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l B} secrion: BioLoGY

Q1. si0
What does the term bacteriophage referto?

(&) Avirus thatinfects bacteria
Abacterium that infects viruses

(©) Avirusthatbehaves as abacterium

(D) Acombination of bacterium and virion

Q2. siO

Which of the following viruses contains single-stranded

DNA?

(&) Adenovirus
(B) Herpes virus
(©) Parvovirus
(D) Poxvirus

Q3. Bio

How many tail fibrils are attached to the end plate of a

bacteriophage?
® 2
4
© 6
[®) 8

Q4. s

The enzymes integrase, protease, and reverse
transcriptase are found in which virus?

(a) Hepatitis Avirus

Herpes virus
(©) Influenza virus

(©) Humanimmunodeficiency virus

Q5. sio

Whatis the end product of glucose by yeast in
anaerobic respiration?

(&) Ethanoland oxygen
Ethanol and water
(€) Ethanoland CO,

(D) Lactic acid and CO;

Q6. =0

(a) Broken-down, regenerated
Generated, broken-down
(© Oxidized, reduced

(o) Reduced, oxidized
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Q7. si0
The electron transport chain explains:

(&) Photophosphorylation

(®) Z-scheme

(©) Photolysis

(©) Mechanism of ATP synthesis

Q8. sio
What is the color of the chlorophyll-b molecule?

(&) Bluish-green
(®) Yellowish-green
(©) Dark green

(©) Reddish-green

Q9. so
Upon initial hydrolysis, starch yields:

(a) Glucose
(8) Maltose

(©) Sucrose
(©) Mannose

Q10. Bo
Human bone cells contain % of water.

® 20
® 40

© 85
® 90

QT11. B0

The unique three-dimensional shape of the fully folded

polypeptide constitutes the:

(&) Primary structure of protein
(8) Secondary structure of protein
(©) Tertiary structure of protein
(©) Quaternary structure of protein

Q12. =0

Butyric acidisa _____ carbon fatty acid.

® 6

® 2

© 4

© 8

Q13. s

Which of the following is a conjugated molecule?
(&) Protein

Lipid

() Glycoproteins
@) Vitamins
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Q14. so

The hydrolysis process is the reverse of which process?

(&) Photolysis
Condensation
(€) Deduction

(o) Convection

@Q15. &0
Proteins are the main

of the cell.

(a) Physiological components
(8) Functional components
(€) Structural components
(D) Biological components

Q16. =0
The cell wall may be absent in which of the following?

(&) Plants and Algae

Algae and Fungi
(©) Fungiand Archaea

(D) Bacteria and Archaea

Q17. =0

_____ are the structures formed by invagination of the
plasma membrane and have been associated with cell
division and DNA replication in prokaryotic cells.

(®) Lysosomes

(B) Mesosomes

(© Golgibodies

(D) Phragmoplasts

Q18. ko

Which of the following are single-membranous
organelles?

(a) Mitochondria and ribosomes

Cytosol, mitechondria, and ribesomes

(©) Golgibodies, lysosomes, and endoplasmic reticulum
(D) Golgibodies, lysosomes, and mitochondria

Q19. w0
Movement of molecules against the concentration
gradient is termed:

(&) Passive transport
Active transport

(© Facilitated diffusion
(o) Filtration
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Q20. sio

The digestive vacuoles and autophagosomes are also
known as:

(&) Phagocytosis vesicles

(8) Primary lysosomes

(€) Secondary lysosomes

(©) Peroxisomes

Q21. sio

The cell wall of bacteriais composed of:
(®) Chitin

(®) Murein

© Cellulose

(©) Hemicellulose

Q22. sio

Which one of the following is common to both
prokaryotic and eukaryotic cells?

(&) Cytoplasmic streaming movement

(®8) Ribosome

() Binary fission
@) Nuclearenvelope

Q23. sio

There is no clear morphological difference between
dendrites and axons in sensory neurons, except for
their:

(&) Thickness

(®) Length

(© Terminal portions

@) Myelination

Q24. so

The neurotransmitter active outside the Central
Nervous System (CNS)is:

(&) Acetylcholine

(&) Dopamine

(©) Glutamate

@) Serotonin

Q25. sio

A hormone that plays a majorrole in social bonding,
childbirth, milk ejection, and sexual reproductionis:
(a) Estrogen
(®) Oxytocin
(©) Prolactin
(D) Secretin
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Q26. =0
Which hormone is produced by the human placenta?

(&) Follicle-Stimulating Hormone (FSH)
Luteinizing Hormone (LH)

(©) Progesterone

(D) Testosterone

Q27. =0
The middle layer of the meninges s the:

(A) Arachnoid mater
(8) Piamater

(c) Duramater

(o) Cranium

Q28. &0
The part of the brain that guides smooth and accurate
motions and maintains body postureis the:

(a) Cerebrum
Cerebellum
(© Pons

(0) Medulla

Q29. sio

Awater vascular system (ambulacral system) is aunique

and complex organ system found specifically in:

(&) Sponges
Arthropods
(c) Echinoderms
(D) Fishes

QR30. =0
Roundworms belong to which phylum?

(&) Annelida
Coelenterata
(€) Nematoda

(D) Platyhelminthes

Q31. eio
A ssilverfishis classified as a/an:

@®) Insect

Mollusc
(©) Jawless fish
(D) Cartilaginous fish

Q32. =0

True tissues are absent in which of the following animal
groups?

(&) Flatworms

Sponges
(© Cnidarians
(o) Roundworms
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Q33. sio

Enzymes lower the activation energy by stabilizing the
transition state of ametabolic reaction primarily due to:
(&) Changing conditions within the active site

(8) Changing conditions within the protein framework
(€) Rearranging fatty acidsin the active site

(©) Distorting molecules inthe allosteric site

Q34. sio

Competitive inhibitors compete with the:
(®) Enzyme

(8) Substrate

(© Product

(©) Coenzyme

Q35. B0
Non-competitive inhibitor molecules have:

(a) Asimilar structure to the normal substrate molecule

(8) Aquitedifferent structure from the substrate molecule
(©) Adifferent conformation but fitinto the active site

(©) Asimilar conformation but do not fitinto the active site

Q36. sio

Azincionis attached at the active site of the enzyme
carboxypeptidase. The zinc ion functions as:

(&) Acoenzyme molecule

(8) Anactivator

©) Aninhibitor molecule
@) Acontroller of the allosteric site

Q37. o

What is the optimum physiological pH range for most
human cellular enzymes?

@) 2to3
® 3to5

©) 6to8
©) 81010

Q38. =0

Adaptations that an organism acquires by its own
actions during its lifespan without modifying its
genome are:

(&) Heritable

(®) Non-heritable

(€) Canbe made heritable through somatic modification
(©) Sometimes heritable and other times non-heritable
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Q39. B0

For the evolutionary process of allopatric speciation to

occur, which of the following is NOT a geographical
barrier?

(&) Ocean

River
(€©) Mountain

(o) Atmosphere

Q40. &0
According to the Biogenetic Law of Ernst Haeckel:

(&) Thereis survival of the fittest
Thereisuse and disuse of organs
(€) Phylogeny recapitulates ontogeny
(o) Ontogeny recapitulates phylogeny

Q41. so

The animal species on the Galapagos Islands most
closely resemble species living on the:

(a) Northern Europe mainland

Great Britain mainland

(€) North American mainland

(o) South American mainland

Q42. sio

Digested food from the small intestine is carried directly
to the liver by the:

(&) Hepatic artery

Hepatic vein

(© Hepatic portalvein

(D) Hepatic portal artery

Q43. sio

_____ proteins are produced by white blood cells in
response to and provide humoral immunity.

(&) Antibiotics, antigens
Antibodies, RBCs

(c) Globulins, histamine
(D) Antibodies, antigens

Q44. sio
The lymphatic vessels of the body empty lymph into the
bloodstream at the:

(&) Abdominalvein

Jugular vein
(© Subclavianvein

(D) Bile duct
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Q45. &0

Flow of blood entering the capillaries is adjusted by:
(&) Heartdirectly

(®) Pre-capillary sphincters

(©) Meta-arterioles

@) Venousvalves

Q46. sio

The pressure exerted by a solution separated by a
semipermeable membrane from pure wateris termed:
(&) Osmotic pressure

(8) Soil potential

(©) Solute potential

(©) Solvent potential

Q47. sio

Which of the following is NOT a consequence of
anaerobic respirationin human muscle cells?

(&) Muscle cramps

(8) High consumption of energy

©) Muscle pain
() Tiredness and fatigue

Q48. sio

Respiratory surfaces across animals exhibit which of the
following mandatory characteristics?

() Itmustbe permeable

(8) It must be thick for low diffusion

() Itshould be non-vascularized

@) It should have alow ventilation mechanism

Q49. w0
Which of the following organisms s a prokaryote?

(&) Protista

(8) \textit{Escherichia coli}
©) \textit{Amoeba}

@) Fungi

Q50. sio
What is the number of distinct structural layers present
in the Gram-negative bacterial cell wall?

(&) Cne
®) Two

©) Three

e
(©) Four
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@51. sio

The division of cocciin three perpendicular planes
forms a sarcina, whichis a cubical packet of how many
cocci?

® 2

4

@© 8

© 16

Q52. sio

Which of the following statements is correct regarding
human pulmonary ventilation at rest?

(&) Inspirationis an active process

Expirationis an active process

(©) Inspiration is a passive process

(D) Bothexpiration and inspiration are passive processes

Q53. si0
Nitrifying bacteria are classified physiologically as:

(a) Heterotrophic bacteria
Chemosynthetic bacteria
(€) Saprophytic bacteria

(D) Parasitic bacteria

Q54. so

Each human testisis divided by fibrous septainto
approximately:

(&) 50to100lobules

150 to 200 lobules

(© 200to0250 lobules

(©) 250t0 300 lobules

Q55. sio

Which cells in human males are responsible for the
secretion of testosterone?

(&) Pituitary cells

Hypothalamic neurons

(c) Sertolicells
(D) Leydig cells (interstitial cells)

Q@56. sio

The fertilized ovum is implanted and undergoes
embryonic development within the:

(R) Ovary

Uterus
(© Oviduct

(D) Cervix
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Q57. sio

The blood concentration of luteinizing hormone (LH)
reaches its maximum peak during which stage of the
menstrual cycle?

(&) Menstrual stage

(8) Proliferative stage

©) Ovulationstage

() Secretory stage

Q58. so
The major mode of transmission of syphilis is:

(&) Blood transfusion
(8) Insectbite

(©) Contaminated water
(@) Sexualcontact

Q59. &0

Which of the following statements is FALSE regarding
cartilage?

(&) There are many blood vesselsincartilage

(8) Itisaform of connective tissue

() Itcoversends of the bones at joints

(@) Itis much softer thanbone

Q60. B0

Which of the following muscle components serves as a
high-energy phosphate reservoir for rapid ATP
regeneration?

(&) ATP

(8) Creatine phosphate

(©) Myoglobin

@) Creatinine phosphate

Q61. sio

Which of the following is NOT found within skeletal
muscle fibers in humans?

(&) Multiple nuclei

(8) Multiple mitochondria

(©) Large amount of myoglobin

©) Large amount of hemoglobin

Q62. 80
A hinge jointis present between which of the following
articulating bones?

(&) Humerus and radio-ulna

(8) Femur and pectoral girdle
(©) Femur and acetabulum

(©) Humerus and pectoral girdle
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Q63. sio

Atest crossis performed to determine whether an
individual displaying a dominant phenotype is
homozygous or heterozygous. Which of the following
represents a test cross?

(a) Unknown phenotype x \text{At}

Unknown genotype x \text{tt}

@ Unknown genotype x \text{AB}

(D) Unknown genotype x \text{TT}

Qé4. s

What clinical complication can occurwhenanRh ™ -
negative woman conceives a child who is Rh " -positive
by anRh™ -positive father?

() Maternal-fetal Rhincompatibility

Paternal-fetalincompatibility

(©) Cancerof thefetus

(o) Immediate death of the mother

Q65. sio

DNA stores hereditary biological informationin discrete
functional units termed:

(A) Genes

Phenotypes
(©) Karyotypes
(D) Cells
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Q66. sio

In his studies on sex linkage in \textit{Drosophila
melanogaster}, Thomas Hunt Morgan crossed white-
eyed males (X*Y') with wild-type homozygous red-
eyed females (X X*'). What was the observed
phenotype of the F, offspring?

(&) Allred-eyed males and females

Red-eyedfemales and white-eyed males

White-eyed females and red-eyed males
Allwhite-eyed females and males

®e6e

Q67. eio

Which one of the following human genetic conditionsis
inherited as an X-linked dominant disorder?

(&) Hemophilia A

() Red-green colorblindness

(©) Hypophosphatemic rickets

(@) Beckermuscular dystrophy

Q68. w0

The mode of inheritance of genetic traitsin humans
cannot be studied by controlled experimental crosses
andis therefore traced through:

(&) Experimental mating
(8) Chi-square analysis
(c) Pedigree analysis

(@) Probability analysis
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l il SECTION: CHEMISTRY

Q69. cHem
One atomic mass unit (a.m.u.) is defined as:

(&) The mass of an atom of 12C
+ththe mass of a *C atom
(© Sththemass of a'Hatom
(D) The mass of one atom of every chemical element

Q70. cHem

A compound of sodium oxide contains 74.2% sodium
and 25.8% oxygen by mass. What is the empirical
formula of the compound?

@) NaO

NaO,

© Na,0

(D) NasO

Q71. cHem

A sample of 30.0 g of 2-propanol was oxidized with
excess acidified K,Cr,0; under reflux. The organic
product (propanone) was isolated by distillation with a
percentage yield of 75.0%. What was the mass of
product obtained?

@) 1.74g

21.75g

© 2.74¢g

() 29.0¢g

Q72. cuem

According to which scientist is the wave mechanical
probability of finding an electron at a specific positionin
space formulated?

(&) Bohr
De Broglie
(©) Hund

(o) Schrodinger

Q73. chuem

Which gas present in a gas discharge tube produces the
lightest canal ray particles (positive ions)?

(&) Ar
He
© m
@ Ne
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Q74. cuem

Which chemical element possesses the ground state
electronic configuration 1s2 252 2pf 352 3p57?

Ar
Cl

Na
S

Pee®

Q75. cuem

What is the atomic number (Z) of a transition metal
element that contains four unpaired electrons inits
ground state?

® 6

@® 14

© 22

© 26

Q76. chem

A gaseous mixture contains 9.6% NHj, 22.6% Ns, and
67.8% H; by volume. If the total pressure is 50 atm, the
partial pressure of H, is given by:

= BT.8x100
A) &0
fpy Al 100
\E} 100

> BI8x50
@J 00
fE\ GT.8-4-50
T
Q77. cHem

If we want to raise the temperature of one mole of an
ideal gas by one Kelvin at constant pressure, how much
work energy is expended by the gas?

@) 0.08217

@ 8.314dm" - atm

© 0.0821kJ
®) 0.0821 dm” - atm

Q78. cHem

Heat flow betweentwo interacting gases continues
until all molecules in both systems attain the same
average:

(&) Translational kinetic energy

(8) Rotationalkinetic energy

(c) Translational potential energy

@) Vibrational kinetic energy
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Q79. cHem

Variationin the strength of intermolecular dipole-dipole

forces directly alters many bulk physical properties of
liquids. Which of the following propertiesis NOT

affected by the strength of dipole-dipole forces?
(&) Boiling point

Heat of vaporization

(€) Heat of sublimation

(D) Moles

Q80. cHem

Which of the following factors does NOT affect the
maghnitude of the equilibrium vapor pressure of a pure
liquid?

(&) Amountofliquid

Size of the molecules

(©) Temperature of the liquid
(D) Intermolecular forces

Q81. cHem

The smallest fundamental repeating geometric block
that contains the complete structural and symmetry
information of a crystal lattice is called the:

@ Cell
Unit cell
(© Crystal lattice

(©) Crystalunit

Q82. cuem

Which class of crystalline solids is also categorized as
atomic network solids?

(a) Covalent solids

lonic solids
(© Metallic solids
(D) Molecular solids

Q83. cHem

The decrease in the solubility of a sparingly soluble salt
caused by the addition of a soluble electrolyte
containing anidentical ionis known as the:

(&) Le Chatelier principle

Solubility product
(©) Commonioneffect

(D) Distribution law
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Q84. cuem

Precipitation of a sparingly soluble salt from solution
occurs when the ionic product (Q.p) is:

(A) Less than K,

Greaterthan K,

©) Equalto K.,

(D) Atany arbitrary non-zero concentration

Q85. chEm

The direction in which a chemical equilibrium shifts in
response to a change in concentration, temperature, or
pressureis predicted by:
(&) Le Chatelier's principle

(8) Law of mass action

©) Hess'slaw

(©) Law of heat of formation

Q86. cuem

What is the overall reaction order for the rate equation:
Rate = k[H,][NO,*?

