functions (e.g.,
mounting responses to pathogens).

Biology (Questions 13—15)

13. Answer: C o The mitral (bicuspid) valve prevents backflow from left ventricle to left
atrium.
14. Answer: C o Eukaryotic translation occurs in cytoplasm or on rough ER ribosomes.
15. Answer: B
o Inahypertonic solution, RBCs lose water and shrink (crenate).

Final Overview (Short Reference)

Below is a concise list of all correct answers:

Passage 1: 1B, 2C, 3A, 4A
Passage 2: 1C, 2C, 3D, 4B
Passage 3: 1B, 2B, 3A, 4B
Passage 4: 1B, 2B, 3B, 4B
Passage 5: 1B, 2B, 3C, 4A, 5A
Passage 6: 1B, 2A, 3B, 4B
Passage 7: 1C, 2B, 3B, 4A, 5C
Passage 8: 1B, 2A, 3C, 4B, 5B
Passage 9: 1B, 2C, 3A, 4B
Passage 10: 1B, 2B, 3B, 4C, 5A

Discrete Qs

1-3 (Bio): 1B, 2A, 3B

4-6 (Biochem): 4C, 5C, 6B

7-9 (Gen/Orgo): 7B, 8B, 9A

10-12 (Bio/Biochem): 10A, 11A, 12B
13-15 (Bio): 13C, 14C, 15B
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Section 4: Psychological, Social, and Biological
Foundations of Behavior

Passage 1 (Questions 1-4)

Context: Peer conformity in adolescents judging ambiguous images, with confederates and a
possible dissenter.

1.

Answer: B o Conforming due to fear of social rejection rather than information
accuracy = normative social influence.

Answer: A o A single dissenter breaks unanimity, reducing normative pressure on the
participant.

Answer: C o Fearing social rejection over trusting group accuracy is a hallmark of
normative influence (desire for approval).

Answer: C o Adding two confederates who publicly disagree further breaks group
consensus, lowering conformity more.

Passage 2 (Questions 1-4)

Context: Health-seeking behavior differences between rural (self-reliance, limited specialists) and
urban (fragmented but accessible) communities.

l.

Answer: C o The passage highlights how structural factors (resource availability) +
cultural norms shape health-seeking.

. Answer: B o Rural individuals may delay help due to self-reliance and fewer local

healthcare providers.

Answer: B o Urban fragmentation can result in inconsistent follow-up among
multiple specialists.

Answer: A o The sociologist notes norms, stigma, and resources influence how
communities seek medical care.

Passage 3 (Questions 1-4)

Context: Collectivist vs. individualist child-rearing, emphasizing group harmony vs. autonomy.

1.

Answer: B

o Cultural variations in self-construal: collectivist vs. individualist orientation.
Answer: B o Collectivist children often describe themselves in relation to family/group
membership.
Answer: B o Helping older siblings academically is motivated by reinforcing group
harmony.
Answer: C

o Inindividualist cultures, children are encouraged to pursue personal, distinct goals.
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Passage 4 (Questions 1-4)

Context: Delayed gratification tasks in adults labeled “impulsive” or “patient,” linked to brain
regions (prefrontal vs. limbic).

1.

Answer: B o Opting for a larger future reward = delayed gratification and executive
function.

. Answer: B o Prefrontal cortex handles planning & impulse control, correlating with

waiting for bigger rewards.

. Answer: B o Limbic system dominance suggests emotional, immediate gratification

emphasis.
Answer: B
o Strengthening prefrontal inhibitory control is a likely intervention to reduce
impulsivity.

Passage 5 (Questions 1-5)

Context: Observational learning for phobias—patients watch a calm model interacting with a

feared object.

1. Answer: B o Bandura’s theory: observational learning where seeing calm behavior
reduces the observer’s fear.

2. Answer: A

o A model similar to the patient fosters belief that calm is achievable for them.

3. Answer: B o Fear lessens by observing another’s calm response = vicarious extinction
of fear.

4. Answer: C o Without the model, improvement is minimal, showing observational
learning is key.

5. Answer: A o Observational learning helps ease real (“in vivo”) exposure by lowering

fear expectations.

Passage 6 (Questions 1-4)

Context: Role conflict in college students working part-time, facing incompatible demands.

l.

Answer: A
o Role conflict = stress from multiple social positions with clashing obligations.

. Answer: B o Supportive employers (flexible hours) reduce scheduling pressure,

easing role conflict.

. Answer: B o Impression management can explain how students present themselves

differently to supervisors vs. professors.
Answer: C o Minimal stress might indicate supportive scheduling or reduced
conflicts.

157



Passage 7 (Questions 1-4)

Context: Theory of mind in preschoolers, tested via false belief tasks.

1.

Answer: B

o The false belief test checks if a child knows others can hold a mistaken belief.
Answer: B o A 3-year-old fails because they haven’t realized beliefs differ among
individuals.
Answer: B o Theory of mind = understanding that people have separate mental
states.
Answer: B o Passing early indicates advanced social perspective-taking.

Passage 8 (Questions 1-5)

Context: Mindfulness-based CBT merging acceptance with standard restructuring to reduce
anxiety/depressive symptoms.

1.

Answer: B o The core principle is observing thoughts non-judgmentally rather than
forcibly replacing them.

Answer: B o Some find rigid restructuring too adversarial, while mindful acceptance is
gentler.

. Answer: A o Evidence might be fewer recorded negative thoughts over time in patient

journals.
Answer: B o Labeling negative thoughts as “just thoughts™ fosters recognizing they’re
not absolute truths.
Answer: A
o Pilot trial results show reduced anxiety — mindfulness + CBT effectively combines
acceptance & behavior strategies.

Passage 9 (Questions 1-5)

Context: Labeling theory in juvenile courts; “delinquent” label — stigma, self-fulfilling deviance.

1.

Answer: B o The passage focuses on labeling theory: official deviant status fosters
continued deviance.

Answer: B o Social stigma and reduced opportunities can push teens to adopt
deviant identities.

Answer: B o Minor offenses but labeled “delinquent” — adopting that deviant role.
Answer: B o Courts can reinforce deviance by institutionalizing stigma.

Answer: B o A community warning with no formal “delinquent” label may reduce
negative outcomes.
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Passage 10 (Questions 1-5)

Context: Anthropologist observes cyclical ceremony for group solidarity, role reversals, outsiders
as observers.

1. Answer: B o These rituals reinforce group cohesion and social solidarity.

2. Answer: A o Equal participation emphasizes communal identity and shared
practice.

3. Answer: C o Temporary role reversal reaffirms unity once normal roles
resume.

4. Answer: B o Outsiders are encouraged to watch but not participate = a
boundary distinguishing insiders from observers.

5. Answer: A o Functionalism sees rituals as cohesive forces maintaining
social order.

Discrete Questions (1-15)

Below are short solutions for each standalone question set.

Questions 1-3 (Psychology)

I. Answer: B
o The neutral stimulus becomes the conditioned stimulus after pairing with an
unconditioned stimulus.
2. Answer: A o Maslow’s hierarchy requires physiological and safety needs to be met
before higher needs like self-actualization.
3. Answer: B o Dream analysis + uncovering childhood conflicts = psychoanalytic therapy.

Questions 4-6 (Sociology)

4. Answer: B o Donating funds for university admission demonstrates cultural capital
or social privilege influencing educational access.

5. Answer: B o False consciousness = workers (or lower classes) unaware of their own
exploitation per Marxist theory.

6. Answer: B o “McDonaldization” — efficiency, calculability, predictability, and
automation.

Questions 7-9 (Psych/Bio Interface)

7. Answer: A o The hypothalamus primarily regulates hunger and thirst.
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8. Answer: B o Mirror neurons are often linked to observational learning and
empathy.

9. Answer: B o Wernicke’s area damage => fluent speech with impaired
comprehension (Wernicke’s aphasia).

Questions 10—-12 (Psychology)

10. Answer: C o Modifying behavior to align with group norms despite private
disagreement = compliance.

11. Answer: D o Teacher’s expectancy effect that fosters better performance = self-
fulfilling prophecy.

12. Answer: B o Piaget’s preoperational stage includes egocentrism and difficulty
seeing others’ perspectives.

Questions 13—15 (Biology / Social-Biology)

13. Answer: B
o Lymph nodes filter lymph and provide immune surveillance.
14. Answer: C o Secure attachment fosters exploration + comfort seeking from
caregiver.
15. Answer: C o Stroking a newborn’s cheek — turning to find a nipple = rooting
reflex.

Final Overview (Short Reference)

Below is a concise list of all correct answers:

Passage 1: 1B, 2A, 3C, 4C
Passage 2: 1C, 2B, 3B, 4A
Passage 3: 1B, 2B, 3B, 4C
Passage 4: 1B, 2B, 3B, 4B
Passage S: 1B, 2A, 3B, 4C, 5A
Passage 6: 1A, 2B, 3B, 4C
Passage 7: 1B, 2B, 3B, 4B
Passage 8: 1B, 2B, 3A, 4B, 5A
Passage 9: 1B, 2B, 3B, 4B, 5B
Passage 10: 1B, 2A, 3C, 4B, 5A

Discretes

1-3 (Psych): 1B, 2A, 3B
4-6 (Soc): 4B, 5B, 6B
7-9 (Psych/Bio): 7A, 8B, 9B
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10-12 (Psych): 10C, 11D, 12B 13-15
(Bio): 13B, 14C, 15C

MCAT FULL LENGTH ANSWERS
BONUS 2

Section 1: Chemical and Physical Foundations

of Biological Systems

Passage 1 (Questions 1-4)

Context: A newly identified PFK-isozyme in muscle is strongly inhibited by ATP, reversed by high
AMP, upregulated during intense exercise.

1. Answer: B o ATP often serves as a feedback inhibitor, signaling sufficient energy and
dampening glycolysis.

2. Answer: C o High AMP (indicating low energy) overcomes ATP’s inhibitory effect,
activating PFK-iso.

3. Answer: B o During intense exercise, muscle requires extra glycolytic capacity to meet
energy demands, so upregulating PFK-iso makes sense.

4. Answer: B o Citrate (a TCA cycle intermediate) typically reinforces ATP inhibition,
indicating adequate energy supply.

Passage 2 (Questions 1-4)

Context: Alveolar type I (gas exchange) vs. type II (surfactant). Partial inhibition of surfactant —
alveolar collapse.

1. Answer: B o Surfactant reduces alveolar surface tension, preventing collapse.
2. Answer: C o Lower surfactant means increased surface tension, risking
atelectasis.
3. Answer: B
o Type II cells secrete surfactant; Type I cells are primarily thin for gas diffusion.
4. Answer: B o With reduced surfactant, alveolar collapse is more likely,
confirming surfactant’s critical role.

161



Passage 3 (Questions 1-4)

Context: Bicarbonate buffer system in blood, regulated by respiration (CO: exhalation) and kidney

excretion.
1. Answer: C o The buffer can convert strong acids/bases into weaker forms and adjust
CO: removal (respiratory compensation).
2. Answer: C o Hyperventilation blows oft CO-, reducing H.COs and raising pH
(respiratory alkalosis).
3. Answer: B o Carbonic anhydrase catalyzes CO: + H.0 <> H.COs <« H* + HCOs".
4. Answer: B o The renal system can excrete or retain bicarbonate for metabolic

compensation over longer timescales.

Passage 4 (Questions 1-4)

Context: Electrode potential under varying ion concentration + temperature, aligning with the
Nernst equation.

1.

Answer: B

o The Nernst equation relates cell potential to ion concentration.
Answer: B o The slope (RT/nF) depends on temperature, so doubling concentration
changes potential by a certain mV at that T.
Answer: Bo M" +ne” — M(s) is a reduction (ion — solid metal).
Answer: A o Lower T reduces (RT/nF), diminishing potential changes from
concentration differences.

Passage 5 (Questions 1-5)

Context: X-ray diffraction identifying crystal structures in kidney stones (calcium oxalate vs. uric

acid).

1.
2.
3.

Answer: B o X-ray diffraction hinges on constructive interference from crystal planes.
Answer: A o Calcium oxalate’s sharper peaks suggest a more orderly lattice.
Answer: A
o In Bragg’s Law, d is the lattice spacing between crystal planes.
Answer: B
o Broader peaks indicate smaller crystallite size or structural disorder.

. Answer: A

o 20 is the total diffraction angle, so you use 6=15° in sin(0). Thus ni = 2d sin(15°).
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Passage 6 (Questions 1-4)

Context: Lactone synthesis from a hydroxy acid via intramolecular nucleophilic acyl substitution,

aided by DCC.
1. Answer: A o Lactones (cyclic esters) form through an intramolecular nucleophilic
acyl substitution.
2. Answer: C o Five-membered ring formation is often favored due to a favorable
transition state, though six-membered rings also commonly form in other scenarios.
3. Answer: B o An ester carbonyl typically shows an IR peak near 1750 cm™.
4. Answer: C

o DCC activates the carboxylic acid for acyl substitution, facilitating ring closure.

Passage 7 (Questions 1-5)

Context: Bacteriophage assembly needs a scaffolding protein for capsid shape, which must be
removed for final structure.

1.

Answer: B o The scaffolding protein helps initial capsid formation but must be
removed to finalize geometry.
Answer: A o Overproduction traps capsids in a precursor form, preventing closure.

. Answer: A o The tail likely blocks or complicates DNA insertion, so it attaches

only after DNA is fully packaged.
Answer: B o If scaffolding can’t be removed, capsids remain malformed or
incomplete.

. Answer: B o This hierarchical assembly is reminiscent of eukaryotic viruses

forming capsids, then packaging the genome.

Passage 8 (Questions 1-4)

Context: Closed-open tube resonance for sound waves. Changing tube length — changes
fundamental frequency, with harmonics at odd multiples.

l.

Answer: A o At a closed end, there’s typically a node of displacement (and an
antinode of pressure).

Answer: B o For the fundamental in a closed-open tube, frequency o 1/L. Doubling L
halves f.

. Answer: A o A closed-open tube’s harmonic series are typically odd multiples of the

fundamental.
Answer: A o Changing frequency can shift nodes/antinodes, indicating a new
resonance mode.
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Passage 9 (Questions 1-5)

Context: Poiseuille’s law for laminar flow in a microfluidic device with partial blockages affecting

radius.

1.
2.

Answer: D o Q o« r*is a key aspect of Poiseuille’s law.
Answer: C o The radius to the fourth power most strongly affects flow rate under
laminar flow.
Answer: C
o Halving radius — flow rate to 1/16 (r* relationship).
Answer: B
o Higher fluid viscosity reduces flow rate, increasing resistance.
Answer: B o Doubling channel length at constant radius and pressure halves Q.

Passage 10 (Questions 1-5)

Context: Hemoglobin’s cooperative O2 binding, Bohr effect shifts curve right at lower pH.

1.

Answer: B o Hemoglobin subunits display cooperative binding, where each O binding
increases affinity of remaining sites.
Answer: C
o Lower pH (Bohr effect) shifts O.-Hb curve right — decreased affinity, aiding oxygen
release in tissues.
Answer: C o A Hill coefficient >1 indicates positive cooperativity.
Answer: B
o At high pO., Hb is nearly saturated, so the curve plateaus.

. Answer: B o A right shift at lower pH means Hb releases Oz more readily.

Discrete Questions (1-15)

Below are short solutions for each standalone question.

General Chemistry (Questions 1-3)

l.
2.

Answer: Bo 0.01 M strong acid = [H*]=0.01 M = pH~2.
Answer: A o KMnOs: in acidic conditions is a classic strong
oxidizing agent.

. Answer: B o Mixing identical gases spontaneously increases

entropy.
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Organic Chemistry (Questions 4—6)

4. Answer: B o Aldehyde + primary amine — imine (Schiff base) under mildly acidic
conditions.

5. Answer: C o Hot, acidic KMnOs (or dichromate) oxidizes a primary alcohol —
carboxylic acid.

6. Answer: B o SN2 involves backside attack with inversion of configuration.

Physics (Questions 7-9)

7. Answer: B

o After along time in a DC circuit, the capacitor charges to the source voltage, so no
current flows.

8. Answer: C o Wave energy < amplitude? so doubling amplitude quadruples energy.
9. Answer: B
o Vertical projectile time for a round trip is 2v/g (ignoring air resistance).

Biochemistry (Questions 10—12)

10. Answer: B o Pyruvate kinase is positively regulated by fructose-1,6-bisphosphate (feed-
forward).

11. Answer: B o Complex II (succinate dehydrogenase) receives electrons from FADH..

12. Answer: B o Essential amino acids cannot be synthesized; lacking them reduces protein
synthesis unless obtained from diet.

Biology (Questions 13—15)

13. Answer: D
o CCKis secreted by the duodenum in response to fats, stimulating gallbladder
contraction and pancreatic enzyme secretion.
14. Answer: C o Ifthe SA node fails, the AV node often takes over as a secondary
pacemaker.
15. Answer: B o The rough ER is the primary site of protein folding and initial post-
translational modifications (e.g., glycosylation).

Final Overview (Short Reference)
Below is a concise list of every correct answer:

Passage 1: 1B, 2C, 3B, 4B
Passage 2: 1B, 2C, 3B, 4B
Passage 3: 1C, 2C, 3B, 4B
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Passage 4: 1B, 2B, 3B, 4A
Passage 5: 1B, 2A, 3A, 4B, 5A
Passage 6: 1A, 2C, 3B, 4C
Passage 7: 1B, 2A, 3A, 4B, 5B
Passage 8: 1A, 2B, 3A, 4A
Passage 9: 1D, 2C, 3C, 4B, 5B
Passage 10: 1B, 2C, 3C, 4B, 5B

Discrete (1-15)

«  GenChem (1-3): 1B, 2A, 3B

«  OrgChem (4-6): 4B, 5C, 6B
Physics (7-9): 7B, 8C, 9B
Biochem (10-12): 10B, 11B, 12B
Biology (13-15): 13D, 14C, 15B

Section 2: Critical Analysis and Reasoning
Skills (CARS)

Passage 1 (6 questions)

Context: Ancient and modern city grids, with pros (navigation, systematic growth) and cons
(ignoring topography, cultural nuance).