@1

® 2

©3

© 4

Q87. chem

Catalysis in which the catalyst and the reacting
chemical species existin the same physical phase is
termed:

(&) Heterogeneous catalysis

(8) Homogeneous catalysis

(©) Enzymatic adsorption catalysis
(®) Autocatalysis

Q88. cuem

The Born-Haber cycle used to evaluate the lattice
energies of ionic crystals represents an experimental
application of:

(&) Henry'slaw

(8) Le Chatelier's principle

(€) Hess'slaw
(©) The commonion effect

Q89. cHem

Which of the following thermodynamic quantitiesis a
state function?

®) Workdone

(8) Heatabsorbed

(©) Frictional dissipation
(©) Enthalpy
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QR90. cHem

The operation of an electrochemical cell (galvanic or

electrolytic) is fundamentally based upon which type of
chemicalreaction?

(&) Acid-base neutralization
Redoxreaction

(€©) Nucleartransmutation
(D) Precipitation reaction

Q9. chem

In which of the following chemical compounds does
oxygen exhibit a fractional oxidation state?

(&) OF.

NaxO2

© KO,

® ClLO;

Q92. cHem

Which of the following alkali metal elements has the
smallest atomic radius?

@ Na

K

© Rb

(© Li

Q93. cHem

Among the chlorides LiCl, BeCl2, NaCl, and CsCl, the
compounds possessing the greatest and the least ionic
character, respectively, are:

(&) LiCland CsCl

NaCland LiCl

(© CsCland NaCl

(© CsCland BeCly

Q94. cHem

Which statement correctly describes the

transformation of magnesium atoms during ionic bond

formation with chlorine?

(a) The change is reduction, because there has been a gain of
electrons

The change is oxidation, because there has been aloss of
electrons

(©) The change is reduction, because there has been aloss of
electrons

(0 The change is oxidation, because there has been a gain of
electrons
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Q95. cHem

According to VSEPR theory, an AB, molecule with no

lone pairs around the central atom adopts which
molecular geometry?

() Trigonal planar

(8) Regular tetrahedron
(©) Regular octahedron
(@) Trigonal pyramidal

Q6. cuem

Why does aluminum chloride form a stable dimer (AL, Cl,
)in the vapor phase?

(&) Aluminumis electron-rich

(8) Aluminum has lone pairs of electrons

(©) Aluminum donates lone pairs to form bridges

(@) Aluminum forms coordinate covalent bonds with chlorine to
completeits octet

Q97. cHem

Which group of the periodic table contains non-metals,
metalloids, and metals among its members?

(&) Group|-B

(®) Group VII-A(Group 17)

(©) Group IV-A(Group14)

(©) Group VI-A(Group16)

Q98. cHem

Which of the following alkaline earth metal sulfates is
virtually insoluble in water?

(&) BeSO4

(8) BaSO,

(©) MgSO0,

=
(@) CaS0,

Q99. cuem

Which of the following coordination complexes exhibits
tetrahedral geometry?

@) [Fe(CO);]

® [Cu(CN),[*

©) [AuCl]

'@ [Pt{NH;\}.1:2 !

Q100. chem

In which pair of 3d-transition elements does one
element have all unpaired d-orbitals while the other has
all paired d-orbitals inits ground state?

(®) CuandZn

@- CrandFe

@ Crand Cu

©) Mnand Co
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Q101. chem

Inwhich of the following functional groups is the central
carbon atom sp hybridized?

(& —CHO

COOH

© -CN

(0 ~COOR

Q102. cuem

Organic compounds containing the —SH functional
group are systematically classified as:

(&) Alcohols

Thio-alcohols

(€) Thio-ethers

(D) Nitriles

Q103. cuem

What s the total number of structural and geometric
isomers possible for a hydrocarbon having the
molecular formula CsHg?

@ 2

3

© 4

@© 5

Q104. chem

An alkylbenzene is formed when benzene is treated with
an alkyl halide in the presence of anhydrous aluminum
chloride. Identify this type of organic reaction:

(8) Halogenation

Friedel-Crafts acylationreaction

(©) Friedel-Crafts alkylation reaction

(o) Sulphonation

Q105. cHem

Three alternating single and double carbon-carbon
bondsin abenzenering are termed:

(&) Conjugate bonds

Coordinate covalent bonds

(© Fixedlocalizedbonds

(D) lonic bonds

Q106. cuem
Which of the following classes of hydrocarbons exhibits
the highest relative acidity?

(&) Alkane

Alkene
(©) Alkyne
(D) Cycloalkane
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Q107. chem

Inthe photochemical free radical chlorination of
methane, the attack of a chlorine freeradical ona
methane molecule to generate a methyl free radical
occurs during the:

() Initiation step

(8) Propagation step

(©) Termination step

(@) Equilibrium step

Q108. chem

Theratio of sigma () bonds to pi (=) bonds in amolecule
of benzene (CsHs) is:

@) 1:3

® 31

©) 41

@) 14

Q109. cHem

When ahalide ionis removed from an alkyl halide, a
carbocationis formed. Identify the most reactive (least
stable) carbocation:

(&) Primary carbocation
(8) Secondary carbocation
(©) Tertiary carbocation
(D) Methylcarbocation

Q110. cuem
Freonis commercially and commonly utilized as a:

() Refrigerant

(»

Solvent

®

A
o

Insecticide
) Fire extinguisher

,._.
\&

®

QTI1. chem

Neopentyl chloride belongs to which structural class of
alkyl halides?

(&) Primary alky! halide
(8) Secondary alkyl halide
(©) Tertiary alkyl halide
(©) Quaternary alkyl halide

QN2. cuem

What is the common chemical name of propane-1,2,3-
triol?

(A) Butylalcohol

(®) Glycol
©) Glycerol
©) Propylalcohol
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QN3. chHem

Benzene is produced when which of the following
compounds is heated with a metallic reducing agent
(such as zinc or sodium)?

(@) Alcohol
Butyl alcohol
(©) Propanol

(@) Phenol

QN4. chem

When phenolreacts with formaldehyde in the presence
of an acidic or basic catalyst, which intermediate
productisinitially formed?

(&) Adduct (hydroxymethyl phenol)

Hydroniumion

(€©) Oxoniumion

(D) Phenoxideion

Q115. chem

What s the correct IUPAC name for the organic
compound CH;CH2CH:COCH:CHO?

(&) 3-oxohexanal

3-onehexanal

(©) 2-oxohexanol
(D) 3-cnehexanol

Q116. chem

Whichis the most suitable reagent for the selective
oxidation of a primary alcohol to an aldehyde (R —
CH:0OH — R — CHO)?

(&) KMnO,/NaOH

Pyridinium chlorochromate (PCC)

© Cr0,/H,80,

(©) K3Cry0; /conc. HySO,

QN7. chem
Which one of the following qualitative diagnostic tests
is also known as the silver mirror test?

(a) Fehling's test
lodoform test

(©) Tollens'reagent test
(D) Benedict's test
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QNI8. chem

Which among the following substituted carboxylic
acids exhibits the lowest pH (highest acidity)?

(&) CH,CH,COOH

(8) CH,CICH,COOH

(© CH,CClL,COOH

(©) CH;CH:CH:COOH

Q119. chem

If both a carboxylic acid group (—COOH) and aketone
group (—CO-) are present in the same carbon chain, the
systematic IUPAC name is formed using:

(&) oxo, oic acid

(8) one, oic acid

(©) al, cicacid

@) ol, oic acid

Q120. cHem

When monocarboxylic acids and dicarboxylic acids of
comparable molecular mass are compared, how do
their melting points compare?

(&) Monocarboxylic acids have greater melting points

(®8) Dicarboxylic acids have greater melting points

(c) Both acids have similar melting points
@) No consistent trend exists

Q121. chem

Wheningested food enters the stomach, the catalytic
action of which enzyme ceases due to the highly acidic
gastric pH?

(@) Lipase

®) Amylase

(©) Maltase

@ Hydrolase

Q122. cuem

Which of the following is a copper-containing plasma
protein that plays an essential physiologicalrolein
binding and transporting copper throughout the body?
(&) Hemoglobin

(8) Glycoprotein

©) Ceruloplasmin
®) Hi
(o) Histone
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I SECTION: PHYSICS

@Q123. puy

Which of the following mathematical equations
correctly relates the peak voltage (1;) and root-mean-
square voltage (Vins) of an alternating sinusoidal
voltage?

® Vo = 1.414 Vims

V[? = 1010 v;ms
@ V[? = 10.70 .Vrms
(o) BothAandB

Q124. »euy

What s the shape of the velocity-time graph for an
object moving along a straight line with uniform
(constant) acceleration?

(&) Parabolic line

(B) Straightline with a constant slope

(© Incline curve
(o) Decline curve

@Q125. Fuv

Which of the following provides the correct physical
definition of variable velocity?

(®) Unequal distances are covered in equal intervals of time

(8) Equal displacements are made in unequalintervals of time

(e) Unequal displacements are made in equal intervals of time
(©) Equal displacements are made in equal intervals of time

Q126. euy

A stone projected horizontally from the roof of a tall
building follows a trajectory whose geometric pathis:
(&) Circular

Two straight line segments

(©) Hyperbolic
(D) Parabolic

Q127. euy

Which of the following statements regarding Newton's

third law of motion is INCORRECT?

(a) The reactionforce on a body is always balanced by the action
force onthe body

(B) Reactionand action forces are always egual in magnitude

(©) Action andreaction forces never act on the same body

(D) Newton's third lawis valid in all mechanical interactions
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Questions 123 to 176 (54 MCQs)

Q128. euy

A fireman of mass m slides down a vertical rope. The
breaking tension of the ropeis $ of his total weight. With
what minimum acceleration must the fireman slide
down so that the rope does not snap?

®
®
© %

® 0

-]

Q129. euy

When a heavy coin falls through a short distance in air, it
does notreach terminal velocity primarily because:

(&) The coinhas not hit the ground yet

(®) The weight of the coinis equal to air resistance

(©) The weight of the coinincreases as air resistance increases

(@) Theweight of the coinremains substantially greater than the air
drag force

Q130. puy

The electrical energy consumed by a 60 W light bulb in
2sis:

(&) 1207

(®) 60J

© 303

©) 0.027

Q131. puy

An elastic spring stretched by a displacement z stores
potential energy V. If the stretching is increased to nzx,
the potential energy stored in the spring becomes:

@ nV

@ L

=

@ niV

Q132. Fuy

Assuming negligible energy loss due to friction and air
resistance, a pole vaulter converts kinetic energy
directly into gravitational potential energy. If an athlete
lifts his center of gravity by 5.0 m during a vault, what
minimum horizontal running speed must he possess
upon planting the pole? (Take g = 10m/s”)

@ 5.0m/s

@ 10.0m/s

©) 15.0m/s

@) 20.0m/s
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Q133. Puy

A particle of mass minitially at restis acted uponby a
constant force P for a time interval ¢t. The kinetic energy
acquired by the particle is:

F o
A m

P 3:1
e 2m
P
@ TIm

2.2
D 2

dm

Q134. eur

The number of complete revolutions containedin an
angular displacement of 3r radians is:

L

® 3
© 2
® 6

@Q135. puv

If aheavy flywheel rotates with a constant angular
velocity of 3.0 rad/s, the time period required to
complete onerevolutionis approximately:

@ 0.67s
1.0s
© 1.3s
@) 2.1s

@Q136. Puy

An aircraft performs a vertical loop of radius r. The
minimum speed required at the highest point of the
loop to maintain a circular path without falling is:

® 3gr

v2gr

© yar

® v¥

Q137. puy
Which of the following characteristics of a sound wave
increases directly whenits amplitude isincreased?

(a) Wavelength
(B) Frequency
© Pitch

(o) Loudness
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Q138. euy

An aircraft travels at a speed of 0.50 v, where v is the
speed of sound. If the aircraft approaches a stationary
observer while emitting a sound of frequency 200 Hz,
what frequency is detected by the observer?

400 Hz

100 Hz

120 Hz

180 Hz

®@ee®

Q139. eur

If the spectral absorptionlines inthe light arriving froma
distant galaxy are shifted toward the red end of the
spectrum, it indicates that the galaxy is:

(&) Approachingthe Earth

(®) Receding from the Earth
(c) Stationary relative to the Earth

(©) Movingin a perpendicular circular orbit

Q140. euy

The shortest linear distance between any two adjacent
points vibrating in phase on a progressive wave is called

(&) Displacement
(®) Amplitude
©) Wavelength
(o) Time period

Q141. euy

In the complete absence of external damping and
resistive frictional forces, when will an oscillating simple
harmonic system cease oscillating?

(&) Never

(®) After10 minutes

©) In10 minutes
©) Immediately

Q142. ruy

Mechanical waves can be generated and transmitted
through all of the following EXCEPT:

(&) Oscillating electric and magnetic fields
(®) Helical coil springs

(c) Stretchedropes
D)

=
(o) Surface waterwaves
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Q143. euy

Reducing the suspended mass M of a simple harmonic
mass-spring oscillator to % will change its natural
frequency of oscillation by a factor of:

(&) One-fourth

Double
(©) Quadruple

® Half

Q144. euy

Adistant starrecedes radially from Earth with a velocity
of 1.40 x 10" m/s. It emits a characteristic spectral line of
frequency 4.57 x 10' Hz. Taking the speed of light as

¢ = 3.00 x 10° m/s, what is the observed frequency
detected on Earth?

(&) 2.04 x 10" Hz

4.36 x 10" Hz

(© 457 x 10" Hz

(D) 4.79 » 10" Hz

Q145. euy

Thermodynamics is the branch of physics that primarily
investigates the quantitative relationships between:

(a) Heat energy and mechanical work

Heat and ionization energies

(©) Chemical and mechanical energies
(0) Kinetic and gravitational potential energies

Q146. euy

When an ideal gas undergoes an isothermal
compression process, the product of its pressure and
volume (PV) during the process:

(&) Continuously increases

Remains constant

@ Decreasestozero

(@) Fluctuates periodically

Q147. ruy

The temperature of a fixed mass of an ideal gasisraised
from 150°C to 300° C during an isobaric process. The final
volume of the gas will be:

(&) Halved

Doubled
(©) Unchanged
(D) Lessthandouble
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Q148. puy

A capacitor of capacitance C is charged by a battery
until its stored electrical potential energy is U. After
disconnecting the battery, anidenticaluncharged
capacitor of capacitance C'is connected in parallel with
it. The electrical energy stored in each individual
capacitoris now:

L = =]

©®@Ee®

BS

Q149. euy

What is the electric potential difference between two
pointsinan electrostatic field if 600 J of work is required
to move a positive charge of 2.0 C between them?

@) 1200V

®) 800V

© 300V

@ ov

Q150. puy

Gauss's law cannot be employed directly to determine
which of the following physical quantities?

(&) Electric field intensity

(8) Electric fluxdensity

(©) Enclosed electric charge

(D) Absolute permittivity of free space

Q151. puy

Which one of the following statements s true regarding

fundamental forces in nature?

(R) Electrostatic force obeys the inverse square law while
gravitational force does not

(B) Both gravitational force and electrostatic force are purely
repulsive in nature

(c) Gravitational force is much weaker than electrostatic force

(D) Neither electrostatic force nor gravitational force obeys the
inverse square law

Q152. Fuy
The value of Coulomb's constant k in electrostatics
depends upon:

(&) The nature of the medium only

(®) The system of units only

(©) The magnitude and sign of the charges

(©) The nature of the medium and the system of units
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Q153. Fuy

A charged particle moves in a uniform electric field. For
the resulting motion of the particle due to the field,
which physical quantity has a constant non-zero value?
(®) Acceleration

Displacement
(€) Rate of change of acceleration

(D) Velocity
Q154. euv

A capacitor of capacitance C carries acharge Q and
stores energy W. If the charge stored onthe plates is
increased to 2@, the stored energy becomes:

Q155. puy

Whatis the electrical potential difference across an
ideal closed switch in an operating circuit?

® oV
® 1V
© 2v
® 3V

Q156. euy

A 3.0 V battery is connected in series with an ideal
ammeter and a 2.0 Q2 resistor. What is the reading
indicated onthe ammeter?

@ 1.0A

® 15A

© 5.0A
(@ 6.0A

Q157. euy

The electrical resistance of an ohmic metallic conductor
does NOT depend directly on which of the following?

(A) Cross-sectional area
Resistivity

(©) Length
(D) Mass

Q158. »uy

Which of the following statements is NOT correct

concerning Kirchhoff's rules?

(®) Kirchhoff's current rule is based on the law of conservation of
charge

(B) AWheatstone bridge circuit is an application of Kirchhoff's rules

(© Kirchhoff'srules are more suitable for AC circuits than DC circuits

(D) Kirchhoff's voltage rule is based on the law of conservation of
energy
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Q159. euy

Materials whose electrical resistance decreases with an
increasein temperature possess a:

(&) High positive temperature coefficient

(8) Negative temperature coefficient

(€) Positive temperature coefficient

@- Zero temperature coefficient

Q160. puy

Alow-voltage power supply with an electromotive
force (e.m.f.) of 20.0 V and an internal resistance of 1.5 0
delivers electrical power to an aquarium heater of
resistance 6.5 (2. Whatis the power supplied to the
heater?

@ 1w

® 50W

© 53W

®) 62W

Q161. euy

Electric forces can change both the magnitude and
direction of a charged particle's velocity, whereas
magnetic forces can change:

(&) Only the magnitude of velocity

Only the direction of velocity

(©) Boththe magnitude and direction of velocity

(D) Neither the magnitude nor direction of velocity

Q162. ruy

Which plane surface experiences the greatest magnetic
flux when placed in the same uniform magnetic field at
the same orientation, given that each has a surface area
of 1.0 m??

(&) Circular surface

(8) Rectangularsurface

(©) Squaresurface

©) Magnetic fluxisindependent of the geometric shape

Q163. euy

The fundamental source of an external magnetic field is
a:

(&) Isolated magnetic monopole

(8) Static electric charge

(€) Non-magnetic substance
©) Currentloop
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Q164. euy

A copper rod of length 1.0 m moves perpendicularly with
a speed of 20 m/s through a uniform magnetic field of
strength 0.6 T. What is the magnitude of the motional
e.m.f.induced acrossits ends?

() 10V
12V

© 14V
© 16V

Q165. Fuv

In Sl base and derived units, the rate of change of
magnetic flux (A®/At) can be expressed as:
@®N-m-A2.57!

N-m-A.s!

© N-m-A'-s7!

@ N.-m-A2.s

Q166. euy

The electrodynamic suspension and stabilization
mechanism of a magnetic levitation (maglev) train
operates fundamentally inaccordance with:

(a) Faraday'slaw

Planck's quantum law

(©) Ohm'slaw
(D) Lenz'slaw

Q167. euy

Acircular copper hoop is held in a vertical east-west
plane in a uniform magnetic field whose fieldlines run
horizontally in the north-south direction. The largest
induced e.m.f. is generated when the hoop is:

(a) Rotated about a north-south axis

(B) Rotated about an east-west axis

(©) Translated rapidly toward the east without rotation
(D) Translated rapidly toward the south without rotation

Q168. ruy

In anideal electrical transformer, thereisno _____
connection between the primary and secondary coils,
but they are linked

(&) Magnetic, electrically
Electrical, magnetically
() Magnetic, magnetically
(D) Electrical, optically

beambeprep.com

Page 17 of 79

OFFICIAL FULL-LENGTH PRACTICE (FLP)

Q169. euy

When the temperature of an intrinsic semiconductor is

reduced to absolute zero (0 K), the semiconductor
behaves asa/an:

(®) Conductor
Semiconductor

®
©) Superconductor
D) Insulator

o

Q170. ey

If an electron, a proton, a neutron, and an alpha particle
all move with the same velocity, which particle has the
shortest de Broglie wavelength?

(&) Electron

(8) Proton

(©) Neutron

@) Alpha particle

Q171. euy

The emission of electrons from a clean photosensitive
metal surface upon the absorption of electromagnetic
radiation is known as the:

(a) Comptoneffect

(8) Photoelectric effect

(€) Pairproduction

(D) Blackbody radiation

Q172. puy

In a photoelectric effect experiment, the stopping
potential is defined as:

(&) Thekinetic energy of the fastest ejected electron
(®) The potential energy of the fastest ejected electron
@ Theincident photon energy

(©) Theretarding electric potential that causes the photoelectric
current to drop to zero

Q173. euy

The complete atomic emission line spectrum of
hydrogen contains discrete series of spectrallines
spanning which electromagnetic regions?

(&) Ultraviolet region only

(®) Infrared region only
(©) Visible regiononly
@) Allof these regions
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Q174. euy

According to Bohr's atomic model, the orbital speed of
anelectronin the first orbit (n = 1) of ahydrogen atomis

approximately:

@) 2.19 x 10°m/s
2.19 % 10 %m/s
(© 2.19 x 10*m/s
@:I 2.19 » 104 m/'s
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Q175. euy

Alow-energy neutron radiation field has a relative
biological effectiveness (RBE) factor of 10. What total
energy is absorbed by a human body of mass 80 kg if the
equivalent biological dose receivedis 400 rem?

@®) 163

®) 327
(©) 4871
@) 647

Q176. puy
Thorium-234 (2*Th) decays into Protactinium-234 (

51'Pa) via the emission of which subatomic particle?

(a) Alpha particle
(8) Beta particle
(€) Gamma photon
@) Positron
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l EX3 secTION: ENGLISH

Q177. ene

The radioactive isotope Strontium-87 has a half-life of
8.70 hours. What is its radioactive decay constant \?

(®) 0.000022s

(8) 450005 *

© 0.000022s!

(D) 0.000032s

Q178. enc
The synonym of the word 'Capricious’ is:

(®) Fickle

(8) Predictable
(©) Uniform

(D) Invariable

Q179. ene

Which of the following words will fillin the blank most
appropriately?

Diseases like diabetes are supposed to be taken
seriously orthey can be

(&) Cursing

Healthy
(©) Fatal

(D) Impersonating

Q180. ene

Choose the most appropriate antonym for the word
‘abandonment’:

(&) Cessation

Stoppage

(© Halt

(p) Extension

Q181. ene
Fillin the blank with the correct verb form:

The shepherd ploughed this mountain with cattle the
first time it ever ploughed.

(&) was
wasbeen
(© had
(o) hadbeen
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Questions 177 to 194 (18 MCQs)

Q182. ene
Fillin the blank with the appropriate verb:

To give one some idea of rabies' horrors,one _____
only read such descriptions as the following: spasms,
restlessness, shudders at the least breath of air, an
ardent thirst, convulsive movements, and fits of furious
rage.

(®) Needs

(®) Need

©) Needed

(0) Hasneeded

Q183. ene
Fillin the blank with the correct verbal phrase:

By 2030, people _____ beenreading the works of
Charles Dickens for more than 190 years.

Had

Will

Have

Will have

OIOXCKC,

Q184. ene

Choose the most suitable and grammatically correct
sentence out of the following:

(&) Penny did notlet me to get my book.
(8) Penny was not leaving me to get my book.
(©) Penny did notletme getmy book.

-

(©) Penny had not left me get my book.

Q185. ene

Which of the following sentencesis correctly
punctuated and grammatically sound?

(&) lwanttolive near my parents live

(®) lwanttolive where my parentslive

©) lwanttolive where, my parentslive

@) Iwanttolive where: my parentslive

Q186. ene

Choose the sentence displaying the correct use of
definite and indefinite articles:

(&) Natasha can play a piano and a violin.

(8) Natasha can play the piano and the violin.

@ Natasha can play the piano and a violin.
(©) Natasha can play piano and violin.
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Q187. ene
Choose the correct preposition to fill in the blank:

Distribute the handouts the candidates.

@ into
among
© in

(@ on

Q188. cne

Choose the sentence that correctly employs commas

and articlesin a serial list:

(A) Samar bought anapple, anorange and an pear.
Samar bought an apple a orange and a pear.
(€) Samar boughtanapple, anorange, and a pear.
(D) Samar bought aapple. anorange and a pear.

Q189. enc

Identify the sentence that is completely error-free:

(&) | donot enjoy being laughed at by other people.
| did not enjoy laughing by other people.

(©) lamnotenjoying laughing by other people.

(o) Ido notenjoying being laughed at other people.

Q190. Enc

Choose the sentence thatis grammatically correct:

(A) We agreed that the play was rather boring so we felt bored.
We agreed that the play was rather bored so we felt boring.
(€) We agreed that the play was rather bore so we felt bores.

(D) We agreed that the play was rather bores so we felt bored.
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Q191. ene

Select the most appropriate contextual word to fill in
the blank:

| decided to sell the piece of land when | was offered a
@) True

(8) Realistic
©) Exact

@) Perfect

Q192. ene

The idiom 'To cut off the head' means:
(a) Defrock

(8) Decapitate

©) Impale
@) Urbanite

Q193. ens
Fillin the blank with the correctresponse:

Wasim was so good at Mathematics that people
considered himto be a

(&) Prodigy

Prodigal

©) Primeval
@) Profligate

Q194. ene
Fillin the blank with the appropriate verb form:

The newly elected president and CEO for the newly
established branch of our company arrived
recently.

(a) Have

(8) Having

(©) Havebeen
©) Has
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l SECTION: LOGICAL REASONING

@Q195. Locic

Read the passage and the statements below. Choose
the correct deduction basing your answer strictly on the
text provided.

'Queen Elizabeth ll's Platinum Jubilee, celebrating her
70 years on the British throne, was above all a tribute to
one of history's great acts of constancy. Her reign
spanned virtually the entire post-World Warll era,
making her a witness to cultural upheavals from the
Beatles to Brexit.'

STATEMENTS:

|. There has been another queen of the British throne
named Elizabeth before her.

Il. Brexitis anormal occurrence.

lll. Elizabeth was Queen of the British during World War
Il

@) LI, andlllare allcorrect

Onlylllis correct

(©) Onlyliscorrect
(©) Onlylandlll are correct

Q196. Locic

Observe the alphabetical pattern and select the next
termin the sequence:

CAB, FAE, IAH,
@® JHK
LAK
@© JGK
® IGJ

Q197. Locic

Read the following premises and determine the correct
answer:

Drake was wearing a blue shirt with black jeans and
brown shoes. John was wearing a red shirt with black
jeans and black shoes. Ahmad was wearing black jeans,
ablue orred shirt, and shoes that were not black. Who
copied Drake's attire?

(a) Ahmad

(8 John

(©) Drake

(D) Cannot be determined from the giveninformation
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Questions 195 to 200 (6 MCQs)

Q198. Locic
Consider the following premises to be true:

1. Some bags are pouches.
2. Allpouches are cases.
3.No cases are purses.

Which of the following conclusions is/are NECESSARILY
TRUE?

|. Some pouches are purses.

Il. Some bags are cases.

lll. No bags are purses.

@) landll

® landlll

Lo
=
(©) llonly

S
(o) llandlll

Q199. wocic

Read the statement, assuming everythinginitto be
true. Decide which of the suggested courses of action
logically follows and is worth pursuing.

Statement: 'Aalia wants to sleep but cannot do so due
toregular noise in and around her house every day.'

Courses of Action:

l. Insert good quality noise blockers into her ears.
Il. Take strong sleeping pills.

@) lonly

®) llonly

(©) Bothlandll

) Nei
(@) Neitherlnorll

Q200. Locic

Evaluate the relationship between the two statements
below:

Statementl: The literacy rate in the district has been
steadily increasing.

Statement ll: The district administration has conducted
an extensive training program for the workers involved
in the literacy drive.

(&) Statement|is the cause and Statement Il is its effect
Statement llis the cause and Statement lisits effect

o ®

) Both Statements|and Il are independent causes
) Both Statements|and Il are effects of independent causes

P

®
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PROPOLIS COGNITIVE ERROR AUTOPSIES

Step-by-step conceptual derivations, formulaworking, and distractor autopsies for every question.

beambeprep.com

Question #1 BIOLOGY

05, Acellular Life
What does the term bacteriophage refer to?
CORE CONCEPT & DERIVATION

Bacteriophages are obligate intracellular viral parasites that selectively
target, infect, and replicate within bacterial hosts.

Formula / Rule / Reaction:
Factual recall /f Qualitative concept.

Solution:

» Bacteriophages consist of a nucleic acid genome encapsulatedin
a protein capsid.

» They attach to specific receptors on bacterial cell walls, inject their
genetic material, and utilize bacterial machinery to produce viral
progeny.

Why other options are incorrect:

+ OptionB: Bacteria do notinfect viruses; viruses are acellular
obligate intracellular parasites.

¢+ OptionC: Viruses lack metabolic machinery and cannot behave
as bacteria.

« OptionD: Avirionis an individual viral particle, not a hybrid
combinationwith a bacterium.

Question #2 BIOLOGY

105. Acellular Life
Which of the following viruses contains single-stranded DNA?
CORE CONCEPT & DERIVATION
Animalviruses possess either DNA or RNA genomes that can be double-

stranded or single-stranded; parvoviruses are characterized by a single-
stranded DNA genome.

Formula / Rule / Reaction:
Factual recall /f Qualitative concept.

Solution:

¢ Parvoviruses are among the smallest known non-enveloped
icosahedral DNA viruses.

» They contain alinear single-stranded DNA genome of
approximately 5 kilobases.

Why other options are incorrect:

+ OptionA: Adenoviruses contain non-enveloped, linear, double-
stranded DNA.

+ OptionB: Herpesviruses possess large. enveloped, linear,
double-stranded DNA genomes.

+ OptionD: Poxviruses contain complex, enveloped, linear, double-
stranded DNA.
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Question #3 [THED BIOLOGY

05. Acellular Life
How many tail fibrils are attached to the end plate of a bacteriophage?
CORE CONCEPT & DERIVATION

The hexagonal base plate of a T-even bacteriophage anchors specific
protein tail fibers required for host surface landing.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» The base plate of a T4 bacteriophage exhibits six-fold rotational
symmetry.

e Exactly sixlong tail fibers (fibrils) extend from the base plate to
bind host celllipopolysaccharides.

Why other options are incorrect:

e Option A: Two tail fibrils do not satisfy the six-fold symmetry of
the T4 base plate.

« Option B: Four tail fibrils are structurally incorrect for T-even
phages.

» Option D: Eight tail fibrils exceed the morphological complement
of the base plate.

) BIOLOGY
Question #4 [ZHTN 05. Acellular Life

The enzymes integrase, protease, and reverse transcriptase are foundin
which virus?

CORE CONCEPT & DERIVATION

Retroviruses package specific viral enzymes within their capsids to
convert their RNA genome into host-integrated DNA and mature their
proteins.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

* Humanimmunodeficiency virus (HIV) is a lentivirus containing two
positive-sense RNA strands.

» |tsviral core carries reverse transcriptase (RNA-dependent DNA
polymerase), integrase (for proviral chromosomal integration),
and protease (for precursor polyprotein cleavage).

Why other options are incorrect:

* Option A: Hepatitis Ais a picomavirus lacking reverse
transcriptase and integrase.

s Option B: Herpesvirus is a double-stranded DNA virus that
replicates using DNA polymerase.

« Option C: Influenza virus uses an RNA-dependent RNA
polymerase and lacks integrase.
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" BIOLOGY
Questlon #5 m 04, Bioenergetics

What is the end product of glucose by yeast in anaerobic respiration?
CORE CONCEPT & DERIVATION

Alcoholic fermentationinyeast converts pyruvate into ethanol and
carbon dioxide under anoxic conditions to regenerate NAD*.

Formula / Rule / Reaction:

CyH 205 + 2ADP + 2P, — 2C,H,OH + 2C0, + 2ATP

Solution:

s Glycolysis breaks down glucose into two molecules of pyruvate.

+ Pyruvate is decarboxylated by pyruvate decarboxylase to yield
acetaldehyde and COz.

+ Acetaldehydeis subsequently reduced to ethanol by alcohol
dehydrogenase.

Why other options are incorrect:

» Option A: Molecular oxygen is neither produced nor consumed in
anaerobic fermentation.

+ OptionB: Wateris a product of aerabic oxidative
phosphorylation, not alcoholic fermentation.

¢ OptionD: Lactic acid fermentation occursin lactic acid bacteria
and muscle cells without CO, release.

£ BIOLOGY
Question #6 m 04. Bioenergetics
Each carrier in the electron transport chainis first and then

CORE CONCEPT & DERIVATION

Respiratory chain electron transport proceeds via sequential redox
reactions where each protein complex accepts electrons before
donating them downstream.

Formula / Rule / Reaction:

Carrier,, + e — Carrier,.g — Carrier,, +e

Solution:

« Acarrier in the oxidized state accepts anincoming electron,
undergoing reduction.

» Uponpassing the electron to the subsequent carrier with higher
redox potential, it undergoes oxidation.

Why other options are incorrect:

+ OptionA: Respiratory carriers are stable membrane protein
complexes and do not undergo continuous degradation.

+ OptionB: Protein complexes are constitutive structures, not
newly generated during individual electron transfers.

o OptionC: A carriermust first accept an electron(reduction)
beforeit can donate it (oxidation).

beambeprep.com
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. BIOLOGY
Question #7 [ZHE)

04, Bioenergetics

The electron transport chain explains:

CORE CONCEPT & DERIVATION

Peter Mitchell's chemiosmotic hypothesis explains how the
mitochondrial electron transport chain establishes a proton-motive
force that drives ATP synthesis.

Formula / Rule / Reaction:

ATP Synthase ”
ADP LR L HE, o o D O CHT

matrix

Solution:

+ Exergonic electron transfers pump protons from the matrixinto
the intermembrane space.

+ The resulting electrochemical gradient directs protons back
through F,F, -ATP synthase, driving the phosphorylation of ADP.