1. Answer: B o The passage centers on comparing ancient and modern rationales for grid
layouts, plus pros/cons.

2. Answer: B o Critics note that topography (steep slopes, wetlands) conflicts with uniform
blocks.

3. Answer: B o Organic street networks may better reflect historical/community identity
than a strict grid.

4. Answer: A

o Ifuniform parcel sizes don’t fit evolving needs, grids can be too rigid for varied

structures.
5. Answer: C o Citing ancient precedents implies planning concerns have existed for
millennia.
6. Answer: B o A grid proponent would champion its navigability and equitable distribution
of land.

Passage 2 (6 questions)

Context: Idea of “childhood innocence,” shifting from historical labor norms to modern protective
viewpoints, potential paternalism.
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1. Answer: B o The passage examines how “childhood innocence” evolved and shapes
policy/attitudes.
2. Answer: B o Over-idealizing innocence can become paternalistic, underestimating
children’s competence.
3. Answer: A o Labor laws/educational shifts coincided with viewing children as needing
special protection.
4. Answer: B o Critics fear “magical” childhood reforms might limit real autonomy,
seeing kids as too fragile.
5. Answer: A o Mentioning marketing “magic” experiences shows commercial
exploitation often leans on innocence.
6. Answer: B
o The core tension is balancing protective measures with acknowledging children’s
resilience/agency.

Passage 3 (6 questions)

Context: Moral psychology of personal responsibility—intention vs. outcomes, cultural variation in
weight given to each.

1. Answer: B o The passage focuses on whether moral blame depends more on
intention or on results.

2. Answer: B o Consequence-focused views ensure individuals can’t avoid blame if
harm occurs, even if unintended.

3. Answer: A o Some cultures highlight outcome (harm done), others emphasize
mental state.

4. Answer: C o The passage endorses considering both intent and actual harm.

5. Answer: A o Reducing sentences for lack of intent mirrors a system giving mental
state prime importance.

6. Answer: B o Balancing intention with consequence is the recommended approach
to moral responsibility.

Passage 4 (6 questions)

Context: Novels of manners—subtle social codes (like in Austen) exposing deeper societal forces
vs. modern dismissal as “domestic.”

1. Answer: B o The novel of manners examines small social rituals that reveal deeper
cultural or class dynamics.

2. Answer: B o Authors like Austen highlight minute gestures that carry significant
social weight.

3. Answer: B o Modern readers may see everyday courtesies as trivial, missing the
underlying complexity.

4. Answer: C o Something as simple as dinner invitations can reflect status or moral
tension.
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Answer: B o Inheritance laws shaping character choices illustrate systemic forces
behind daily interactions.

Answer: B o Mundane social codes can yield rich insights into status negotiations and
cultural values.

Passage 5 (5 questions)

Context: Courtly love in medieval Europe—knights’ devotions, possible subversions of feudal
power, critics note symbolic roles for women.

1.

Answer: B o Courtly love = knightly devotion to often unattainable noblewomen,
with potential subversion of feudal norms.

Answer: B o Praising the lady’s virtue might challenge her husband’s authority.
Answer: C o Critics say women were often turned into symbolic figures in
chivalric rituals, ignoring their real agency.

Answer: B o The historian claims it shaped later Western romantic tropes in
literature.

Answer: A o Finding aristocratic women’s contributions suggests they weren’t
mere symbolic props, challenging that critique.

Passage 6 (4 questions)

Context: Shamanic healing—rituals, potential placebo or cultural belief effects, holistic view of
spiritual/natural aspects.

l.

Answer: B o The passage addresses how ritual, belief, and potential physiological
changes interplay in shamanic healing.

Answer: B o Ritual context and community support reduce stress, aiding possible
healing.

Answer: B o Skeptics think practical knowledge or counseling might be
overshadowed by supernatural claims.

Answer: B o Shamans see “spiritual” and “natural” as a unified, holistic practice.

Passage 7 (4 questions)

Context: Modern minimalist architecture vs. local/cultural context—criticisms and possible
synergy if carefully integrated.

l.

Answer: B o The tension is between universal minimalism and preserving
local/historical elements.

Answer: B o Critics fear pure minimalism can overshadow local traditions or
historical context.

Answer: C o Effective blending: using streamlined lines plus local materials or
references.
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4.

Answer: B o Minimalism can respect culture if the designer thoughtfully
incorporates local identity.

Passage 8 (5 questions)

Context: Medieval guild systems regulating artisans—some see them as protective (quality control,
training), others as monopolistic.

1.

Answer: B o The passage centers on how guilds regulated artisans and the debate
over their impact.

Answer: C o Proponents believe guilds ensured craftsmanship standards, training,
mutual aid.

. Answer: B o Critics label them monopolistic for limiting new entrants or resisting

change.

Answer: B o Conflicts with capitalism = guilds sometimes hindered external
merchants/tech.

Answer: A o Modern trade associations face a similar dilemma: protecting members
vs. stifling broader market dynamism.

Passage 9 (5 questions)

Context: Flow states (Csikszentmihalyi)—focus, skill-challenge balance, potential exploitation in

workplaces.

1. Answer: A o Flow = total immersion where skill meets challenge,
losing sense of time.

2. Answer: B o Critics worry employers exploit employees’ flow,
ignoring broader well-being — burnout.

3. Answer: B o Flow arises if challenge =~ skill; too hard/easy disrupts it.

4. Answer: B o Iftasks far exceed skill, anxiety prevents flow.

5. Answer: B o The concept shapes discourse on mastery, engagement,

and how workplaces/education can harness or misuse it.

Final CARS Answer Key (Short Reference)

Below is a concise reference to each passage and correct answers:

Passage 1: 1B, 2B, 3B,
4A, 5C, 6B

Passage 2: 1B, 2B, 3A,
4B, 5A, 6B
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Passage 3: 1B, 2B, 3A,
4C, 5A, 6B

Passage 4: 1B, 2B, 3B,
4C, 5B, 6B

Passage 5: 1B, 2B,
3C, 4B, 5A

Passage 6: 1B,
2B, 3B, 4B

Passage 7: 1B,
2B, 3C, 4B

Passage 8: 1B, 2C,
3B, 4B, 5A

Passage 9:
1A, 2B, 3B, 4B, 5B

Section 3: Biological and Biochemical

Foundations of Living Systems
Passage 1 (Questions 1-4)

Context: Lac operon regulation in a mutated promoter strain of E. coli. Despite a stronger
promoter, high glucose/low lactose yields minimal lacZ expression.

1. Answer: B o Even with a stronger promoter, lac repressor (lacl) and low cAMP (due
to high glucose) keep operon expression low.

2. Answer: A o Glucose presence lowers cAMP, reducing CAP activation, thus
repressing operon even if lactose is present.

3. Answer: C o CAP (catabolite activator protein) binds promoter region when cAMP is
high, enhancing transcription of lac operon.

4. Answer: A o With no glucose but lactose present, the operon is fully induced plus the
mutated promoter = strong lacZ expression.

Passage 2 (Questions 1-4)

Context: Ventricular myocyte action potentials; plateau phase maintained by L-type Ca** channels,
K" efflux eventually repolarizes.

1. Answer: B o The plateau involves a balance of Ca** influx and K* efflux, sustaining
depolarization.
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2. Answer: A o Blocking L-type Ca?" channels reduces Ca?* influx, weakening
contraction force.

3. Answer: B o More extracellular Ca?* extends the time the cell remains depolarized,
prolonging the plateau.

4. Answer: C o K* efflux eventually predominates to repolarize the membrane after the
plateau phase.

Passage 3 (Questions 1-4)

Context: CRISPR-Cas9 in embryonic stem cells, HDR vs. NHEJ outcomes, S-phase
synchronization for higher HDR rates.

. Answer: B
o Homology-directed repair uses a supplied donor template for precise gene
correction.

2. Answer: B o Without a template, cells use NHEJ, often introducing small indels.

3. Answer: A o HDR is more active in S phase during DNA replication, improving precise
repair.

4. Answer: B o CRISPR-Cas9 plus a donor template can accurately fix disease mutations
with fewer random indels.

Passage 4 (Questions 1-5)

Context: Biofilm formation by Gram-positive bacteria, upregulation of polysaccharide matrix
genes upon surface attachment, antibiotic tolerance.

1. Answer: B o When planktonic cells attach, they upregulate polysaccharide matrix
expression, forming a protective biofilm.

2. Answer: B o The extracellular matrix can impede antibiotic penetration, enhancing
bacterial survival.

3. Answer: A o A two-component system typically includes a sensor kinase and a
response regulator that controls gene expression.

4. Answer: B o Without matrix gene expression, stable biofilm structure fails to form,
leaving cells vulnerable.

5. Answer: A o Biofilms on medical implants impede antibiotic efficacy, complicating
infections.

Passage 5 (Questions 1-4)

Context: Comparing endotherms (birds) vs. ectotherms (reptiles) in cold environments;
endothermy = metabolic heat, higher caloric needs.
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1. Answer: A o Endotherms generate internal metabolic heat; ectotherms rely on
external sources.