Why other options are incorrect:

« Option A: Photophasphorylation specifically describes light-
driven ATP production inchloroplasts.

« Option B: The Z-scheme represents non-cyclic electron
transport in photosynthetic light reactions.

« Option C: Photolysisis the photochemical cleavage of water at
photosysteml.

Question #8 [ZHE) BIOLOGY

04. Bioenergetics

What is the color of the chlorophyll-b molecule?
CORE CONCEPT & DERIVATION
Chlorophyll-a and chlorophyll-b possess distinct porphyrin ring

substituents that alter their light absorption spectra and visual
coloration.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

* Chlorophyll-a has a methyl (— CH;) group at carbon-3 and appears
bright bluish-green.

s Chlorophyll-b possesses a formyl (—CHO) group at carbon-3 and
appears yellowish-green.

Why other options are incorrect:

* Option A: Bluish-green is the characteristic visual color of
chlorophyll-a.

» Option C: Dark green does not represent the precise
chromatographic description of isolated chlorophyll-b.

» Option D: Chlorophyll pigments do not appear reddish-green;
phycoerythrin reflects red wavelengths.
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- BIOLOGY
Question #9 m

02 Biomolecules

Uponinitial hydrolysis, starch yields:
CORE CONCEPT & DERIVATION

Endoamylases cleave internal (1 — 4) glucosidic linkages of starch to
produce disaccharide units prior to final monosaccharide cleavage.

Formula / Rule / Reaction:

Amylase

Starch + nH, O » nMaltose

Solution:

+ Initial enzymatic hydrolysis of starch by salivary or pancreatic
amylase produces the disaccharide maltose.

+ Maltose is subsequently hydrolyzed into two D-glucose
molecules by maltase in the brush border.

Why other options are incorrect:

» OptionA: Free glucoseis the terminal product formed after
maltase acts onmaltose.

» OptionC: Sucrose is a disaccharide of glucose and fructose, not
a starch breakdown intermediate.

+ OptionD: Mannoseisa C-2 epimer of glucose absentin starch,

: BIOLOGY
Question #10 [ZHLY

02 Biomolecules
Human bone cells contain % of water.

CORE CONCEPT & DERIVATION
The water content of human tissues varies inversely with the degree of
extracellular matrix mineralization.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

e Softtissues such asorain cells contain approximately 85% water
by weight.

» Highly mineralized skeletal tissue contains roughly 20% water,
with the remainder consisting of hydroxyapatite minerals and
collagen fibers.

Why other options are incorrect:

+ OptionB: 40% exceeds the physiological hydration level of
human bone matrix.

+ Option C: 85% represents the water content of brain cells.

= OptionD: 90% is found in dilute physiclogical fluids like blood
plasma.

beambeprep.com
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Question #11 BIOLOGY

02. Biomolecules

The unique three-dimensional shape of the fully folded polypeptide
constitutes the:

CORE CONCEPT & DERIVATION

Protein structural hierarchy spans four levels; tertiary structure specifies
the complete geometric conformation of a single polypeptide chain.
Formula / Rule / Reaction:

Factualrecall / Qualitative concept.

Solution:

s Tertiary structure is stabilized by hydrophobicinteractions, ionic
bonds, hydrogen bonds, and covalent disulfide bridges between
amino acid R-groups.

» This folding establishes the distinct, biologically active three-
dimensional shape of a single polypeptide chain.

Why other options are incorrect:

Option A: Primary structure is the linear sequence of amino acids
joined by peptide bonds.

+ Option B: Secondary structure refers to localized folding into a-
helices or 3-pleated sheets.

s Option D: Quaternary structure describes the spatial assembly of
multiple polypeptide subunits.

Question #12 m BIOLOGY

02 Biomolecules
Butyric acidisa_____ carbon fatty acid.

CORE CONCEPT & DERIVATION
Saturated fatty acids are unbranched carboxylic acids classified
according to their total carbon atom count.

Formula / Rule / Reaction:

CH3CHyCH,COOH

Solution:

» Butyric acid (systematic IUPAC name: butanoic acid)is a four-
carbon saturated carboxylic acid.

» [toccursnaturally in butterfat and as an end product of intestinal
microbial fermentation.

Why other options are incorrect:

s Option A: Asix-carbon saturated fatty acid is caproic acid
(hexanoic acid).

« Option B: Atwo-carbon carboxylic acid is acetic acid (ethanoic
acid).

» Option D: An eight-carbon saturated fatty acid is caprylic acid
{octanoic acid).
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- BIOLOGY
Question #13 m

02, Biomolecules
NG L I II| '|:| .. L jug. e .. | il [
Which of the following is a conjugated molecule?

CORE CONCEPT & DERIVATION

Conjugated molecules are formed when two structurally distinct
chemical classes of macromolecules unite via covalent bonds.

Formula / Rule / Reaction:

Carbohydrate + Protein — Glycoprotein

Solution:

s Glycoproteins consist of carbohydrate cligosaccharide chains
covalently linked to a polypeptide backbone.

» Because they combine carbohydrate and protein domains, they
represent conjugated biomolecules.

Why other options are incorrect:

+ OptionA: Unmodified proteins are simple biomolecules
consisting purely of amino acid residues.

s OptionB: Simple lipids consist solely of glycerol esters and fatty
acids.

» OptionD: Vitamins are organic micronutrients, not conjugated
macromolecules.

Question #14 [[ZHC) BIOLOGY

02 Biomolecules
The hydrolysis process is the reverse of which process?

CORE CONCEPT & DERIVATION

Polymerization occurs through condensation with the removal of water,
whereas depolymerization occurs via hydrolysis with the consumption of
water.

Formula / Rule / Reaction:

R, — OH + Ry — H = [Hydrolysis|CondensationR; — Rs + H,0

Solution:

+ Condensation (dehydration synthesis) combines smaller subunits
into a larger polymer while releasing a water molecule.

* Hydrolysis consumes a water molecule to cleave the covalent
bond holding the polymer subunits together.

Why other options are incorrect:

» OptionA: Photolysis is chemical bond cleavage driven by photon
absorption.

s+ Option C: Deductionis a logical reasoning method.

s+ OptionD: Convectionis a physical mode of bulk fluid heat
transfer.
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. BIOLOGY
Question #15 [SHCN o1, Cel

Proteins are the main of the cell

CORE CONCEPT & DERIVATION

Incellular biology, proteins provide the primary framework and physical
architecture of membranes, organelles, and the cytoskeleton.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» Proteins constitute more than 509% of the dry weight of most cells.

e They form cellular membranes, microfilaments, intermediate
filaments, and microtubules, establishing them as the main
structural components of cells.

Why other options are incorrect:

» Option A: Physioclogical components describes functional states
rather than biochemical architectural material.

» Option B: Functional components emphasizes enzymatic activity
rather than anatomical composition.

» Option D: Biological components is an overly general category
encompassing allbiomolecules.

x BIOLOGY
Question #16 m o1, Cel
The cell wall may be absent in which of the following?

CORE CONCEPT & DERIVATION
Certain prokaryotic groups within domains Bacteria and Archaea
naturally lack rigid peptidoglycan or pseudopeptidoglycan cell walls.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

* Among bacteria, members of the genus \textit{Mycoplasma}
completely lack cell walls and are bounded solely by sterol-
stabilized membranes.

e Certain archaea (such as \textit{Thermoplasma}) also lack cell
walls entirely.

Why other options are incorrect:

e Option A: Plants and algae universally possess cellulose-rich cell
walls.

s Option B: Fungiuniversally possess chitinous cell walls.

s Option C: Fungi always possess cell walls consisting of chitin,
glucans, and mannoproteins.
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: BIOLOGY
Question #17 [[ZHC) o1 Cel

_____ are the structures formed by invagination of the plasma membrane
and have beenassociated...

CORE CONCEPT & DERIVATION
Mesosomes are folded invaginations of the bacterial plasma membrane
that assist in cell wall synthesis, DNAreplication, and binary fission.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

+ Mesosomes formvesicular, tubular, orlamellar membrane
intrusions into bacterial cytoplasm.

s They attach to bacterial chromosomes to aid in the segregation of
replicated DNA into daughter cells during binary fission.

Why other options are incorrect:

+ OptionA: Lysosomes are eukaryotic digestive organelles
containing acid hydrolases.

* OptionC: Golgibodies are eukaryotic endomembrane
organelles for protein processing.

+ OptionD: Phragmoplasts are plant-specific cytoskeletal
scaffolds that coordinate cell plate formation.

" BIOLOGY
Question #18 m 0. Cel

Which of the following are single-membranous crganelles?
CORE CONCEPT & DERIVATION

Cellular organelles are organized into non-membranous, single-
membraned, or double-membraned compartments.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

» Theendoplasmic reticulum, Golgi apparatus, and lysosomes are
bound by a single phospholipid bilayer membrane.

¢ Theyform afunctionalinterconnected unit termed the
endomembrane system.

Why other options are incorrect:

+ Option A: Mitochondria possess two membranes; ribosomes are
non-membranous complexes.

+» OptionB: Cytosolis fluid cytoplasm, mitochondria are double-
membraned, and ribosomes lack membranes.

» OptionD: Mitochondria have outer and inner phospholipid bilayer
membranes.

beambeprep.com
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. BIOLOGY
Question #19 [[SHEN o1, Cel

Movement of molecules against the concentration gradient is termed:

CORE CONCEPT & DERIVATION

Uphill transport of chemical species against an established
concentration gradient requires metabolic energy input.

Formula / Rule / Reaction:

Transporter

Solutey,, + ATP + Solutey,y, + ADP + P,

Solution:

* Active transportuses integral carrier proteins (pumps) to move
solutes from regions of low concentration to high concentration.

» This process directly hydrolyzes ATP (primary active transport) or
couples to anion gradient (secondary active transport).

Why other options are incorrect:

» Option A: Passive transport moves solutes down a concentration
gradient without cellular energy expenditure.

* Option C: Facilitated diffusion is passive transport mediated by
carrier or channel proteins.

« Option D: Filtration relies on hydrostatic pressure gradients
across membrane pores.

Question #20 [ZHE) BIOLOGY

01. Cel
The digestive vacuoles and autophagosomes are also known as:

CORE CONCEPT & DERIVATION

Secondary lysosomes are hybrid digestive vesicles formed by the fusion
of primary lysosomes with incoming endocytic or autophagic vacuoles.

Formula / Rule / Reaction:

Primary Lysosome + Endosome / Autophagosome — Secondary Lysosome

Solution:

* Primary lysosomes bud from the trans-Golgi network containing
inactive acid hydrolases.

s Upon fusionwith a phagosome (forming a digestive vacuole) oran
autophagosome, it becomes a secondary lysosome where
digestion proceeds.

Why other options are incorrect:

= Option A: Phagocytic vesicles are precursors prior to fusion with
lysosomal hydrolases.

» Option B: Primary lysosomes are newly formed storage vesicles
that have not yet engaged in digestion.

» Option D: Peroxisormes are metabolic organelles involved in fatty
acid g-oxidation and peroxide detoxification.
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: BIOLOGY
Question #21 [SHGN o1 Cel

The cell wall of bacteria is composed of:

CORE CONCEPT & DERIVATION

The eubacterial cell wall is composed of peptidoglycan, a cross-linked
amino sugar polymer historically designated as murein.

Formula / Rule / Reaction:
Factual recall f Qualitative concept.

Solution:

* Murein consists of glycan chains containing alternating 8(1 — 4)-
linked N-acetylglucosamine (NAG) and N-acetylmuramic acid
(NAM).

» These glycan strands are cross-linked by short peptide chains
attached to NAM residues, conferring tensile strength against
osmotic lysis.

Why other options are incorrect:

+ OptionA: Chitinis a homopolymer of N-acetylglucosamine found
infungal cellwalls and arthropod exoskeletons.

+» OptionC: Cellulose is apolymer of 3(1 — 4)-D-glucose found in
plant and algal cellwalls.

+ OptionD: Hemicellulose is a branched heteropolymer present in
plant cellwalls.

. _ BIOLOGY
Question #22 01, Cel

Which one of the following is common to both prokaryotic and eukaryotic
cells?
CORE CONCEPT & DERIVATION

Ribosomes are universal ribonucleoprotein assemblies required for
messenger RNA translation in all cellular organisms.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

+ Ribosomesoccurinboth prokaryotes (as 708 particles
composed of 505 and 305 subunits) and eukaryotes (as 80S
cytosolic particles composed of 60S and 408 subunits).

» Theylack alipid membrane and are essential for cellular protein
synthesis across all domains of life.

Why other options are incorrect:

+ OptionA: Cytoplasmic streaming (cyclosis) requires an actin-
myosin cytoskeleton found in eukaryotes.

+ OptionC: Binary fissionis characteristic of prokaryotes;
eukaryotic somatic cells divide by mitosis.

+ OptionD: Amembrane-bound nuclear envelopeisabsentin
prokaryotes.
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Question #23 [THE) BIOLOGY

12. Nervous Coordination
There is no clear morphological difference between dendrites and axons in
SENSOory Neurons, exce..

CORE CONCEPT & DERIVATION

In pseudounipolar sensory neurons, peripheral and central branches
share structural characteristics of axons, differing primarily at their
specialized terminal endings.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» The peripheral process of a sensory neuronfunctions like a
dendrite but possesses the histological diameter and myelination
of anaxon.

* Morphelogical distinction is clear only at the terminal portions: the
peripheral end terminates in sensory receptors, while the central
end forms presynaptic arborizationsin the CNS.

Why other options are incorrect:

» Option A: Both peripheral and central branches maintain similar
axonal thickness.

« Option B: Both processes can span extended lengths (up to one
meter from periphery to spinal cord).

« Option D: Both branches can be heavily myelinated by Schwann
cells oroligodendrocytes.

Question #24 BIOLOGY

12. Nervous Coordination
The neurotransmitter active outside the Central Nervous System (CNS}is:
CORE CONCEPT & DERIVATION
Acetylcholine serves as the primary neurotransmitter of the peripheral

nervous systern, operating at neuromuscular junctions and autonomic
synapses.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» Inthe peripheral nervous system, acetylcholine isreleased at all
somatic neuromuscular junctions.

e Italsoacts at all preganglionic autonomic terminals and
postganglionic parasympathetic nerve endings.

Why other options are incorrect:

« Option B: Dopamine functions predominantly in central neural
circuits governing movement and reward.

» Option C: Glutamate is the principal excitatory neurotransmitter
confined to the central nervous system.

+ Option D: Serotonin acts mainly in the brainstem and enteric
nervous system, not at peripheral somatic junctions.
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. BIOLOGY
Question #25 (DALY

13. Chemical Coardination
A hormone that plays a major role in social bonding, childbirth, milk ejection,
and sexualrepr...

CORE CONCEPT & DERIVATION

Oxytocin is a hypothalamic nonapeptide stored in the posterior pituitary
that stimulates smooth muscle contractions during birth and nursing
while modulating bonding behaviors.

Formula / Rule / Reaction:
Factual recall /f Qualitative concept.

Solution:

» Oxytocinstimulates forceful myometrial contractions during labor
via positive feedback (Ferguson reflex).

* Itcontracts mammary myoepithelial cells to trigger milk ejection
(milk letdown) and promotes maternal-infant pair bonding.

Why other options are incorrect:

* OptionA: Estrogenregulates female secondary sexual
characteristics and endometrial proliferation.

+« Option C: Prolactin stimulates milk synthesis within alveolar
epithelial cells, not acute milk ejection.

s OptionD: Secretin stimulates pancreatic bicarbonate secretionin
the gastrointestinal tract.

Question #26 m BIOLOGY

14. Reproduction
Which hormone is produced by the human placenta?
CORE CONCEPT & DERIVATION
During pregnancy, the syncytiotrophoblast of the placenta takes over

the endocrine synthesis of steroid hormones required to maintain the
uterine lining.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

o Following the luteal-placental shift around the 8th week of
gestation, the placenta becomes the primary producer of
progesterone.

» Placental progesterone maintains the secretory endometrium
and suppresses myometrial contractility throughout pregnancy.

Why other options are incorrect:

+ OptionA: FSHis a glycoprotein gonadotropin secreted by the
anterior pituitary.

s+ OptionB: LHis secreted by the anterior pituitary gland to
stimulate ovulation.

* OptionD: Testosteroneis produced primarily by the Leydig cells
of the testes.

beambeprep.com
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Question #27 [SHLN } BIOLOGY

Support & Movement

The middle layer of the meninges is the:

CORE CONCEPT & DERIVATION
The central nervous systemis enveloped by three protective meningeal

membranes: the outer dura mater, middle arachnoid mater, and inner pia
mater.
Formula / Rule / Reaction:

Factualrecall / Qualitative concept.

Solution:

» The arachnoid mater is the avascular intermediate meningeal layer.

o Itisseparated from the pia mater by the subarachnoid space,
which contains cerebrospinal fluid (CSF) and spiderweb-like
trabeculae.

Why other options are incorrect:

« Option B: Pia materis the delicate, vascularized innermost layer
adhering to the surface of neural tissue.

» Option C: Duramateris the dense, fibrous, outermost meningeal

layer.
e Option D: The craniumis the bony skeletal vault enclosing the
brain.
3 BIOLOGY
Questlon #28 m 12. Nervous Coordination

The part of the brain that guides smooth and accurate motions and maintains
body posture is the...

CORE CONCEPT & DERIVATION

The cerebellum integrates sensory inputs from proprioceptors and the
vestibular system to coordinate motor commands and maintain
equilibrium.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

« The cerebellum compares intended motor signals from the motor
cortexwith actual somatic movement feedback.

* ltcalculates corrective signals to ensure precision, timing, smooth
muscular coordination, and balance.

Why other options are incorrect:

» Option A: The cerebruminitiates voluntary movements and
governs conscious cognition and sensory interpretation.

s Option C: The pons serves as a relay bridge between the cortex
and cerebellum and contains respiratory centers.

« Option D: The medulla oblongata regulates cardiovascular,
vasomotor, and respiratory reflex centers.
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Question #29 BIOLOGY

07. Circulation / Transport
A water vascular system (ambulacral system) is a unique and complex organ
system found specific...

CORE CONCEPT & DERIVATION
Phylum Echinodermatais defined by a coelom-derived hydraulic system
that powers tube feet for locomotion, feeding, and gas exchange.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

s Theambulacral system consists of the madreporite, stone canal,
ring canal, radial canals, and muscular ampullae.

+ Hydrostatic pressure changes within this hydraulic circuit extend
and retract the tube feet (podia) during locomotion and
predation.

Why other options are incorrect:

* OptionA: Sponges possess a water canal systemlined by
choanocytes, whichis distinct from an ambulacral system.

+« OptionB: Arthropods possess an open circulatory system and
jointed appendages.

s OptionD: Fishes possess a closed cardiovascular system and a
lateral line system.

Question #30 m BIOLOGY

06. Digestion/Nutrition
Roundworms belong to which phylum?

CORE CONCEPT & DERIVATION

Nematodes are bilaterally symmetrical, unsegmented vermiform
invertebrates characterized by a pseudocoelom and a collagenous
cuticle.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

+ Roundworms have cylindrical, unsegmented bodies with tapered
ends, placing them in phylum Nematoda (Aschelminthes).

+ Theypossess acomplete digestive tract with separate mouth and
anus within a fluid-filled pseudocoelom.

Why other options are incorrect:

+ OptionA: Annelida comprises segmented true coelomates such
as earthworms and leeches.

s OptionB: Coelenterata(Cnidaria) contains radially syrmmetrical
diploblastic organisms.

s OptionD: Platyhelminthes contains dorsoventrally flattened
acoelomate flatworms.
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Question #31 [[ZHL) BIOLOGY

16. Evelution
A silverfish is classified as a/an:

CORE CONCEPT & DERIVATION
Commonnames of organisms can be misleading; anatomical
morphology determines appropriate taxonomic placement.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

« Silverfish (\textit{Lepisma saccharina}) are wingless (apterygote)
terrestrial arthropods.

» Theypossessthree body tagmata (head, thorax, abdomen), three
pairs of walking legs, and segmented antennae, placing themin
classInsecta.

Why other options are incorrect:

» OptionB: Molluscs are soft-bodied, unsegmented invertebrates
with a muscular foot, mantle, and radula.

» Option C: Jawless fishes (Agnatha) are primitive vertebrates such
as lampreys and hagfishes.

e Option D: Cartilaginous fishes (Chondrichthyes) are aquatic
vertebrates such as sharks and rays.

BIOLOGY

O8. lrnmiunity

Question #32

True tissues are absent in which of the following animal groups?
CORE CONCEPT & DERIVATION

Animals are divided into Parazoa (lacking true tissues)and Eumnetazoa
(possessing true organized germ layers and tissues).

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» Sponges (phylum Porifera) exhibit a cellular grade of organization
without true tissue differentiation.

» Theircells (choanocytes, pinacocytes, amoebocytes) are
embedded in a gelatinous mesohyl without basement
membranes or coordinated organ systems.

Why other options are incorrect:

« Option A: Flatworms are triploblastic eumetazoans possessing
organs and organized tissues.

» Option C: Cnidarians are diploblastic eumetazoans with
epidermis and gastrodermis tissue layers.

+ Option D: Roundworms are triploblastic eumetazoans with
distinct tissue and organ systems.
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Question #33 BIOLOGY

03. Enzymes
Enzymes lower the activation energy by stabilizing the transition state of a
metabolic reaction...

CORE CONCEPT & DERIVATION

Catalysis occurs within the active site through optimized chemical
microenvironments (charge dispersion, hydrogen bonding, steric strain)
that lower activation energy.

Formula / Rule / Reaction:

1
A Gcnta]yzrd < &Gulmamiﬁed

Solution:

+ Thecatalytic pocket brings reacting groups into close proximity
and optimal orientation.

* Active site amino acidresidues donate or accept protons and
establish favorable electrostatic interactions that stabilize the
transition state.

Why other options are incorrect:

+ OptionB: The outer protein framework provides structural
stability, but catalytic stabilization occurs at the active site.

* OptionC: Active sites are formed by amino acid residues, not
fatty acids.

+ OptionD: Allosteric sites mediate non-competitive enzyme
regulation rather than transition-state stabilization.

Question #34 [ZHO) BIOLOGY

03. Enzymes
Competitive inhibitors compete with the:

CORE CONCEPT & DERIVATION
Competitive inhibitors possess a molecular geometry similar to the
natural substrate, competing for the same active site.

Formula / Rule / Reaction:

E+12 [Ki|EI

Solution:

+ Acompetitive inhibitor shares structural homology with the
substrate.

» Itreversibly binds to the free enzyme's active site, preventing the
substrate from forming an enzyme-substrate complex.

Why other options are incorrect:

+ OptionA: Theinhibitor binds to the enzyme, rather than
competing withiit.

+ Option C: Products are released following catalysis and do not
serve as competitive substrates under initial velocity conditions.

s+ OptionD: Coenzymes are organic prosthetic partners that assist
catalysis rather than competing substrates.
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Question #35 BIOLOGY

03. Enzymes
Non-competitive inhibitor molecules have:

CORE CONCEPT & DERIVATION

Non-competitive inhibitors target allosteric regulatory sites distinct
from the catalytic pocket, requiring no structural similarity to the
substrate.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» Non-competitive inhibitors bind to allosteric sites on the enzyme
or enzyme-substrate complex.

» Because theydo not bind to the substrate-binding pocket, their
chemical structure is completely different from the substrate.

Why other options are incorrect:

» Option A: Structural similarity to the substrate is the defining
hallmark of competitive inhibitars.

» Option C: Non-competitive inhibitors do not bind within the
active site.

e Option D: Non-competitive inhibitors donot possessa
substrate-like conformation.

3 BIOLOGY
Question #36 [SHG) 4

03. Enzymes

Azincionis attached at the active site of the enzyme carboxypeptidase. The
zincion function...

CORE CONCEPT & DERIVATION

Inorganic metal ions that reversibly or permanently associate with
enzymes to participate directly in catalysis are termed enzyme activators
(inorganic cofactors).

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» Carboxypeptidaseis azinc metalloenzyme that hydrolyzes
terminal peptide bonds.

e The Zn®'ion coordinates directly with active site residues and
polarizes the carbonyl bond of the substrate, acting as an
inorganic activator.

Why other options are incorrect:

s Option A: Coenzymes are non-protein organic molecules (such as
NAD" orcoenzyme A), notinorganic metal ions.

s Option C: Zinc is anindispensable catalytic cofactor, not an
inhibitor.

* Option D: Zinc resides directly inside the catalytic pocket, not at
an allosteric site.
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Question #37 BIOLOGY

03. Enzymes
What is the optimum physiclogical pH range for most hurman cellular
enzymes?

CORE CONCEPT & DERIVATION
Most humanintracellular enzymes function optimally near neutral

physiological pH (7.2 to 7.4), with maximal catalytic activity spanning pH
6108,

Formula / Rule / Reaction:
Factual recall /f Qualitative concept.

Solution:

s Atextreme pHvalues, alteration of amino acid ionization states
disrupts tertiary conformation and denatures active sites.

» Exceptforgastric pepsin{pH 1.5 to 2.0) and intestinal trypsin (pH
8.0t09.0), mosthuman cellular enzymes operate between pH 6.0
and 8.0.

Why other options are incorrect:

» OptionA: pH 2 to 3isrestricted to the gastric lumen for pepsin
activity.

+ OptionB: pH 3to 5 denatures cellular proteins; only lysosomes
maintain a luminal pH near4.5t0 5.0.

+ OptionD: pH 81010 represents alkaline conditions found in
pancreatic secretions, not typical intracellular environments.

Question #38 m BIOLOGY

1é. Evolution

Adaptations that an organism acquires by its own actions during its lifespan
without modifying ...

CORE CONCEPT & DERIVATION
Modifications acquired in somatic cells during an organism's life do not
alter germline DMA segquences and cannot be transmitted to offspring.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

» Acquired phenotypic adaptations involve somatic physiological
or behavioral responses to environmental stimuli.

+ Because they donot alter the nucleotide sequence of gametic
DMAin the germiline, they are completely non-heritable.

Why other options are incorrect:

s+ Option A: Somatic characters acquired during life cannot be
inherited by progeny (refuting Lamarckism).

+ Option C: Somatic cell mutations or alterations cannot be
transferred to germ cells for vertical inheritance.

« OptionD: Without modification of gametic DNA, acquired
somatic changes are never heritable.
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Question #39 BIOLOGY

16. Evelution
Far the evolutionary process of allopatric speciation to occur, which of the
following is NOT a...
CORE CONCEPT & DERIVATION
Geographical barriers are physical topographical landforms or water

bodies that fragment a contiguous population into geographically
isolated demes.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» Oceans, rivers, and mountain ranges represent distinct physical
geographic obstacles that block gene flow between separated
populations.

« The atmosphere is an unbroken fluid envelope surrounding the
entire planet and does not act as a physical geographical barrier
isolating terrestrial populations.

Why other options are incorrect:

» Option A: Oceans physically isolate terrestrial populations on
islands and continents.

« Option B: Widerivers prevent gene exchange between
populations on opposing banks.

« Option C: Mountain ranges present physical and climatic barriers
separating lowland populations.

Question #40 [THE] BIOLOGY

16. Evolution
According to the Biogenetic Law of Ernst Haeckel:

CORE CONCEPT & DERIVATION

Haeckel's Biogenetic Law asserts that the embryonic developmental
stages of an individual animal repeat the adult evolutionary history of its
ancestrallineage.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» ErnstHaeckel formalized this principle in the phrase: 'ontogeny
recapitulates phylogeny'.

» Here, 'ontogeny' represents individual embryonic development,
and 'phylogeny’ represents the evolutionary history of the
species.

Why other options are incorrect:

» Option A: 'Survival of the fittest'is the concept coined by Herbert
Spencer describing natural selection.

» Option B: 'Use and disuse of organs'is the core tenet of
Lamarck's evolutionary hypothesis.

» Option C: 'Phylogeny recapitulates ontogeny reverses the
statement of Haeckel's law.
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Question #41 BIOLOGY

16. Evelution
The animal species on the Galapagos Islands most closely resemble species
living on the:
CORE CONCEPT & DERIVATION
Island biogeography demonstrates that oceanic volcanicislands are

colonized by ancestral species originating from the nearest continental
mainland.

Formula / Rule / Reaction:
Factual recall /f Qualitative concept.

Solution:

» The Galapagos archipelagois situated approximately 200 km
west of the South American nation of Ecuador.

o Colonizers migrated from the South American mainland and
subsequently diverged into distinct endemic species through
adaptive radiation.

Why other options are incorrect:

» OptionA: Northern Europe belongs to a different
biogeographical realm and shares no direct colonizing lineage
with the Galapagos.

+ OptionB: Great Britain is located thousands of kilometers away in
the North Atlantic.

+ OptionC: North Americais more distant than South America,
which provided the original founders.

Question #42 BIOLOGY

07. Circulation / Transport
Digested food from the smallintestine is carried directly to the liver by the:

CORE CONCEPT & DERIVATION

The hepatic portal system directs venous blood draining intestinal
capillaries into liver sinusoids for nutrient processing and detoxification
before systemic circulation.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

* Capillary beds of the intestinal villi absorb monosaccharides,
amino acids, and water-soluble vitamins.

e These capillaries converge into the superior mesenteric vein,
joining the splenic vein to form the hepatic portal vein, which
empties into the liver sinusoids.

Why other options are incorrect:

* OptionA: The hepatic artery delivers oxygenated arterial blood
from the celiac axis directly to the liver.

» OptionB: The hepatic vein collects processed blood from liver
sinusoids and drains into the inferior vena cava.

» OptionD: 'Hepatic portal artery’ is an anatomically non-existent
vessel.
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Question #43 _ BIOLOGY

O8. Immunity

_____ proteins are produced by white blood cells in response to
provide humoral immun...

CORE CONCEPT & DERIVATION

Humoral immunity is mediated by secreted immunoglobulin proteins
(antibodies) produced by plasma cells upon stimulation by foreign
macromolecules (antigens).

Formula / Rule / Reaction:

B-cell Activation —3 Plasma Gell — Antibody Release —%% Antigen

Solution:

* Antigens are foreign molecules that provoke a specific adaptive
immune response.

» Plasma cells (differentiated B-lymphocytes) produce matching
antibodies (immunoglobulins) that bind, neutralize, or opsonize
those antigens.

Why other options are incorrect:

* Option A: Antibiotics are chemical compounds synthesized by
microorganisms or pharmaceutical methods, not by human
leukocytes.

» Option B: Antibodies do not target normal red blood cellsin
healthy immune responses.

+ Option C: Histamine s an inflammatory mediator, not an
immunogenic stimulus that induces protective antibody
production.

Question #44 o BIOLOGY

7. Circulation / Transport
The lymphatic vessels of the body empty lymphinto the bloodstream at the:

CORE CONCEPT & DERIVATION

Filtered interstitial fluid is returned to the cardiovascular system at the
low-pressure venous angles where major lymphatic collecting ducts join
the subclavianveins.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

* The thoracic duct emptiesinto the venous system at the left
subclavian vein (junction with left internal jugular vein).

e Theright lymphatic duct empties into the right subclavian vein,
returning lymph to systemic circulation.

Why other options are incorrect:

« Option A: Lymphatic trunks do not discharge into abdominal
veins,

« Option B: The entrance occurs precisely at the venous angle of
the subclavian vein.

* Option D: The bile duct delivers bile to the duodenum and has no
connection to lymphatics.
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. BIOLOGY
Question #45 [SHG)

07. Circulation / Transport
Flow of blood entering the capillaries is adjusted by:

CORE CONCEPT & DERIVATION

Microvascular capillary perfusion is regulated locally by rings of smooth
muscle at the junctions where true capillaries branch from terminal
arterioles or metarterioles.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

» Pre-capillary sphincters consist of circular smooth muscle fibers
at the origin of true capillaries.

»  Whencontracted, blood bypasses the capillary bed via
thoroughfare channels; when relaxed, blood flows into the
capillary exchange network.

Why other options are incorrect:

+ OptionA: The heart generates systemic perfusion pressure but
cannot adjust blood distribution to individual capillary beds.

» Option C: Metarterioles provide bypass thoroughfare pathways,
while sphincters gate entry into the capillary branches.

+ OptionD: Venous valves prevent retrograde flow in veins and do
notregulate arterial capillary entry.

Question #46 BIOLOGY

10. Homeostasis
The pressure exerted by a solution separated by a semipermeable membrane

from pure wateris ter...

CORE CONCEPT & DERIVATION

Osmotic pressure is the precise hydrostatic pressure that mustbe
applied to a solution to prevent the inward movement of pure water
across anideal semipermeable membrane.

Formula / Rule / Reaction:

Il =iCRT

Solution:

+» Osmotic pressure (IT)is a colligative property proportional to the
molar solute concentration of the solution.

+ |[trepresentsthe external pressure required to maintain
equilibrium and counteract the chemical potential gradient of
water.

Why other options are incorrect:

s OptionB: Soil potential describes water matric potential within
soil particles.

s OptionC: Solute potential (T,) is the thermodynamic measure
that decreases water potential and is always a negative value,
whereas osmotic pressure is positive.

+« OptionD: Solvent potential is not a standard thermodynamic
term.

beambeprep.com

Page 34 of 79

OFFICIAL FULL-LENGTH PRACTICE (FLP)

Question #47 BIOLOGY

04, Bioenergetics
Which of the following is NOT a conseguence of anaerobic respirationin
human muscle cells?
CORE CONCEPT & DERIVATION

Anaerobic glycolysis yields only 2 ATP per glucose molecule compared
to 36 to 38 ATP produced in aerobic cellular respiration.

Formula / Rule / Reaction:

Glucose + 2ADP + 2P; — 2Lactic Acid + 2ATP

Solution:

» Anaerobic glycolysis provides rapid but low energy output (2 ATP
perglucose).