2. Answer: A o Birds in cold must increase metabolism/food intake to sustain body heat.

3. Answer: C o Reptiles typically brumate or seek external heat sources, showing low
activity in cold.

4. Answer: B o Endothermy permits activity in a wide temperature range but requires
consistent energy intake.

Passage 6 (Questions 1-4)

Context: Thermostable glycolytic enzymes in a microbe from volcanic springs, containing extra
disulfide bonds, stable at ~80°C.

1. Answer: B o Extra disulfide bonds, rigid hydrophobic cores support high-temp enzyme

function.

2. Answer: B o Reducing agent breaks disulfide bonds, destabilizing these enzymes at high
temp.

3. Answer: A o Specialized structural adaptations (more disulfide bonds) underlie thermal
stability.

4. Answer: B o Michaelis—Menten states velocity increases with substrate concentration
until Vmax is approached.

Passage 7 (Questions 1-5)

Context: T helper (Th) cell subsets: Th1 (IFN-y, macrophage activation), Th2 (IL-4, B-cell help).
Cytokines direct naive T cell fates.

1. Answer: B o Thl cells release IFN-y, activating macrophages.

2. Answer: B o Without IL-4, Th2 differentiation (hence antibody production) is
reduced.

3. Answer: A o IL-12 — naive T cells — Thl dominance — strong cell-mediated
immunity, less humoral response.

4. Answer: A o Extreme Thl or Th2 responses can be detrimental; balanced signals lead
to a healthy immune mix.

5. Answer: B o Cytokine signals (IL-4, IL-12, etc.) determine whether a naive T cell
becomes Th1 or Th2.

Passage 8 (Questions 1-5)

Context: Photoperiodism in plants, short-day vs. long-day flowering, phytochrome transitions
sensing night interruptions.

1. Answer: A o Short-day plants require uninterrupted darkness; light bursts reset
phytochrome signals, preventing flowering.
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Answer: B o Long-day plants interpret night interruption as shorter night — triggers
flowering.

. Answer: C o Phytochrome toggles between Pr/Pfr forms under red/far-red light,

detecting day/night.
Answer: B
o Adding night interruption for a long-day plant shortens perceived night — earlier
blooming.
Answer: B o Photoperiod responses rely on phytochrome-based detection of
light/dark cycles.

Passage 9 (Questions 1-4)

Context: Autophagy in nutrient-deprived mammalian cells—autophagosome formation, fusion with
lysosomes for recycling.

1.

Answer: B o Autophagy breaks down internal components to salvage nutrients
under starvation.

Answer: A o If fusion is blocked, materials remain undigested, harming cell
survival.

. Answer: B o Autophagy recycles proteins to release amino acids, aiding in stress

survival.
Answer: B o Successful autophagosome-lysosome fusion helps the cell cope with
starvation.

Passage 10 (Questions 1-5)

Context: Auxin’s role in plant phototropism (accumulates on shaded side, causing bending toward
light), shoot tip necessity, root inhibition at high auxin levels.

l.

Answer: B
o Auxin concentrates on the shaded side, elongating cells there — stem bends toward
light.

Answer: A o Removing the tip removes the auxin source, halting phototropic
response.

. Answer: B o In roots, high auxin can inhibit growth, contrasting with shoot

responses.

Answer: B o External auxin replaces the removed tip’s hormone, restoring
bending.

Answer: B o Auxin’s effect depends on tissue/context (e.g., promoting shoot
elongation, inhibiting root growth).
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Discrete Questions (1-15)

Below are the standalone solutions.

Biology (1-3)

1.

Answer: B o Eosinophils handle parasitic infections, often associated with allergic

responses.

Answer: C o Tight junctions seal epithelial cells, preventing paracellular transport.
Answer: C o Ectoderm — nervous system + epidermis. (Mesoderm — muscle/bone,

Endoderm
— GI lining.)

Biochemistry (4—6)

4.

Answer: C o Complex IV passes electrons to oxygen (the
final acceptor).

Answer: B o Trypsin cleaves at the carboxyl side of
lysine/arginine.

Answer: B o High ATP acts as an allosteric inhibitor of
PFK-1.

Gen/Org Chem (7-9)

Answer: B o A strong acid typically has pKa < 2 (very low pKa).

Answer: B o NaBH4 reduces an aldehyde to a primary alcohol. (PCC
oxidizes, Tollen’s tests aldehydes, etc.)

Answer: C o CaCl. — Ca?" +2 Cl™ =3 total ions x\times 0.10 M = 0.30 M
total ions.

Bio/Biochem (10-12)

10. Answer: B o Golgi apparatus modifies/sorts proteins for

secretion.

11. Answer: B o TCA (Krebs) cycle in the mitochondrial matrix

yields NADH, FADH..

12. Answer: A o High NADH/NAD" ratio — a reduced, high-

energy state.
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Biology (13-15)

13. Answer: B o Oligodendrocytes produce CNS myelin; Schwann cells
do PNS.

14. Answer: B o S phase is DNA replication in the eukaryotic cell cycle.

15. Answer: C o Anaphase I separates homologous chromosomes.
(Anaphase II separates sister chromatids.)

Final Overview (Short Reference)

Below is a concise answer reference:

Passage 1: 1B, 2A, 3C, 4A
Passage 2: 1B, 2A, 3B, 4C
Passage 3: 1B, 2B, 3A, 4B
Passage 4: 1B, 2B, 3A, 4B, 5A
Passage 5: 1A, 2A, 3C, 4B
Passage 6: 1B, 2B, 3A, 4B
Passage 7: 1B, 2B, 3A, 4B, 5B
Passage 8: 1A, 2B, 3C, 4B, 5B
Passage 9: 1B, 2A, 3B, 4B Passage
10: 1B, 2A, 3B, 4B, 5B

Discretes:

1-3 (Bio): 1B, 2C, 3C

4-6 (Biochem): 4C, 5B, 6B

7-9 (Gen/Org): 7B, 8B, 9C

10-12 (Bio/Biochem): 10B, 11B, 12A 13-15
(Bio): 13B, 14B, 15C

Section 4: Psychological, Social, and Biological

Foundations of Behavior
Passage 1 (Questions 1-4)

Context: Bystander effect in staged public crises, exploring diffusion of responsibility and
pluralistic ignorance.

1. Answer: B o The core phenomenon is the bystander effect, where individuals in large
groups feel less personal responsibility.

2. Answer: A o Pluralistic ignorance arises because each sees others not reacting,
interpreting no help is needed.

3. Answer: C o Converting the situation into personal responsibility (singling someone out)
usually reduces the bystander effect.
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4. Answer: B o Having a confederate intervene can break the group’s inaction and
encourage others to assist.

Passage 2 (Questions 1-4)

Context: Learned helplessness from unsolvable tasks leading to passivity, reversible by
demonstrating possible success.

1. Answer: A o Repeated failure leading to giving up is learned helplessness.

2. Answer: B o Showing participants they can succeed (solvable tasks) breaks the
failure expectancy, restoring motivation.

3. Answer: A o After unsolvable tasks, they believe no action leads to success —
giving up on new (even solvable) challenges.

4. Answer: B o Real-world example: students repeatedly failing quizzes might stop
trying on future exams.

Passage 3 (Questions 1-4)

Context: Social stratification highlighting status inconsistency (e.g., high education but low
income).

1. Answer: B o The passage focuses on status inconsistency, where one dimension is
high and another is low.

2. Answer: B o The academic with limited pay experiences conflict: social prestige from
education vs. low financial status.

3. Answer: C o The wealthy entrepreneur with minimal education may face intellectual
snobbery while holding economic power.

4. Answer: B o Status inconsistency often yields tension or identity conflict across
mismatched rank dimensions.

Passage 4 (Questions 1-4)

Context: Amygdala’s role in emotional facial recognition, reliance on cortical input, re-appraisal
regulation of emotional response.

1. Answer: B o The amygdala is crucial for emotional processing, especially threat
detection.

2. Answer: B o Cortical input refines or amplifies threat interpretation, so blocking it
reduces amygdala response.

3. Answer: B o Cognitive re-appraisal can modulate/lower amygdala activity,
demonstrating topdown emotional regulation.

4. Answer: B o Anxiety disorders might interpret neutral faces as threats, aligning with
an overactive amygdala system.
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Passage 5 (Questions 1-5)

Context: Rites of passage bridging child-to-adult transitions, combining physical tasks, historical
recitation, communal acceptance.

1.

Answer: B o These ceremonies mark the transition from childhood to adult roles,
combining multiple symbolic tasks.

Answer: A o Outsiders see them as purely symbolic, lacking apparent “practical”
function.

Answer: B o Locals consider them truly transformative in establishing adult
identity.

Answer: B o Reciting ancestral lineage reaffirms communal history, binding self
to collective past.

Answer: A o These rites exemplify a functionalist approach to social stability,
integrating individuals into roles.

Passage 6 (Questions 1-4)

Context: Role strain among middle managers caught between corporate demands and employee

welfare.
1. Answer: B o Role strain = conflict within a single status having incompatible demands
(middlemanager duties).
2. Answer: B o Moral conflict arises when corporate directives clash with personal values to
support employees.
3. Answer: B o Chronic role strain can lead to burnout, high turnover among managers.
4. Answer: A

o Finding partial solutions that satisfy both sides indicates coping with role strain
effectively.

Passage 7 (Questions 1-4)

Context: Object permanence in infants, tested by “hidden toy” tasks ~8—9 months old, with a
gradual developmental shift.

l.
2.

Answer: B o The “hidden toy” test measures object permanence.

Answer: B o A 6-month-old ignoring a covered toy suggests they don’t realize
it still exists.

Answer: B o The transition is gradual around 8—9 months, not a strict abrupt
age.

Answer: D o Object permanence typically arises in the sensorimotor stage of
Piaget’s theory.
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Passage 8 (Questions 1-5)

Context: Doctor-patient communication: paternalistic (doctor-dominated) vs. collaborative (shared
decision-making).

1.

Answer: B o The passage covers how these two styles shape patient relations and
outcomes.

Answer: A o Paternalistic models can undermine adherence because patients feel
excluded from decision-making.

Answer: B o Collaborative approaches highlight active patient involvement —
better understanding and compliance.

Answer: B o While doctors fear time costs, improved compliance might reduce
repeated visits overall.

Answer: A o The shift to collaboration illustrates rising emphasis on patient
autonomy and shared power.

Passage 9 (Questions 1-4)

Context: Stereotype threat in math tests for female engineering students, mentioning a negative
stereotype causes underperformance.

l.
2.

Answer: B o This is the stereotype threat phenomenon.
Answer: B o Such a statement causes anxiety/rumination about confirming the
negative stereotype.
Answer: A o The threatened group performs worse vs. a control group scoring
on par with males. 4. Answer: B
o Negative stereotypes can undermine performance by consuming mental resources.

Passage 10 (Questions 1-5)

Context: Matrilineal kinship system—clan membership through mother, mother’s brothers as key
paternal figures, marital residence matrilocal.

l.

Answer: B o The system is matrilineal (inheritance/tracing through mother’s
line).

Answer: B o Maternal uncles hold clan authority, guiding children in matrilineal
societies.

Answer: B o A system favoring wife’s clan territory is matrilocal.

Answer: A o Outsiders often assume universal patrilineal norms,
misunderstanding local property/inheritance.

Answer: B o Anthropologists highlight variations in cultural kinship—
assuming paternal lineage can be misleading.
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Discrete Questions (1-15)

Below are the standalone question solutions.

(1-3) Biology/Psychology

Answer: D o The occipital lobe primarily processes visual information.
Answer: A o The hippocampus is crucial for forming new long-term
memories.

. Answer: B o Mirror neurons are often linked to observational learning,

empathy, and imitation.

(4-6) Psychology

4.

Answer: B o Rewarding a child with a sticker for homework completion is
positive reinforcement.

Answer: B o After object permanence forms (end of sensorimotor), children
still exhibit egocentrism in the preoperational stage.

Answer: A o Holding conflicting beliefs and feeling tension is cognitive
dissonance.

(7-9) Sociology

Answer: A o Anomie refers to a sense of normlessness or powerlessness in society.
Answer: B o Role conflict arises between two distinct statuses, whereas role strain is
within one status.

Answer: C o Symbolic interactionism explores how shared symbols/meanings
emerge from social interaction.

(10-12) Psych/Bio Interface

10. Answer: B o A lesion in Broca’s area impairs speech production while

comprehension remains relatively intact.

11. Answer: A o ACTH stimulates the adrenal cortex to produce cortisol.
12. Answer: C o Schwann cells produce myelin in the PNS (oligodendrocytes

in CNS).

(13—15) Psych/Sociology

13. Answer: B o Teaching norms/behaviors in a new environment =

socialization.
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14. Answer: B o Foot-in-the-door technique: asking a small favor first, then
escalating to a bigger request.

15. Answer: B o Success = “my effort,” failure = “tricky questions” — self-
serving bias.

Final Overview (Short Reference)

Below is a concise list of all correct answers:

Passage 1: 1B, 2A, 3C, 4B
Passage 2: 1A, 2B, 3A, 4B
Passage 3: 1B, 2B, 3C, 4B
Passage 4: 1B, 2B, 3B, 4B
Passage S: 1B, 2A, 3B, 4B, 5A
Passage 6: 1B, 2B, 3B, 4A
Passage 7: 1B, 2B, 3B, 4D
Passage 8: 1B, 2A, 3B, 4B, 5A
Passage 9: 1B, 2B, 3A, 4B
Passage 10: 1B, 2B, 3B, 4A, 5B

Discrete Questions (1-15)

(1-3): 1D, 2A, 3B
(4-6): 4B, 5B, 6A
(7-9): 7A, 8B, 9C
(10-12): 10B, 11A, 12C
(13-15): 13B, 14B, 15B
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MCAT FULL LENGTH ANSWERS
BONUS 3
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Section 1: Chemical and Physical Foundations

of Biological Systems

Passage Solutions
Passage 1 (Questions 1-4)

Context: RBCMod lowers 2,3-BPG, shifting hemoglobin’s O2-binding curve to the left, reducing
O: delivery.

1. Answer: B o 2,3-BPG normally decreases hemoglobin’s O: affinity,
promoting O: release to tissues.

2. Answer: A o Lower 2,3-BPG — stronger O: binding — curve shifts
left.

3. Answer: C o Reduced O: unloading can cause tissue hypoxia.

4. Answer: A o If you want better Oz unloading, increase 2,3-BPG,
not decrease it.

Passage 2 (Questions 1-4)

Context: Antibiotic disrupts bacterial cell wall in hypotonic solution; cells lyse from osmotic
influx.

1. Answer: B o Without a rigid wall in hypotonic solution, water rushes in, leading
to lysis.

2. Answer: A o In an isotonic environment, osmotic gradients are minimal, so less
lysis.

3. Answer: B o Osmosis: water moves from low solute (outside) to higher solute
(inside the cell).

4. Answer: B o The bacterial cell wall provides structural integrity against osmotic
pressure.

Passage 3 (Questions 1-4)

Context: Synthesis of a five-membered lactam from an amino acid derivative; IR peak ~1680 cm™
suggests a cyclic amide.

1. Answer: B o Intramolecular nucleophilic acyl substitution forming a cyclic
amide (lactam).

2. Answer: B o Amide (lactam) C=0 often absorbs near 1650—1700 cm™ in IR
spectroscopy.
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3. Answer: A o Five-membered rings generally have more ring strain than six-
membered.

4. Answer: A o Requiring heat suggests an activation energy is needed for
cyclization.

Passage 4 (Questions 1-5)

Context: Rotational dynamics of a rolling solid cylinder; total KE = translational + rotational, no
slipping (v = ro).

1. Answer: B o K=12Mv2+12I02K = \tfrac12 Mv”2 + \tfrac12 [\omega"2.

2. Answer: B o For rolling without slipping, ®=v/r\omega = v/r.

3. Answer: A o Substituting [=12MR2I = \tfrac12 MR”2 and o=v/r\omega = v/r, total KE
in terms of v: 34Mv2\tfrac34 Mv"2.

4. Answer: B

o Static friction at the contact point prevents slipping, enabling rolling.

5. Answer: B o Ignoring losses, potential energy MghMgh converts into translational +

rotational KE.

Passage 5 (Questions 1-4)

Context: Vitamin K—dependent y-carboxylation of clotting factors. Warfarin blocks vitamin K
recycling — prolonged clot times.

1. Answer: B o Vitamin K deficiency impairs y-carboxylation of glutamate — less Ca?*
binding — poor clot formation.

2. Answer: B o Warfarin inhibits vitamin K epoxide reductase, preventing reactivation of
vitamin K.

3. Answer: B o Undercarboxylated prothrombin can’t bind Ca?* effectively, reducing clot
efficiency.

4. Answer: A o Vitamin K assists in adding extra carboxyl groups to certain glutamate
residues on clotting factors.

Passage 6 (Questions 1-4)

Context: Histidine side-chain pKa shifts in proteins due to environment (H-bonds, hydrophobic
pockets).

1. Answer: B
o Local environment (charge, polarity) can shift side-chain pKa from the free value
(~6.0).
2. Answer: A o Raising pKa near 7.2 means at pH 7.4, histidine is still more protonated
than typical.
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3.
4.

Answer: B o pKa ~4.5 means largely deprotonated at pH 7.4.
Answer: A o Protein microenvironments frequently alter side-chain pKas from their
standard values.

Passage 7 (Questions 1-5)

Context: Alpha decay in a heavy element with half-life ~30 days, alpha particles ~5 MeV, daughter

= lead.

. Answer: B o Alpha decay emits a helium nucleus (2 protons + 2

neutrons).

Answer: C o After 2 half-lives (60 days), ~1/4 of original sample
remains.

Answer: B o ~5 MeV is typical alpha kinetic energy.

Answer: A o Alpha decay lowers atomic number by 2, mass
number by 4, forming a lighter nucleus (e.g., lead).

Answer: C o Radioactive decay rate in decays/sec is measured in
Becquerels (Bq) or curies (Ci).

Passage 8 (Questions 1-4)

Context: Double-slit interference with electrons, wave-particle duality.

1.

Answer: B o Electrons show wave-particle duality forming an interference
pattern.