» [tdoes notyield high amounts of cellular energy; accumulation of
lactate and protons induces fatigue, cramps, and pain.

Why other options are incorrect:

» Option A: Muscle cramps occur due to local metabolic acidosis
and calcium ion deregulation.

» Option C: Pain results from the stimulation of pain nociceptors by
increased proton concentrations.

» Option D: Fatigue results from rapid glycogen depletion and
cellular ATP exhaustion.

Question #48 [TAD) BIOLOGY

0%9. Respiration / Gaseous Exchange
Respiratory surfaces across animals exhibit which of the following mandatory
characteristics?
CORE CONCEPT & DERIVATION
According to Fick's Law of Diffusion, efficient respiratory gas exchange

surfaces must be thin, moist, highly vascularized, and fully permeable to
gases.

Formula / Rule / Reaction:

Ax AP

Rate of Diffusion = T

Solution:

» The respiratory membrane must be permeable to Q, and CO, to
permit passive diffusion down partial pressure gradients.

* Inaddition, respiratory surfaces must remain moist and presenta
large surface areawith a thin diffusion path.

Why other options are incorrect:

» Option B: Respiratory membranes must be thin (less than 1 ym) to
minimize diffusion distance (T).

» Option C: Respiratory surfaces must be heavily vascularized to
maintain steep partial pressure gradients.

« Option D: Respiratory surfaces require efficient ventilation
mechanisms to refresh external air or water.
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. . BIOLOGY
Question #49 01 Cal

Which of the following organisms is a prokaryote?

CORE CONCEPT & DERIVATION
Prokaryotes are unicellular organisms that lack a membrane-bound
nucleus and membrane-enclosed cytoplasmic organelles.

Formula / Rule / Reaction:
Factual recall f Qualitative concept.

Solution:

» \textit{Escherichia coli}is a Gram-negative bacterium belonging
to the domain Bacteria.

» Itcontains a single circular naked DNA chromosome (nucleoid),
70S ribosomes, and lacks a nuclear envelope, qualifyingitasa
prokaryote.

Why other options are incorrect:

» OptionA: Protistais a kingdom of single-celled eukaryotic
organisms.

+ OptionC: \textit{Amoeba}is a eukaryotic protozoan containing a
true nucleus and membrane-bound organelles.

» OptionD: Fungiis a eukaryotic kingdorm characterized by
chitinous cell walls and linear chromosomes enclosed in nuclei.

BIOLOGY

Question #50 [L.OEE) o1, Cel
What is the number of distinct structural layers present in the Gram-negative
bacterial cellwa...

CORE CONCEPT & DERIVATION

The Gram-negative bacterial cell wall consists of two distinct structural
layers: an inner thin peptidoglycan layer and an outer lipopolysaccharide
memibrane.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

+ Theinnerlayeris a thin peptidoglycan meshwork (approximately 2
to 7 nm) situated in the periplasmic space.

» Theouterlayeris anasymmetric lipid bilayer (outer membrane)
containing phospholipids internally and lipopolysaccharides (LFS)
externally.

Why other options are incorrect:

= OptionA: Asingle thick layer of peptidoglycan is the defining
feature of the Gram-positive cell wall.

s OptionC: Three layers is aninaccurate description of the cell wall
structure.

* OptionD: Fourlayers does not conform to the established two-
layer architecture of the Gram-negative cell wall.
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- BIOLOGY
Questlﬂl'l #51 m L. Support & Movement

The division of cocciin three perpendicular planes forms a sarcina, whichis a
cubical packet ...

CORE CONCEPT & DERIVATION
Bacterial cellular arrangement depends on the number and orientation
of planes of cell division.

Formula / Rule / Reaction:

N=2"=2=3§

Solution:

» \When coccidivide sequentially in three mutually perpendicular
planes, the resulting daughter cells remain adhered together.

» This produces aregular cubical packet consisting of exactly 8
individual cocci, designated as a sarcina.

Why other options are incorrect:

« Option A: Two cocciremaining attached after divisionin one
plane form a diplococcus.

« Option B: Four cocciresulting fromdivisionin two perpendicular
planesformatetrad.

« Option D: Sixteen coccirepresent adouble sarcina or anirregular
cluster, not the basic sarcina packet.

BIOLOGY

09 Respiration / Gaseous Exchange

Question #52

Which of the following statements is correct regarding human pulmonary
ventilation at rest?

CORE CONCEPT & DERIVATION
Quuiet breathing requires muscular contraction to enlarge thoracic
volume, whereas resting expiration relies on passive elastic recoil.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» Resting inspiration requires active contraction of the diaphragm
and external intercostal muscles, consuming metabolic ATP
energy.

« Normal resting expiration is entirely passive, driven by the elastic
recoil of the lungs and thoracic cage without active muscular
effort.

Why other options are incorrect:

s Option B: Resting expirationis passive, becoming active only
during forced expiration (exercise, coughing).

« Option C: Inspiration requires muscularwork to lower alveolar
pressure below atmospheric pressure and cannot occur
passively.

* Option D: Inspirationis an active process requiring sustained
rnuscular contraction.
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Question #53 BIOLOGY

0é. Digestion/Nutrition

Nitrifying bacteria are classified physiologically as:
CORE CONCEPT & DERIVATION

Chemotrophic autotrophs (chemosynthetic bacteria) obtain metabolic
energy from the chemical oxidation of inorganic compounds rather than
radiant sunlight.

Formula / Rule / Reaction:

Nirrosamaonas

ONH; + 30, — ", INO;, + 2H' + 2H,0 + Energy

Nirohacier

2NO, + 0 ———— 2NO,; + Energy

Solution:

+ Nitrifying bacteria oxidize inorganic amrmonia into nitrite
(\textit{Nitrosomonas}) and nitrite into nitrate
(\textit{Nitrobacter}).

o Theytrap theliberated chemical energy to fix carbon dioxide into
organic carbohydrates, qualifying as chemosynthetic autotrophs.

Why other options are incorrect:

+ OptionA: Heterotrophic bacteria require preformed organic
carbon compounds for growth.

+ OptionC: Saprophytic bacteria decompose dead organic
material for nutrition.

+ OptionD: Parasitic bacteria derive nutrition directly fromliving
host tissues.

Question #54 [ZHC) BIOLOGY

14, Reproduction

Each human testis is divided by fibrous septa into approximately:
CORE CONCEPT & DERIVATION
Fibrous septa extending inward from the tunica albuginea partition the

testicular parenchyma into discrete anatomical compartments called
lobules.

Formula / Rule / Reaction:
Factual recall f Qualitative concept.

Solution:

+ Thedense fibrous capsule of the testis (tunica albuginea) projects
inward to form connective tissue septa.

» These septa partition each human testis into 250 to 300 lobules,
each containing one to four highly coiled seminiferous tubules.

Why other options are incorrect:

* OptionA: 5010100 lobules significantly underrepresents
testicular compartmentalization.

+ OptionB: 15010 200 lobulesis below the accepted anatomical
count.

s OptionC: 200to 250 lobulesis incomplete; standard textbooks
specify 250 to 300 lobules.
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Question #55 BIOLOGY

14. Reproduction
Which cells in human males are responsible for the secretion of
testosterone?
CORE CONCEPT & DERIVATION

Testicular androgen production is performed by interstitial Leydig cells
inresponse to luteinizing hormone (LH).

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

s Leydigcells (interstitial cells) reside in the loose vascular
connective tissue between seminiferous tubules.

e Inresponse to pituitary LH stimulation, they synthesize and
secrete testosterone directly into neighboring capillaries.

Why other options are incorrect:

» Option A: Pituitary gonadotrophs secrete LH and FSH, not steroid
androgens.

* Option B: Hypothalamic neurosecretory neurons synthesize and
release GnRH.

« Option C: Sertoli cells nurse developing spermatids and secrete
androgen-binding protein and inhibin.

. BIOLOGY
Question #56

14. Reproducticn
The fertilized ovum is implanted and undergoes embryonic development
within the:
CORE CONCEPT & DERIVATION

Fertilization occurs within the fallopian tube, but blastocystimplantation
and gestation take place within the endometrium of the uterus.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

* The developing blastocyst travels through the fallopian tube and
implantsinto the glandular endometrium of the uterus around day
éto7 post-conception,

» The uterus provides the vascular and nutritional support required
for subsequent embryonic and fetal development.

Why other options are incorrect:

s Option A: The ovary produces secondary oocytes; implantation
here represents an ectopic ovarian pregnancy.

» Option C: The oviduct (fallopian tube)is the site of fertilization;
implantation here resultsinan ectopic tubal pregnancy.

» Option D: The cervixis the muscular inferior neck of the uterus that
remains closed to retain the fetus until parturition.
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Question #57 BIOLOGY

14. Reproduction
The blood concentration of luteinizing harmone (LH) reaches its maximum
peak during which stage...

CORE CONCEPT & DERIVATION
Sustained high estradiol levels from the dominant mature follicle trigger
an LH surge that induces ovulation near the midpoint of the cycle.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

s Rising estrogen levels exert positive feedback on the anterior
pituitary and hypothalamus around day 12 to 13.

s Thistriggers a sharp LH surge that peaks 10 to 12 hours prior to
follicular rupture, defining the ovulation stage.

Why other options are incorrect:

+ OptionA: During menstruation(days 1to 5), LH levels are low and
basal.

* OptionB: During the proliferative (follicular) stage, LHincreases
gradually but does not reachits maximum peak.

« OptionD: During the secretory (luteal) stage, progesterone and
estrogen exert negative feedback, suppressing LHrelease.

. BIOLOGY
Question #58

14, Reproduction

The major mode of transmission of syphilis is

CORE CONCEPT & DERIVATION
\textit{Treponema pallidum}is an obligate parasitic spirochete requiring
direct human mucous membrane contact for transmission.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

» Syphilisis a sexually transmitted infection caused by
\textit{Treponema pallidumn}.

¢ Transmission occurs predominantly via direct mucosal or skin
contact with infectious primary chancres during sexual
intercourse.

Why other options are incorrect:

s Option A: Transmission by blood transfusion is rare due to
standard modern serological donor screening.

» OptionB: \textit{Treponema pallidum} is not transmitted by
arthropod orinsect vectors.

s OptionC: The bacteriumis extremely sensitive to drying and
cannot survive inwater or outside the host.
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Question #59 . BIOLOGY

Support & Movement

Which of the following statements is FALSE regarding cartilage?
CORE CONCEPT & DERIVATION

Cartilage is an avascular skeletal connective tissue that relies entirely on
passive diffusion through its extracellular matrix for nourishment.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

 Mature cartilage is avascular, containing no blood vessels or
lyrphatic channels within its matrix.

» Chondrocytes receive nutrients and oxygen solely by slow
diffusion from blood vessels in the surrounding perichondrium or
synovial fluid.

Why other options are incorrect:

« OptionB: Cartilage is a specialized supporting skeletal
connective tissue.

» Option C: Articular hyaline cartilage covers the articulating ends
of bones in synovial joints.

e Option D: Cartilage contains a non-mineralized collagenous
matrix, making it more pliable and softer than mineralized bone.

Question #60 LTHCEN . BIOLOGY

Support & Movemeant
Which of the following muscle components serves as a high-energy
phosphate reservoir forrapid...

CORE CONCEPT & DERIVATION

Phosphocteatine (creatine phosphate) provides animmediate
intracellular reservoir of high-energy phosphate bonds to phosphorylate
ADP during initial muscular activity.

Formula / Rule / Reaction:

\text{Creatine Phosphate} + \text{ADP} \rightleftharpoons}
\text{Creatine} + \text{ATP}

Solution:

» Resting skeletal muscle stores five to six times more creatine
phosphate than free ATP.

» During the first few seconds of muscle contraction, creatine
kinase transfers a high-energy phosphate from creatine
phosphate to ADP toregenerate ATP.

Why other options are incorrect:

» Option A: Free cellular ATP is rapidly depleted within 1to 2
seconds of vigorous contraction and is not a storage reservoir,

» Option C: Myoglobinis anintracellular hemoprotein that stores
oxygen, not high-energy phosphate bonds.

+ Option D: Creatinine is an excretory breakdown waste product of
creatine metabolism, not a phosphate storage compound.
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. BIOLOGY
Question #61 [SAL)

1. Support & Movement

Which of the following is NOT found within skeletal muscle fibers in humans?

CORE CONCEPT & DERIVATION

Skeletal muscle fibers contain myoglobin forintracellular oxygen
storage; hemoglobinis restricted strictly to erythrocytes within blood
vessels.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

» Hemoglobinis confined exclusively within circulating red blood
cells in the microvasculature outside muscle fibers.

+ Skeletal muscle fibers contain myoglobin, a monomeric heme
protein adapted to store oxygen within the sarcoplasm.

Why other options are incorrect:

» OptionA: Skeletal muscle fibers are multinucleated syncytia
formed by the developmental fusion of myoblasts.

+ OptionB: Skeletal muscle fibers contain abundant mitochondria
(sarcosomes) to generate ATP for contraction.

* OptionC: Skeletalmuscle fibers (especially slow-twitch type |
fibers) contain large amounts of myoglobin.

Question #62 BIOLOGY

1. Support & Movement

A hinge joint is present between which of the following articulating bones?
CORE CONCEPT & DERIVATION

Ahinge joint is a uniaxial synovial joint that restricts angular movement to
asingle plane (flexion and extension).

Formula / Rule / Reaction:
Factual recall f Qualitative concept.

Solution:

» Theelbowjoint operates as a hinge joint where the trochlea of the
humerus articulates with the trochlear notch of the ulna.

+ This anatomical arrangement permits movement in only one plane
(flexion and extension).

Why other options are incorrect:

» OptionB: The femur articulates with the pelvic girdle, not the
pectoral girdle.

+ Option C: The hip joint between the femoral head and pelvic
acetabulum is a multiaxial ball-and-socket joint.

» OptionD: The shoulder joint between the humerus and glenoid
cavity of the pectoral girdle is a multiaxial ball-and-socket joint.
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Question #63 BIOLOGY

15. Inheritance / Variation & Genetics
A test cross is performed to determine whether an individual displaying a
dominant phenotypeis...

CORE CONCEPT & DERIVATION
Atest cross involves crossing an individual displaying a dominant
phenotype with a known homozygous recessive individual.

Formula / Rule / Reaction:

IfIT x # — 100% dominant; if T¥ = # — 1 : 1 dominant : recessive

Solution:

» Anindividual with adominant phenotype may have genotype TT
orTt.

» Crossing this individual with a homozygous recessive tester (tf)

allows the hidden recessive allele to be expressed phenotypically
in the offspring if present.

Why other options are incorrect:

s Option A: At is non-standard genetic notation and does not
represent a homozygous recessive tester.

* Option C: ABrepresents aco-dominant or heterozygous
individual, not arecessive tester.

» Option D: Crossing with a homozygous dominant individual (TT)
masks all recessive alleles, yielding 100% dominant offspring
regardless of the unknown genotype.

Question #64 BIOLOGY

15. Inheritance / Variation & Genetics
What clinical complication can occurwhen an [Formula] -negative woman
conceives a childwhois. ..

CORE CONCEPT & DERIVATION

Entry of fetal Rh™ erythrocytesinto an Rh~ maternal circulation induces
anti-Rh IgG synthesis, which can cause hemolytic disease of the
newborn in subsequent pregnancies.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» FetalRh' erythrocytes entering an Rh~ mother during delivery
trigger maternal sensitization and anti-D antibody production.

* InasubsequentRh™ pregnancy, maternal anti-D IgG antibodies
cross the placenta and lyse fetal red blood cells, resulting in
maternal-fetal Rhincompatibility (erythroblastosis fetalis).

Why other options are incorrect:

+ Option B: Theimmune reaction occurs between maternal
circulating antibodies and fetal antigens, not paternal tissues.

s Option C: Rhincompatibility is anisoimmune hemolytic anemia,
not a malignant neoplasm.

« Option D: Rhincompatibility threatens fetal survival through
severe anemia, but does not cause immediate maternal death.

Official Examination Series



BEAMBEPREP - UHS Lahore MDCAT 2022 Official Paper

Question #65 BIOLOGY

15. Inheritance /Variation & Genetics
DNA stores hereditary biological information in discrete functional units
termed:

CORE CONCEPT & DERIVATION

Ageneis the fundamental physical and functional unit of heredity,
consisting of a specific linear nucleotide sequence encoding a
functional polypeptide or RNA.

Formula / Rule / Reaction:
Factual recall /f Qualitative concept.

Solution:

» Hereditaryinstructions in DNA are organized into discrete
segments called genes.

+» Eachgene contains the specific coding sequence required to
direct the synthesis of a protein or functional RNA molecule.

Why other options are incorrect:

* OptionB: Phenotypes are the observable physical, biochemical,
and physiological traits of an organism.