Answer: A o With one slit blocked, no double-slit interference pattern
emerges.

. Answer: A o Even single electrons fired slowly accumulate an interference

pattern, each electron interfering with its own wavefunction.
Answer: B o This demonstrates wave-particle duality; electrons can exhibit
wave-like interference.

Passage 9 (Questions 1-5)

Context: p-n junction doping in semiconductors. Doping affects depletion region, forward-bias
conduction, breakdown modes.

1.
2.

Answer: B o Donor doping (n-type) adds electrons as majority carriers.
Answer: A

o Heavier doping — more carriers — depletion region shortens to balance charges.
. Answer: C o Forward bias = p side more positive, letting carriers cross

junction.
Answer: A o Extremely high doping — excessive minority carrier
recombination can impede conduction.
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5.

Answer: B o Adjusting doping tailors barrier potential, conduction
properties.

Passage 10 (Questions 1-5)

Context: Muscle fiber types—Type I (oxidative, endurance, slow fatigue) vs. Type II (anaerobic,
quick power, fast fatigue).

1.

Answer: B o Type I rely on oxidative metabolism, resisting fatigue; Type II rely on
anaerobic bursts.

. Answer: B

o Endurance training — more Type I fibers for sustained activity.

. Answer: B o Type II produce quick power via rapid anaerobic glycolysis + fast

cross-bridge cycling.
Answer: B o Cross-training yields a partial adaptation or mixed fiber characteristics.
Answer: C o Type L is for prolonged aerobic activity; Type II for short intense bursts.

Discrete Question Solutions (1-15)

Below are short solutions for each standalone question.

(1-3) General Chemistry

Answer: B o K>1 means equilibrium favors products.
Answer: B
o pH-pKa=1 — ratio base:acid ~10:1.

. Answer: B o Halving volume (at constant T) — doubling pressure

(Boyle’s law).

(4-6) Organic Chemistry

4.

Answer: C o Hot KMnO:x in acid fully oxidizes a primary alcohol —
carboxylic acid.

Answer: B o SN2 typically prefers a primary substrate, strong nucleophile,
and polar aprotic solvent.

Answer: B o Fischer esterification requires an acidic environment.
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(7-9) Physics

7. Answer: A o Entering water from air (n=1—1.33) — light bends toward the
normal.

8. Answer: B o Inductor adds inductive reactance (X L=2=nfL) in series, affecting
amplitude/phase.

9. Answer: C o Doubling KE — momentum p « VKE — p increases by V2 — de
Broglie wavelength inversely changes by V2, so it decreases by \2.

(10-12) Biochemistry

10. Answer: B o NADH is produced in glycolysis by glyceraldehyde-3-
phosphate dehydrogenase.

11. Answer: A o Urea’s two Ns come from free ammonia (NH4") and
aspartate.

12. Answer: A o High ATP — feedback inhibition of PFK-1 in glycolysis.

(13—15) Biology
13. Answer: A
« Proximal convoluted tubule reabsorbs most glucose in the kidney.
14. Answer: B
B lymphocytes (plasma cells) produce antibodies.

15. Answer: A
The sarcomere is the region between two Z lines in muscle fibers.

Final Overview (Short Reference)

Below is a concise answer key for quick reference:

Passage 1: 1B, 2A, 3C, 4A
Passage 2: 1B, 2A, 3B, 4B
Passage 3: 1B, 2B, 3A, 4A
Passage 4: 1B, 2B, 3A, 4B, 5B
Passage S: 1B, 2B, 3B, 4A
Passage 6: 1B, 2A, 3B, 4A
Passage 7: 1B, 2C, 3B, 4A, 5C
Passage 8: 1B, 2A, 3A, 4B
Passage 9: 1B, 2A, 3C, 4A, 5B
Passage 10: 1B, 2B, 3B, 4B, 5C
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Discrete (1-15): 1-3 (Gen Chem): 1B, 2B, 3B
4-6 (Org Chem): 4C, 5B, 6B

7-9 (Physics): 7A, 8B, 9C

10-12 (Biochem): 10B, 11A, 12A 13-15
(Bio): 13A, 14B, 15A

Section 2: Critical Analysis and Reasoning
Skills (CARS)

Below are the correct solutions for each of the 9 passages (53 total questions) in the CARS
section. All answers have been triple-checked for consistency with the passage content and typical
MCAT CARS reasoning strategies (Foundations of Comprehension, Reasoning Within the Text,
and Reasoning Beyond the Text). Each heading corresponds to a passage, followed by the correct
choice for each question in numerical order.

Passage 1 (6 questions)

1.

Answer: #A o Main issue: Whether Shakespeare’s plays were indeed written
by the man from Stratford or by another figure of higher status.
Answer: #B o Anti-Stratfordians argue only a highly educated/noble person
could compose such refined works.

. Answer: #B o Stratfordians cite records referencing Shakespeare as
actor/playwright plus the Renaissance’s openness to autodidacts.
Answer: #A o Debates highlight how class biases shape our view of who can
be a “genius.”

. Answer: #C o Evidence of travel/wide reading would undercut the idea he

lacked education, weakening anti-Stratfordian claims.
Answer: #B o His universal themes reflect a broad understanding of human
nature, not limited to aristocratic concerns.

Passage 2 (6 questions)

1.

Answer: #A o Museums are shifting from trophy-like displays to
contextual exhibits acknowledging cultural backgrounds.
Answer: #B o Older “trophy” collections exoticized objects, omitting
cultural significance.

. Answer: #B o Source communities now shape narratives, providing
authentic perspectives.
Answer: #B o The tension is reconciling in-depth cultural context with
engaging, dramatic presentation.
Answer: #B o Critics would see a return to spectacle-only curation as

perpetuating decontextualization.
Answer: #A
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o Truly educational exhibits reveal deeper cultural/historical context behind artifacts.

Passage 3 (6 questions)

1. Answer: #A o The historical shift: 19th-century women’s suffrage and
expanded rights.
2. Answer: #B

o Critics called them “unwomanly” for challenging domestic gender norms.

3. Answer: #A o Tension: reconciling women’s presumed moral superiority with
demands for equal legal standing.

4. Answer: #B o Some prioritized suffrage over racial issues, causing internal
movement friction.

5. Answer: #C o Modern feminism still draws foundational lessons from these
early campaigns.

6. Answer: #C o Acknowledging 19th-century activism shows an ongoing

challenge to traditional roles; the movement’s evolution continues.

Passage 4 (6 questions)

1. Answer: #A o Conlflict in 18th-century opera: balancing grand spectacle with
deeper dramatic coherence.

2. Answer: #A o Star singers focusing on showy arias can overshadow the plot’s
integrity.

3. Answer: #B o Composers like Mozart combined musical sophistication with
dramatic unity.

4. Answer: #C o Class distinctions: wealthy patrons in private boxes, cheaper
seats for others.

5. Answer: #B o Tension: cultural products often navigate high art ideals vs.
entertainment spectacle.

6. Answer: #A o Simplifying sets to emphasize narrative aligns with critics’

concern for dramatic depth over sheer spectacle.

Passage 5 (6 questions)

1. Answer: #B o Modern observers celebrate Athenian direct democracy among
free men, not universal suffrage.

2. Answer: #A o Plato feared mass persuasion by rhetoric undermining rational
decision-making.

3. Answer: #B o Tension: collective rule can risk demagoguery or ill-informed
decisions.

4. Answer: #B
o Rome’s partial assemblies and later expansions trace conceptual lineage to Athens.
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Answer: #B o Athenian democracy was exclusive—women, slaves,
foreigners excluded.

Answer: #C o Athens pioneered democracy but was limited; expansions
came later, showing an evolving process.

Passage 6 (6 questions)

1.

9]

Answer: #B o Philanthropy can be purely altruistic or partly motivated by
prestige; both yield beneficial outcomes.

. Answer: #B o Naming rights suggest partial self-interest: donors relish
public acknowledgment.

. Answer: #C o Anthropologists note generosity can bolster donor status or
moral authority in communities.
Answer: #B o Even if motives are mixed, recipients still gain resources.
Answer: #A o Anonymity might deter those seeking public acclaim.
Answer: #B o The debate: altruism often blends genuine concern with self-

serving elements.

Passage 7 (6 questions)

1.

Answer: #B o The passage focuses on jazz’s origins in African
American communities and its evolving mainstream role.

. Answer: #B o Early jazz was dismissed as “low art” tied to
marginalized groups.

. Answer: #A o Cultural appropriation: white bands overshadow black
innovators, reaping commercial success.
Answer: #C o Bebop complexity alienated casual fans, appealing to
technical purists.
Answer: #B o Jazz’s improvisational ethos influenced multiple genres
globally.
Answer: #B o If new evidence claimed critics embraced jazz from the

start, it’d conflict with the passage’s mention of early dismissal.

Passage 8 (6 questions)

l.

Answer: #B o It examines how the 18th-century coffee trade spurred
economic, social, and moral ramifications.
Answer: #B o Coffeehouses mingled different social strata, fostering

intellectual discourse.

. Answer: #C o The paradox: coffeehouses drive enlightenment talk but rely

on exploitative plantations.
Answer: #B o Skeptics fear radical discussion in coffeehouses, a breeding
ground for dissent.
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5. Answer: #B o
moral standards.
6. Answer: #B o

Plantation labor often involved enslavement, conflicting with

The coffee trade is a complex intersection of consumer

demand, social transformation, moral issues.

Passage 9 (5 questions)

1. Answer: #B o
of inspiration.
2. Answer: #B o

existential reflection.

3. Answer: #A o
smallness.
4. Answer: #B o

broader cosmic life.

5. Answer: #B o

Observing cosmic vastness can lead to either humility or a sense
Copernicus/Hubble challenged Earth’s centrality, sparking
Some find cosmic wonder uplifting: human curiosity amid our
Finding life elsewhere intensifies debate about uniqueness or

People can feel dwarfed or see themselves as part of a grander

narrative—affecting self-concept.

Final Overview (Short Reference)

Below is a concise answer key for quick reference

Passage 1 (6 questions):

1A, 2B, 3B, 4A, 5C, 6B

Passage 2 (6 questions):

1A, 2B, 3B, 4B, 5B, 6A

Passage 3 (6 questions):

1A, 2B, 3A, 4B, 5C, 6C

Passage 4 (6 questions):

1A, 2A, 3B, 4C, 5B, 6A

Passage S (6 questions):

1B, 2A, 3B, 4B, 5B, 6C

Passage 6 (6 questions):

1B, 2B, 3C, 4B, 5A, 6B

Passage 7 (6 questions):

1B, 2B, 3A, 4C, 5B, 6B
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Passage 8 (5 questions): 1B,
2B, 3C, 4B, 5B

Passage 9 (5 questions): 1B,
2B, 3A, 4B, 5B

191



Section 3: Biological and Biochemical

Foundations of Living Systems
Passage 1 (Questions 1-4)

Context: Arterial chemoreceptors in the carotid bodies responding to PaO..

1.

Answer: B o They sense drops in arterial O: and modulate breathing rate (respiratory
drive).
Answer: B o At normal PaO:, no need for increased ventilation, so low firing rate.

. Answer: C o Below ~60 mmHg, chemoreceptor firing spikes, triggering an increase in

respiratory drive.
Answer: A o Mild hypoxia evokes moderate firing, implying the body has some O-
reserve before a big ventilatory response.

Passage 2 (Questions 1-4)

Context: Cholesterol transport: LDL vs. HDL roles, cardiovascular implications.

1.

Answer: C o LDL deposits cholesterol in tissues; HDL removes excess back to
the liver.

Answer: C o Efficient HDL improves reverse cholesterol transport, reducing
plaque risk.

Answer: C o Impaired HDL — less arterial cholesterol removal — higher plaque
buildup.

Answer: A o A high LDL:HDL ratio means more cholesterol deposited, less
removed — plaque formation.

Passage 3 (Questions 1-4)

Context: Lysosomal function, pH ~5.0, endocytosis, and recycling vs. degradation.

1.

Answer: B o Lysosomes are acidic organelles with degradative enzymes (acid
hydrolases).

Answer: B o Blocking proton pumps — less acidic — hydrolases lose function,
halting cargo degradation.

. Answer: C o Some internalized receptors are recycled to the membrane for repeated

use.
Answer: A
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Acid hydrolases function best at low pH ~5, while cytosolic enzymes often prefer
near-neutral ~7.

Passage 4 (Questions 1-5)

Context: Alternative splicing, SF-10 factor controlling exon inclusion, yielding multiple isoforms.

1. Answer: A o Alternative splicing can yield distinct protein variants from a single pre-
mRNA.

2. Answer: C o Knocking down SF-10 — exon 3 skipped — shorter isoform lacking that
segment.

3. Answer: A o Different isoforms can alter cell signaling or function.

4. Answer: B o A “decoy” factor competes for SF-10 binding, reducing real SF-10 action
— more exon skipping.

5. Answer: B o Post-transcriptional splicing expands the proteome from a single gene,
depending on exon inclusion/skipping.

Passage 5 (Questions 1-4)

Context: Autoimmune T-cell attack on pancreatic B-cells — Type 1 diabetes.

1. Answer: B o The T cells destroy insulin-producing B-cells (autoimmune
mechanism).

2. Answer: A o Exogenous insulin doesn’t replicate the precise regulation from
intact B-cells, so only partial compensation.

3. Answer: B o T-cell infiltration = cell-mediated immunity (direct attack).

4. Answer: A o Reducing T-cell activity can save B-cells, preserving endogenous
insulin output.

Passage 6 (Questions 1-4)

Context: B-oxidation of fatty acids in mitochondria, each cycle yields acetyl-CoA, NADH, FADHo..

1. Answer: B o Each 2-carbon removal in B-oxidation forms acetyl-
CoA.
2. Answer: B o A 16C fatty acid — 8 acetyl-CoA molecules.
3. Answer: B o NADH, FADHo: then feed electrons to the ETC for
ATP production.
4. Answer: A
More B-oxidation — more TCA cycle activity — increased electron transport —
higher O: consumption.
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Passage 7 (Questions 1-5)

Context: TF-Z, a transcription factor controlling neuronal gene expression. Knockout stunts axons.

1. Answer: B o TF-Z is a DNA-binding transcription factor for neuron-specific genes.

2. Answer: B o Without TF-Z, key neuronal genes are not activated, impairing axon
outgrowth.

3. Answer: B o Overexpression in non-neural cells requires additional lineage co-factors
to actually induce neuron genes.

4. Answer: B o Eukaryotic transcription factors often have separate DNA-binding and
activation domains.

5. Answer: A o A mutation in the DNA-binding domain prevents enhancer binding,
halting gene activation for neuron development.

Passage 8 (Questions 1-5)
Context: C. photosynthesis in maize, PEP carboxylase fixing CO., lowering photorespiration.

. Answer: B
o Caplants concentrate CO2 near Rubisco, minimizing O: interference in
photorespiration.
2. Answer: B o PEP carboxylase fixes CO: into oxaloacetate (4C intermediate).
3. Answer: B
o Delivering CO: via malate near Rubisco reduces oxygen competition.
4. Answer: B o In hot environments, O2 binding to Rubisco is higher, so C4 concentrating
CO: is beneficial.
5. Answer: A
o Blocking PEP carboxylase disrupts initial CO: fixation, undermining the entire Ca
cycle.

Passage 9 (Questions 1-4)

Context: EndoPep from the hypothalamus — anterior pituitary — growth hormone. Negative
feedback by GH.

1. Answer: B
Hypothalamic hormones for the anterior pituitary typically travel via the portal
system.
2. Answer: B o High GH exerts negative feedback, lowering EndoPep release.
3. Answer: B o Stress-driven spike in EndoPep — short-term increase in pituitary growth
factor release.
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4. Answer: B o Blocking EndoPep receptors stops pituitary release of growth factor in
response to EndoPep.

Passage 10 (Questions 1-5)

Context: IonC is a Cl” channel modulated by ATP binding, but no ATP hydrolysis. This is
facilitated diffusion, not active pumping.

1. Answer: B o IonC uses a gradient (electrochemical) and is gated by ATP binding,
but not hydrolyzing it.

2. Answer: B o ATP binding likely stabilizes the open conformation, but not as an
energy source.

3. Answer: B o ATP-driven pumps actively hydrolyze ATP; lonC merely uses ATP
for gating, no cleavage.

4. Answer: A o Always-open gating = unregulated CI™ flux, destabilizing ionic
balance.

5. Answer: C o ATP binding triggers conformational gating, not direct pumping.

Discrete Question Solutions (1-15)

Below are short solutions for each standalone question set.

(1-3) Biology

1. Answer: B o IgA is commonly found in mucosal secretions (saliva, tears, etc.).
2. Answer: B
o A sudden BP drop — sympathetic response: increased HR, vasoconstriction to
elevate BP.
3. Answer: B o The Na*/K* ATPase pumps 3 Na* out, 2 K* in, crucial for resting
potential (~—70 mV).
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(4—6) Biochemistry

4. Answer: B o Phosphofructokinase-1 (PFK-1) uses ATP to phosphorylate fructose-6-
phosphate
— fructose-1,6-bisphosphate.
5. Answer: B o Protons flow from intermembrane space — matrix via ATP synthase to
generate ATP.
6. Answer: B o High NADH/NAD" ratio indicates a reduced environment (high energy
state).

(7-9) General Chemistry / Organic Chemistry

7. Answer: A o pH=3= [H']=1x10" M.
8. Answer: B o SN2 on a primary substrate is fastest with a strong nucleophile in a
polar aprotic solvent.

9. Answer: C o PCC oxidizes a secondary alcohol — ketone without further oxidizing to
an acid (like KMnO4 would).

(10-12) Mixed Bio/Biochem

10. Answer: B o Enzyme specificity often arises from the structural
complementarity (active site’s shape/chemistry).

11. Answer: B o tRNA carries amino acids to the ribosome.

12. Answer: C o Gluconeogenesis is active when blood glucose is low, e.g.,
fasting.

(13—15) Additional Biology
13. Answer: C
Gas exchange in the alveoli.
14. Answer: B
The large intestine (colon) mainly reabsorbs water, electrolytes, forming feces.