« OptionC: Akaryotype is a systematic visual display of the
complete chromosome complement of an individual.

s OptionD: Cells are the basic structural and functional units of
living organisms, not units of DNA storage.

beambeprep.com

Page 39 of 79

OFFICIAL FULL-LENGTH PRACTICE (FLP)

. BIOLOGY
Questmn #66 m 15. Inheritance / Variation & Genetics

In his studies on sex linkage in \textit{Drosophila melanogaster}, Thomas Hunt
Morgan crossed w...

CORE CONCEPT & DERIVATION

In X-linked inheritance, wild-type red eye color is completely dominant
to white eye color; maternal homozygous dominant alleles are
transmitted to all progeny.

Formula / Rule / Reaction:

XY XY x X"Y — X" X" (red-eyed female), X" Y (red-eyed male)

Solution:

» The homozygousred-eyed female parent produces eggs carrying
only the dominant X allele.

o AllF, femalesreceive X* from the motherand X* fromthe
father, displaying red eyes.

e Al Fy malesreceive X* fromthe motherand Y from the father,
displayingred eyes.

» Therefore, 100% of the F; offspring (both males and females) are
red-eyed.

Why other options are incorrect:

» Option B: White-eyed males appear in the F} only in the reciprocal
cross (white-eyed female x red-eyed male).

« Option C: White-eyed females require two recessive X" alleles
and cannot appear in this Fi generation.

» Option D: White eyesis arecessive trait masked completely by
the dominant maternal allele.
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Question #67 BIOLOGY

15. Inheritance /Variation & Genetics
Which one of the following human genetic conditions is inherited as an X-
linked dominant disord...

CORE CONCEPT & DERIVATION

X-linked dominant disorders manifest in both hemizygous males and
heterozygous females; affected fathers transmit the condition to all
daughters and no sons.

Formula / Rule / Reaction:
Factual recall /f Qualitative concept.

Solution:

» Hypophosphatemic rickets (vitamin D-resistant rickets) is caused
by mutations in the PHEX gene on the X chromosome.

o ltisinheritedinan X-linked dominant pattern with high
penetrance.

Why other options are incorrect:

* OptionA: Hemophilia Ais an X-linked recessive coagulopathy.

* OptionB: Red-green colorblindness is an X-linked recessive
photoreceptor disorder.

+« OptionD: Becker muscular dystrophy is an X-linked recessive

dystrophinopathy.
x BIOLOGY
Ques“'on #68 15 Inheritance /Variation & Genetics

The mode of inheritance of genetic traits in humans cannot be studied by
controlled experimenta...

CORE CONCEPT & DERIVATION

Because controlled experimental matings cannot be performed in
human genetics, family lineages are evaluated using standardized
pedigree charts.

Formula / Rule / Reaction:
Factual recall /f Qualitative concept.

Solution:

» Pedigree analysis tracks the generational occurrence of
phenotypes within a family tree.

s Byanalyzinginheritance patterns, geneticists determine whether
a traitis autosomal dominant, autosomal recessive, X-linked, or
mitochondrial.

Why other options are incorrect:

s+ Option A: Controlled experimental breeding is unethical and
impossible in human populations.

+ OptionB: Chi-square tests evaluate goodness-of-fit for
statistical hypothesis testing, but do not trace family trees.

+ OptionD: Probability analysis calculates inheritance risks once
the transmission mode is established.
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. CHEMISTRY
Question #69 [[SHLY

01. Stoichiometry

One atomic mass unit ( [Formula] ) is defined as:

CORE CONCEPT & DERIVATION

The unified atomic mass unit is defined relative to the mass of an
unbound neutral carbon-12 atomin its nuclear ground state.

Formula / Rule / Reaction:

1
lamu = 35 X m(**C) = 1.66054 x 1077 kg
Solution:
s Byinternational IUPAC convention, one atomic mass unitequals

one-twelfth the mass of a single carbon-12 atom at rest.

e Carbon-12is assigned an exact mass of 12,000 atomic mass units.

Why other options are incorrect:

» Option A: Anatom of carbon-12has amassof 12a.m.u., not 1
a.m.u.

» Option C: Hydrogen was an earlier mass standard replaced by
carbon-12in1941.

e Option D: Atoms of different chemical elements possess
distinctly different nuclear masses.
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- CHEMISTRY r CHEMISTRY
Questlon #70 01. Stoichiometny Questlon #71 01. Stoichiometry
A compound of sodium oxide contains [Formula] sodium and [Formuia] A sample of [Formula] of 2-propancl was oxidized with excess acidified
oxygen by mass. Whatis the ... [Formula] underrefiux. ...

CORE CONCEPT & DERIVATION CORE CONCEPT & DERIVATION
The empirical formula represents the simplest whole-number molar ratio Oxidation of a secondary alcohol produces a ketone; actual yield equals
of atoms in a chemical substance. theoretical yield multiplied by fractional yield.
Formula / Rule / Reaction: Formula / Rule / Reaction:
Mass H* /Cr,0?

TN i S CH3CH(OH}CH1 + [0] ——— CH,COCH; + H,0
Molar Mass ¥

% Yield

Actual Mass = Theoretical Mass x 100

Solution:
o Inal0Dgsample: Solution:

Molar mass of 2-propanol (C;H,0) = 60.0 g /mol.
« Molesof Na = 2L — 3296 mol : i ik iy

. + Molesof 2-propanol = 22— — (.50 mol,
e Molesof O = —255_ — 16125 mol DIl el

16.0 g /mol

2 » Theoretical moles of propanone (C3HzO, 58.0 g/mol) = 0.50 mol.
« Divide by the smallestvalue: Na = 2228 — 20,0 = H5 _ 10,

: i [ « Theoretical mass = 0.50 mol x 58.0g/mol = 20.0g.
e« Thesimplestmolarratiois 2 : 1, yielding Na,0.

o Actualyield=29.0g » 0.750 = 21.75g.
Why other options are incorrect:

+ OptionA: NaOreflectsa l:1molarratio (approximately 59% Na, Why other options are incorrect:
41% 0).

s OptionB: NaO, reflects sodium superoxide (41.8% Ma, 58.2% O).

» OptionD: Na,0, is amolecular formula with the empirical formula
NaO.

* Option A: 1.74 g represents a calculation errorin decimal scaling.

* OptionC:2.74gisincorrect and does not reflect a 75% yield from
0.5 molreactant.

« Option D: 20.0 g represents the 100% theoretical yield without
factoring in the 75% yield.

beambeprep.com Page 41 of 79 Official Examination Series



BEAMBEPREP - UHS Lahore MDCAT 2022 Official Paper

CHEMISTRY

02 Atomic Structure

Question #72

According to which scientist is the wave mechanical probability of finding an
electronataspe...

CORE CONCEPT & DERIVATION
Erwin Schrodinger formulated wave mechanics, inwhich the square of
the wave function (%) represents electron probability density.

Formula / Rule / Reaction:

Hy =By, P=|y)dV

Solution:

s ErwinSchrédinger developed the fundamental quantum wave
equation treating electrons as three-dimensional matter waves.

s The probability of locating an electron in a given differential
volume elementis proportional to |¢[?, defining atomic orbitals.

Why other options are incorrect:

+ Option A: Niels Bohr proposed fixed planetary circular orbits with
well-defined classical electron trajectories.

s OptionB: Louis de Broglie introduced the dual matter-wave
hypothesis (A = k/p)without formulating the probability wave
equation.

* OptionC: Friedrich Hund formulated empirical rules for filling
degenerate atomic orbitals.

Question #73 CHEMISTRY

Q2. Atomic Structure
Which gas present in a gas discharge tube produces the lightest canal ray
particles (positive..
CORE CONCEPT & DERIVATION
Canal rays consist of positive residual ions of the gas presentinthe

discharge tube; their mass corresponds to the atomic mass of the gas
used.

Formula / Rule / Reaction:

| m
o

m oy,

Solution:

+ Canalrays are formed when cathode rays ionize gas molecules
inside the discharge tube.

» Hydrogengas produces protons (H*), which possess the lowest
atomic mass (1a.m.u.)and the highest charge-to-mass ratio of
any positive ion.

Why other options are incorrect:

« OptionA: Argon produces Ar” ions with an atomic mass of
40 a.m.u.

« OptionB: Helium produces He' ions with an atomic mass of
4amu.

* OptionD: Neonproduces Ne™ ions with anatomic mass of
20 a.m.u.
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Question #74 CHEMISTRY

02. Atomic Structure

Which chemical element possesses the ground state electronic
configuration [Formula] ?

CORE CONCEPT & DERIVATION

The ground state electronic configuration reflects the aufbau
distribution of electrons corresponding to the atomic number of the
neutral element.

Formula / Rule / Reaction:

Z=24+216+24+6=18

Solution:

e Summing the orbital electron superscripts yields the total atomic
number:2 +2+6+2+6 =18

e Atomic numicer 18 corresponds to the noble gas argon (Ar), which
features afilled valence shell.

Why other options are incorrect:

= OptionB: Chlorine has Z = 17 with configuration [Ne| 3s* 3p°.
s Option C: Sodiumhas Z = 11 with configuration [Ne] 3s'.
e Option D: Sulfurhas Z = 16 with configuration [Ne| 3s* 3p'.

Question #75 CHEMISTRY

02, Atomic Structure

What is the atomic number( [Formula] ) of a transition metal element that
contains fourunpair..

CORE CONCEPT & DERIVATION
Degenerate d-orbitals are filled singly before pairing begins (Hund's
rule); iron (Z = 26) contains four unpaired d-electrons.

Formula / Rule / Reaction:

Fe (Z = 26) : [Ar] 3d° 4°

Solution:

s lron(Z = 26)has the valence configuration 3d° 45,

« Distributing 6 electrons across the 5 degenerate d-orbitals gives
one doubly occupied orbital and four singly occupied orbitals.

* This produces exactly four unpaired electrons.

Why other options are incorrect:

« Option A: Carbon(Z = 6) has configuration 1s2 252 2p® with two
unpaired electrons.

s OptionB: Silicon(Z = 14) has configuration [Ne| 3s* 3p* with two
unpaired electrons.

e Option C: Titanium (Z = 22) has configuration [Ar] 3d® 4s® with two
unpaired d-electrons.
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. _ CHEMISTRY
Question #76 04. Gases

A gaseous mixture contains [Formula], [Formula] , and [Formula] by volume. If
the total pressu...

CORE CONCEPT & DERIVATION
By Dalton's and Amagat's laws, the partial pressure of a gasin an ideal
mixture equals its mole fraction (volume fraction) multiplied by the total
pressure.
Formula / Rule / Reaction:

% by volume

B=X; x P = (—35 X Potal

Solution:

s Thevolume percentage of hydrogengasis 67.8%, giving a mole
fraction of Xy, = $28.

s Applying Dalton's law: Py, = 52250 atm = 33.9 atm.

Why other options are incorrect:

* OptionA: Inverts the relationship by dividing by the total pressure.

+ OptionB: Multiplies total pressure by unity, completely ignoring
the hydrogen fraction.

+ OptionD: Adds the percentage directly to total pressure, whichis
dimensionally incorrect.

£ CHEMISTRY
Question #77 m 04. Gasas

If we want to raise the temperature of one mole of an ideal gas by one Kelvin
atconstant press...

CORE CONCEPT & DERIVATION

For anideal gas undergoingisobaric expansion, the work done per mole
per Kelvin equals the ideal gas constant R.

Formula / Rule / Reaction:
W = PAV = aRAT = (1)(R)(1) = R
Solution:
+ Whenone mole of gasis heated by 1 K, the expansionwork is
W = RAT =R.

s Expressedinatmospheric units, R = 0.0821 dm® « atm/(mol - K).

« Therefore, the gas expends 0.0821 dm® - atm of mechanical work.

Why other options are incorrect:

s+ OptionA:InlJoules. the work done equals 8.314.J, not 0.0821.J.
« OptionB: 8.314is the numerical value in J/(mol - K}, notindm?® - atm

+ OptionC: 0.0821 kJ equals 82.1J, whichis incorrect.
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" CHEMISTRY
Questlon #78 m 04.Gazes
Heat flow between two interacting gases continues until allmolecules in both

systems attain th...

CORE CONCEPT & DERIVATION

Thermodynamic temperature is a direct measure of the average
translational kinetic energy of gas molecules; thermal equilibrium
requires equal average translational kinetic energy.

Formula / Rule / Reaction:

_— 3
KEius = EkBT

Solution:

s Heatenergytransfers spontaneously from the hotter gas to the
colder gas until thermal equilibrium is established.

» At thermal equilibrium, the temperatures become equal, which
means the average translational kinetic energy of the molecules is
identicalin both systems.

Why other options are incorrect:

« Option B: Rotational kinetic energy depends on molecular
geometry and does not define temperature.

« Option C: Ideal gas molecules exert no intermolecular forces,
making intermolecular potential energy zero.

» Option D: Vibrational modes are inactive at standard
temperatures and do not define the thermal equilibrium condition.
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" = CHEMISTRY
Questmn #79 05. Liguids

Variation in the strength of intermolecular dipole-dipole forces directly alters
many bulk phys...

CORE CONCEPT & DERIVATION

Intermolecular forces govern physical state transitions and enthalpies,
whereas the number of moles depends strictly on the mass and molar
mass of the sample.

Formula / Rule / Reaction:

m

Solution:

» Boiling point, heat of vaporization, and heat of sublimation
depend directly on the energy required to overcome
intermolecular attractions.

+» Thenumber of moles is an extensive chemical quantity
independent of intermolecular forces.

Why other options are incorrect:

» OptionA: Stronger dipole-dipole forces require more thermal
energy to separate liquid molecules, raising the boiling point.

+ OptionB: Enthalpy of vaporization increases directly with
increasing intermolecular attractive forces.

¢ OptionC: Heat of sublimation reflects the energy required to
disrupt lattice attractions, which depend onintermolecular
forces.
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- CHEMISTRY
Questlﬂl'l #80 m 05 Liguids

Which of the following factors does NOT affect the magnitude of the
equilibrium vapor pressure ...

CORE CONCEPT & DERIVATION

Equilibrium vapor pressure is an intensive thermodynamic property that
depends only on temperature and the chemical nature of the substance,
independent of surface area orliquid volume.

Formula / Rule / Reaction:
AH,
hP=_—28_.(C
RT
Solution:

» Vapor pressure represents a dynamic equilibrium between the
rates of evaporation and condensation.

» Aslong asbothliquid and vapor phases are presentin a closed
container at constant temperature, altering the total amount of
liquid does not shift the equilibrium vapor pressure.

Why other options are incorrect:

« Option B: Molecular size alters polarizability and dispersion
forces, changing vapor pressure.

» Option C: Vapor pressure increases exponentially with
temperature according to the Clausius-Clapeyron eguation.

» Option D: Strongerintermolecular forces reduce evaporation
rates, directly lowering vapor pressure.

) CHEMISTRY
Question #81 06. Solids

The smallest fundamental repeating geometric block that contains the
complete structural and sy...

CORE CONCEPT & DERIVATION
Acrystal lattice is generated by the periodic three-dimensional
translation of an elementary geometric building block called the unit

cell.
Formula / Rule / Reaction:

Factualrecall / Qualitative concept.

Solution:

» The unit cellis the smallest repeating unit defined by edge lengths
{a,b,¢) and interaxial angles (a, 3, 7).

» Translating the unit cell repeatedly in three dimensions
reproduces the entire crystal lattice.

Why other options are incorrect:

* Option A: 'Cell'is an ambiguous general term without specific
crystallographic meaning.

* Option C: The crystal lattice is the complete three-dimensional
array of periodic points.

e« Option D: 'Crystal unit'is an informal term, not standard
crystallographic terminclogy.
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Question #82 CHEMISTRY

06. Solids

Which class of crystalline solids is also categorized as atomic network solids?

CORE CONCEPT & DERIVATION

Covalent network solids (such as diamond, guartz, and silicon carbide)
consist of individual neutral atoms joined throughout the lattice by
covalent bonds.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

» Covalent solids consist of atoms linked continuously by
directional covalent bonds into an extended lattice network.

» Becausethe lattice points are occupied by neutral atoms rather
than ions or discrete molecules, they are classified as atomic
network solids.

Why other options are incorrect:

+ OptionB: lonic solids consist of alternating cations and anions
held by non-directional electrostatic forces.

» OptionC: Metallic solids consist of positive metal ions immersed
inasea of delocalized electrons.

+ OptionD: Molecular solids consist of discrete covalent molecules
held by weak intermolecular forces.

Question #83 [[THEN CHEMISTRY

O7. Equilibriurm

The decrease in the solubility of a sparingly soluble salt caused by the
addition of a soluble ...

CORE CONCEPT & DERIVATION

According to Le Chatelier's principle, introducing anioninvolved ina
dissolution equilibrium shifts the equilibrium to the left, suppressing salt
solubility.

Formula / Rule / Reaction:

AgCl, = Agf +Cl,

Solution:

s Introducing anelectrolyte sharing a common ion (such as adding
NaCl to a saturated ApCl solution) increases the commanion
concentration.