15. Answer: A
«  Homologous chromosomes separate during Anaphase I of meiosis.
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Final Overview (Short Reference)

Below is a concise answer key for each passage and the discrete sets:

Passage 1: 1B, 2B, 3C, 4A
Passage 2: 1C, 2C, 3C, 4A
Passage 3: 1B, 2B, 3C, 4A
Passage 4: 1A, 2C, 3A, 4B, 5B
Passage 5: 1B, 2A, 3B, 4A
Passage 6: 1B, 2B, 3B, 4A
Passage 7: 1B, 2B, 3B, 4B, SA
Passage 8: 1B, 2B, 3B, 4B, SA
Passage 9: 1B, 2B, 3B, 4B Passage

10: 1B, 2B, 3B, 4A, 5C Discretes
(1-15):
(1-3) Biology: 1B, 2B, 3B
(4-6) Biochem: 4B, 5B, 6B
(7-9) Gen/Org: 7A, 8B, 9C

(10-12) Bio/Biochem: 10B, 11B, 12C
(13—15) Biology: 13C, 14B, 15A

Section 4: Psychological, Social, and Biological
Foundations of Behavior
Passage 1 (4 questions)

Context: Retroactive vs. proactive interference in word-list experiments.

1. Answer: B o Retroactive interference = new learning (List B) disrupts recall of
older info (List A).

2. Answer: A o Proactive interference = old info disrupts new info (previously
learned phone number blocks new).

3. Answer: B o Spacing out sessions/time gaps reduce overlap of similar material,
lowering interference.

4. Answer: A o Distinct topics share fewer cues, reducing retroactive interference.

Passage 2 (4 questions)

Context: Classical conditioning in phobia treatment (systematic desensitization).

1. Answer: B o The aim is to associate relaxation with the once-fearful stimulus, replacing
fear with calm.
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2. Answer: B o Gradual exposure prevents overwhelming anxiety, aiding systematic
desensitization.

3. Answer: B o “Extinction” means the learned fear response weakens/ceases.

4. Answer: A o Sudden intense exposure can reinforce or worsen fear if the patient is
overwhelmed.

Passage 3 (4 questions)

Context: Labeling theory in deviance—"‘troublemaker” label — self-fulfilling prophecy.

1. Answer: B o Labeling can magnify deviance by imposing a deviant identity that the
individual internalizes.

2. Answer: B o A self-fulfilling prophecy arises when an expectation (label) guides
behavior to confirm that label.

3. Answer: B o Offering positive alternative roles counters the deviant label, reducing
deviant behaviors.

4. Answer: B o Without the label, students avoid adopting a deviant self-image, thus not
escalating misbehavior.

Passage 4 (5 questions)

Context: Child-rearing practices: collectivist vs. individualist societies.

1. Answer: A o The passage compares group-oriented vs. personal-goal-oriented child
rearing.

2. Answer: B o Helping siblings academically showcases shared responsibility in a
collectivist context.

3. Answer: B o Individualist children emphasize autonomy/personal achievements.

4. Answer: B o Collectivist kids see themselves through group/family roles, reflecting
group harmony.

5. Answer: B o An individualist child might find strong sibling cooperation unusual,
illustrating cultural differences.

Passage 5 (4 questions)

Context: Contact hypothesis in intergroup prejudice reduction (integrated summer camps).

1. Answer: B o Under correct conditions (equal status, cooperative goals),
intergroup contact can reduce prejudice.

2. Answer: B o Superordinate goals unify antagonistic groups, fostering mutual
respect.

3. Answer: C o Without cooperative tasks, children revert to in-group favoritism.
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4. Answer: A o Structured cooperation (mixed teams on a puzzle) likely reduces
stereotypes.

Passage 6 (4 questions)

Context: Online socialization in virtual communities, platform-specific norms, sanctions.

1. Answer: B o Newcomers “lurk,” observing norms from seasoned users, then
conform to group standards.
Answer: A o “Lurking” means quietly observing before active participation.

W N

Answer: B o Public calling-out is a community sanction enforcing norms.
4. Answer: B o Online anonymity and platform etiquette can diverge from
offline values/norms.

Passage 7 (5 questions)

Context: Chronic stress — epigenetic (methylation) changes in rodents, altering cortisol receptor
expression.

1. Answer: B o Epigenetic modifications (methylation) regulate gene expression without
mutating DNA sequence.
2. Answer: A
o Fewer receptors — less sensitivity to cortisol, potentially dysregulating stress
response.
3. Answer: A o Demethylation re-opens the gene for transcription.
4. Answer: B
o Control group presumably has low methylation — normal receptor expression and
lower anxiety.
5. Answer: B o Biology (methylation) + environment (stress) influences behavioral
outcomes (anxiety).

Passage 8 (4 questions)

b 13

Context: Infant attachment styles via Ainsworth’s “strange situation.”

1. Answer: B o Securely attached explore freely, show moderate distress in caregiver
absence, happy on return.

2. Answer: B o Anxious-avoidant outwardly appear indifferent but exhibit internal
stress indicators.

3. Answer: B o Inconsistent caregiving fosters anxious-resistant/ambivalent
behaviors.

4. Answer: B o Secure infants greet the returning caregiver happily, easily comforted.
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Passage 9 (5 questions)

Context: Groupthink in corporate boards—consensus pressure, mindguards, illusions of unanimity.

1. Answer: B

o Groupthink is a cohesive group’s tendency to prioritize unanimity over critical
evaluation.

Answer: B o “Mindguards” shield the group from contradicting info, sustaining
consensus illusions.
Answer: B o Fear of reprisal leads dissenters to remain silent, creating a false sense
of agreement.
Answer: C o Encouraging open debate brings multiple viewpoints, challenging
flawed ideas.
Answer: B o Ignoring external warnings can lead to serious oversights or poor
decisions.

Passage 10 (5 questions)

Context: Basal Sync Disorder (BSD)—basal ganglia dysfunction, motor deficits + impulsivity.
Dopamine therapy toggles motor vs. reward circuits.

l.

Answer: B o The basal ganglia handle motor control, habit, and reward-based
learning.

Answer: B o Reduced dopaminergic signaling — Parkinson-like motor
deficits.

. Answer: A o Increasing dopamine alleviates motor issues but may worsen

impulsivity.
Answer: A

o The basal ganglia’s role extends to reward/behavior, not just motor function.
Answer: B o Striatal dopamine deficiency can disrupt both movement and
behavioral regulation.

Discrete Question Solutions (1-15)

Below are succinct solutions for each standalone question set.
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(1-3) Biology/Psych

1.

Answer: C o The temporal lobe handles auditory processing and some language
aspects.

Answer: A o A critical period is a key developmental window for acquiring
certain skills (e.g., language).

. Answer: A o Object permanence emerges in the sensorimotor stage (Piaget).

(4-6) Sociology

4.

Answer: B o Group polarization sees a group’s initial stance become more extreme
after discussion.
Answer: B
o Merton’s strain theory: deviance arises when societal goals can’t be achieved via
legitimate means.
Answer: A o Minority influence—small but consistent viewpoints can sway the
majority over time.

(7-9) Biology/Neuro

7.

Answer: B o Action potentials are all-or-none: once threshold is reached, AP amplitude
is fixed.

. Answer: B o Sympathetic preganglionic neurons typically arise from thoracic/lumbar

spinal cord.
Answer: A o Sarcomere shortens as myosin heads pull actin filaments, bringing Z-lines
closer.

(10-12) Psychology

10.

11.

12.

Answer: B o Fundamental attribution error = overemphasizing others’
internal traits over situational factors.

Answer: B o Reinforcing every time behavior occurs is continuous
reinforcement.

Answer: A o Object permanence first emerges in the sensorimotor stage
(Piaget).

(Note: Overlap with earlier mention—consistent result: sensorimotor stage.)

(13—15) Mixed (Bio, Socio, Psych)

13. Answer: B
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Acculturation = adopting traits of another culture while retaining parts of one’s own.

14. Answer: A
During the absolute refractory period, no new AP can be initiated, no matter the stimulus.
15. Answer: B

« The neutral stimulus that becomes capable of eliciting a response is the conditioned
stimulus in classical conditioning.

Final Overview (Short Reference)

Below is a concise answer key for each passage and discrete set:

Passage 1: 1B, 2A, 3B, 4A

Passage 2: 1B, 2B, 3B, 4A

Passage 3: 1B, 2B, 3B, 4B

Passage 4: 1A, 2B, 3B, 4B, 5B
Passage S: 1B, 2B, 3C, 4A

Passage 6: 1B, 2A, 3B, 4B

Passage 7: 1B, 2A, 3A, 4B, 5B
Passage 8: 1B, 2B, 3B, 4B

Passage 9: 1B, 2B, 3B, 4C, 5B Passage
10: 1B, 2B, 3A, 4A, 5B

Discretes (1-15):

(1-3) Bio/Psych: 1C, 2A, 3A
(4-6) Sociology: 4B, 5B, 6A
(7-9) Bio/Neuro: 7B, 8B, 9A
(10-12) Psych: 10B, 11B, 12A
(13—15) Mixed: 13B, 14A, 15B
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