+ This causes the ionic product to exceed K, shifting the
dissolution equilibrium to the left and precipitating the salt.

Why other options are incorrect:

» OptionA: Le Chatelier's principle is the broad thermodynamic rule
governing equilibrium perturbations; the common ion effectisa
specific application.

« OptionB: The solubility product (K.,) is the temperature-
dependent equilibrium constant, which remains unchanged.

s OptionD: The distribution law governs solute partitioning
between two immiscible solvent phases.
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" CHEMISTRY
Question #84 [THTN 07. Equilibrium
Precipitation of a sparingly soluble salt from solution occurs when the ionic
product( [Formul...

CORE CONCEPT & DERIVATION
Precipitation occurs when a solution becomes supersaturated, meaning

the ionic product of dissolved ions exceeds the thermodynamic
solubility product.

Formula / Rule / Reaction:

Q.p > K, = Precipitation occurs

Solution:

« IfQ,, < K,, thesolutionis unsaturated and no precipitate can
form.

o IfQ,, = K,, the solutionisindynamic equilibrium (saturated).

e IfQ,, > K, thesolutionis supersaturated; excess ions
precipitate as soliduntil @, = K.

Why other options are incorrect:

= OptionA:When@Q,, < K,,, the solutionis unsaturated and more

-
solid can dissolve.

= OptionC:When@,, = K,,.the solutionis at dynamic saturation
without net precipitation,

» Option D: Precipitation cannot occur at low concentrations where
st it Ksp-
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. CHEMISTRY
Question #85 [[ZHLN 07. Equilibrium

The direction in which a chemical equilibrium shifts in response to achangein
concentration, ...

CORE CONCEPT & DERIVATION

When an external stress is applied to a chemical system at equilibriumn,
the system shiftsin the direction that minimizes or counteracts the
applied stress.

Formula / Rule / Reaction:
Factual recall /f Qualitative concept.

Solution:

» LeChatelier's principle states that modifying equilibrium variables
(concentration, pressure, volume, temperature) causes the
system to adjust to counteract the change.

s Thisprinciple predicts whether forward or reverse reactions will be
favored.

Why other options are incorrect:

» OptionB: The law of mass actionrelatesreactionrates to active
masses of reactants, defining the equilibrium constant.

» OptionC: Hess's law states that overall reaction enthalpy is path-
independent.

* OptionD: The law of heat of formation applies to standard
thermochemical enthalpy calculations.

Question #86 [LAEN CHEMISTRY

08, Reaction Kinetics
What is the overall reaction order for the rate equation: [Formula] ?

CORE CONCEPT & DERIVATION
The overall reaction order is the sum of the exponent powers of all
reactant concentration termsin the experimental rate law.

Formula / Rule / Reaction:

Overall Order =m +n

Solution:

« Theexponent for [H,]is 1.
+ Theexponent for [NO,] is 2.

+ Owverallreactionorder=1 + 2 = 3(third order).

Why other options are incorrect:

* OptionA: Order 1 considers only the hydrogen term and ignores
nitrogen dioxide.

+ OptionB: Order 2 considers only the nitrogen dioxide term and

ignores hydrogen.
s OptionD: Order 4 incorrectly overcounts the sum of the
exponents.
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Page 46 of 79

OFFICIAL FULL-LENGTH PRACTICE (FLP)

" CHEMISTRY
Question #87 m 08. Reaction Kinetics

Catalysis in which the catalyst and the reacting chemical species exist in the
same physical ph...

CORE CONCEPT & DERIVATION
Catalytic processes are categorized as homogeneous when the catalyst
and all reactants form a single uniform physical phase.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

s Inhomogeneous catalysis, the catalyst is dissolved in or miscible
with the reaction mixture, forming a single physical phase (liquid or
gas).

« Anexampleis the liquid-phase hydrolysis of esters catalyzed by
aqueous hydrochloric acid.

Why other options are incorrect:

* Option A: Heterogeneous catalysis involves catalysts and
reactants in different physical phases (such as solid platinum
catalyzing gaseous reactions).

s Option C: Enzymatic adsorption catalysis typically involves
macromelecular interfaces.

« Option D: Autocatalysis describes areaction where a generated
product acts as the catalyst, irrespective of phase uniformity.

Question #88 CHEMISTRY

09. Thermochemistry

The Born-Habercycle used to evaluate the lattice energies of ionic crystals
represents an expe...

CORE CONCEPT & DERIVATION

The Born-Haber cycle applies Hess's law of constant heat summation to
determine the lattice energy of an ionic compound through anindirect
thermodynamic cycle.

Formula / Rule / Reaction:

1
ﬂHF = ﬂqub +1IE + EBDE +EA + Ul.ntl:ce

Solution:

» Lattice energy cannot be determined directly by experiment.

» The Born-Haber cycle uses Hess's law to relate the standard
enthalpy of formation to atomization, ionization, electron affinity,
and lattice enthalpies.

Why other options are incorrect:

» Option A: Henry's law gowerns the solubility of gases in liquids as a
function of partial pressure.

e Option B: Le Chatelier's principle predicts dynamic equilibrium
shifts under stress.

« Option D: The common ion effect describes the suppression of
salt solubility by a sharedion.
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. CHEMISTRY
Question #89 [[SHEN

09 Thermocharmistry

Which of the following thermodynamic quantities is a state function?

CORE CONCEPT & DERIVATION

Astate functionis a thermodynamic property that depends only on the
current equilibrium state of the system, independent of the path taken to
reach that state.

Formula / Rule / Reaction:

AH = Hyyy — Hiyga

Solution:

* Enthalpy (H = U + PV)isdefined by fundamental state variables,
making its value dependent only on initial and final states.

+ Path-dependent quantities like work (w) and heat (g) vary
according to the specific path taken.

Why other options are incorrect:

* OptionA: Work doneis a path-dependent process variable.

* OptionB: Heat absorbed depends on the pathway and process
conditions.

+ Option C: Frictional dissipationis an irreversible path-dependent
loss.

Question #90 CHEMISTRY

10. Electrochemistry

The operation of an electrochemical cell (galvanic or electrolytic)is
fundamentally based upon...

CORE CONCEPT & DERIVATION

Electrochemical cells interconvert chemical and electrical energy via
separated oxidation and reduction half-reactions that transfer electrons
through an external circuit.

Formula / Rule / Reaction:

Anode: Red; —+ Oxy +ne, Cathode: Oxs + ne” —+ Reds

Solution:

* Electrochemical cells rely on oxidation (loss of electrons)
occurring at the anode and reduction (gain of electrons) occurring
at the cathode.

+ Directing these electron transfers through an external conductor
generates electrical current or drives non-spontaneous reactions.

Why other options are incorrect:

* OptionA: Acid-base reactions involve proton transfers without
changes in oxidation states.

» Option C: Nuclear transmutations involve subatomic nuclear
rearrangements, not valence electron transfers.

» OptionD: Precipitationinvolves ion combination without electron
transfer.
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" CHEMISTRY
Questlon #91 m 11.5 & P Block Elements
In which of the following chemical compounds does oxygen exhibit a
fractional oxidation state?

CORE CONCEPT & DERIVATION

Insuperoxides, the superoxide anion (0; ) carries anet —1charge,
assigning each oxygen atom a formal fractional oxidation state of —1.

Formula / Rule / Reaction:

; 1
KO; — K" +0,, 2(z)=-1= s==3

Solution:

o Potassiumis analkali metal with a fixed oxidation state of +1.

s InKO,, charge neutrality requires: +1 + 2(x) = 0 = 2z =

P
1l = z=—3.

Why other options are incorrect:

* Option A: In OF,, flucrine is more electronegative than oxygen,
giving oxygen an oxidation state of +2.

+ Option B: In Na:0z, oxygen exists as the peroxide ion (O3 ywithan
oxidation state of —1.

s Option D: In Cl207, oxygen exhibits its standard oxidation state of
-2,

Question #92 m CHEMISTRY

11.5 & P Block Elements

Which of the following alkali metal elements has the smallest atomic radius?

CORE CONCEPT & DERIVATION
Within a group, atomic radius increases down the column as additional
electron shells are added, increasing shielding.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

e Alkalimetalsincrease in principal quantum shellnumber
descending Group 1: Li{n = 2) < Na(n = 3) < K(n = 4) < Rbh(n =
5).

e Lithium has only two electron shells (1s” 2s'), giving it the smallest
atomic radius (152 pm) in the group.

Why other options are incorrect:

» Option A: Sodium has three electron shells and an atomic radius
of 186 pm.

s Option B: Potassium has four electron shells and an atomic radius
of 227 pm.

« Option C: Rubidium has five electron shells and an atomic radius
of 248 pm.
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Question #93 CHEMISTRY

03. Chemical Bonding
Among the chlorides [Formula], [Formula] , [Formula] . and [Formula] , the
compounds possessin...

CORE CONCEPT & DERIVATION
According to Fajans’ rules, ionic characterincreases with alarge cation
radius and low charge, and decreases with high cation polarizing power.

Formula / Rule / Reaction:

Charge
Radius

Polarizing Power o

Solution:

e Cesium(Cs")has the largest ionic radius and lowest
electronegativity, producing the largest electronegativity
difference with chlorine and the greatest ionic character.

o Berylium (Be’*) has a very smallionic radius and high charge,
giving it strong polarizing power and high covalent character(least
ionic character).

Why other options are incorrect:

+ OptionA: LiCl has significant covalent character due to
polarization by the smallLi' ion.

» OptionB: NaClis ionic, but less ionic than CsCL

+ Option C: BeCl, possesses significantly lowerionic character than
NaCl

Question #94 m CHEMISTRY

11. 5 & P Block Elemeants

Which statement correctly describes the transformation of magnesium
atoms during ionic bond for..

CORE CONCEPT & DERIVATION
Oxidation is defined as the loss of electrons resulting in anincrease in
oxidation state.

Formula / Rule / Reaction:

Mg — Mg +2e~  (Oxidation)

Solution:

+ Magnesium has two valence electrons with configuration [Ne| 3s2.

+» Whenbonding with chlorine, magnesium loses both 3s electrons
to achieve a stable octet, forming Mg™ ",

+ Becauseloss of electronsis oxidation, magnesium undergoes
oxidation.

Why other options are incorrect:

» OptionA: Reduction is the gain of electrons; magnesiumloses
electrons.

+» OptionC: Loss of electrons defines oxidation, not reduction.
+ OptionD: Oxidationinvolves losing electrons, not gaining them.
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Question #95 CHEMISTRY

03. Chemical Bonding
According to VSEPR theory, an [Formula] molecule with no lone pairs around
the central atom ado...

CORE CONCEPT & DERIVATION

Four equivalent bonding electron pairs around a central atom minimize
mutual electrostatic repulsion by orienting toward the vertices of a
regular tetrahedron.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» Withsteric number 4 and zero unshared lone pairs, the electron
pairs orient at mutual bond angles of 109.5°.

« This produces aregular tetrahedral geometry, as seenin methane
(CH,) and carbon tetrachloride (CCly).

Why other options are incorrect:

» Option A: Trigonal planar geometry corresponds to an ABy
system with three electron pairs and 120° bond angles.

+ Option C: Regular octahedral geometry corresponds to an ABg
system with six bonding pairs.

s Option D: Trigonal pyramidal geometry corresponds to an AB:E
system with three bonding pairs and one lone pair (e.g., NH;).

Question #96 m CHEMISTRY

11.5 & P Block Elements

Why does aluminum chloride form a stable dimer ( [Formula] ) in the vapor
phase?

CORE CONCEPT & DERIVATION

Monomeric AICl, is an electron-deficient species with sixvalence
electrons; it completes its octet by accepting lone pairs from chlorine
atoms of an adjacent monomer.

Formula / Rule / Reaction:

2A1C1; —» ALCL

Solution:

s Inmonomeric AICls, aluminum shares six valence electrons,
leaving anincomplete octet.

» Chlorine atoms from neighboring A1Cl: molecules donate lone
pairsinto the vacant 3p orbitals of the aluminum atoms.

o This forms two bridging coordinate covalent (dative) bonds,
completing the octet of both aluminum atoms.

Why other options are incorrect:

+ Option A: Aluminum is electron-deficient, not electron-rich.

s Option B: Aluminum has no unshared lone pairs; all three valence
electrons are shared inbonds.

« Option C: Chlorine donates lone pairs to aluminurn, not vice versa.
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. : CHEMISTRY
Question #97 LOEC 11. 58 PBlock Elements

Which group of the periodic table contains non-metails, metalloids, and
metals among its members...

CORE CONCEPT & DERIVATION

Group 14 (IV-A) spans the transition from non-metallic to metallic
character with increasing atomic number down the group.
Formula / Rule / Reaction:

Factual recall / Qualitative concept.

Solution:

+  Group 14 (IV-A) contains:
e+ MNon-metal: Carbon(C)
« Metalloids: Silicon (8i) and Germanium (Ge)

¢ Metals: Tin{Sn)and Lead (Ph)

Why other options are incorrect:

+« OptionA: Group |-B contains only transition metals (copper,
silver, gold).

s OptionB: Group VlI-A contains non-metals and astatine, lacking
true metals.

+ OptionD: Group VI-Acontains non-metals (0, 5, Se)and a
metalloid (Te), but lacks standard post-transition metals.

5 CHEMISTRY
Question #98 m 11. S & P Biock Elements

Which of the following alkaline earth metal sulfates is virtually insoluble in
water?

CORE CONCEPT & DERIVATION
The solubility of Group 2 sulfates decreases down the column because
cation hydration enthalpy decreases more rapidly than lattice enthalpy.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

* Astheradius of the divalent alkaline earth cationincreases from
Be’" to Ba®", hydration enthalpy decreases significantly.

+ Forbarium sulfate (BaS0,), lattice enthalpy exceeds hydration
enthalpy, rendering it practically insoluble in water (K, = 1.1 x
10710).

Why other options are incorrect:

» OptionA: BeSQ, is highly soluble due to the large hydration
enthalpy of the small Be** ion,

« OptionC: MgS0, (Epsom salt) is readily soluble in water.

» OptionD: CaS0, is sparingly soluble in water, but far more soluble
than BaS0O,.
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r CHEMISTRY
Question #99 m 12. Transition Elements

Which of the following coordination complexes exhibits tetrahedral
geometry?

CORE CONCEPT & DERIVATION

Four-coordinate complexes adopt either tetrahedral or square planar
geometry depending on the central metal electronic configuration and
ligand field strength.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

. [Cu(CD.I}4]2 - involves four-coordinate copper adopting a
tetrahedral geometry with sp® hybridization.

« Incontrast, d® complexes of heavy transition metals (Au, Pt)
strongly favor square planar geometry.

Why other options are incorrect:

s Option A: [Fe(CO),| has coordination number 5 and exhibits
trigonal bipyramidal geometry.

= Option C: [AuCl] " isa5d* complex of gold(lll) that adopts square
planar geometry.

« OptionD: [Pt(NH,),]*" isa5d4° complex of platinum(ll) that adopts
square planar geometry.

Question #100 [ZHEN CHEMISTRY

12. Transition Elements
In which pair of 3d-transition elements does one element have all unpaired d-
orbitals while the...

CORE CONCEPT & DERIVATION
Anomalous electronic configurations of 3d transition metals arise from
the stability of half-filled and completely filled d-subshells.

Formula / Rule / Reaction:

Cr: [Ar] 3d°4¢', Cu: [Ax] 3d'" 44!

Solution:

e Chromium(Cr, Z = 24) has configuration [Ar] 3d° 4s', meaning all 5
of its 3d-orbitals contain single unpaired electrons (all unpaired).

e Copper(Cu, Z = 29) has configuration [Ar] 3d'" 45!, meaning all 5 of
its 3d-orbitals contain paired electrons (all paired).

Why other options are incorrect:

e Option A: Copper and zinc both possess completely paired 34"
subshells; neither has all unpaired d-orbitals.

e Option B: Iron has configuration [Ar] 3d® 4s* with four unpaired and
two paired d-electrons.

e OptionD: Cobalt has configuration [Ar] 3d" 4s* with three unpaired
and four paired d-electrons.
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Question #101 CHEMISTRY

03. Chemical Bonding

In which of the following functional groups is the central carbon atom sp
hybridized?

CORE CONCEPT & DERIVATION

The hybridization state of a carbon atom depends onits steric number
{the total count of & bonds and non-bonding electron pairs).

Formula / Rule / Reaction:

Steric Number = 2 = gp hybridization (linear geometry)

Solution:

¢ Inthenitrile group (—C = N), the carbon atom forms one single &
bond to the adjacent carbon and one ¢ bond plus two = bonds to
nitrogen.

+  With two # bonds and zero lone pairs, its steric numberis 2,
requiring sp hybridization with a 180° bond angle.

Why other options are incorrect:

s OptionA: Inthe formyl group (—CHO). the carbonyl carbon forms
three o bonds and s sp® hybridized.

* OptionB: Inthe carboxylic acid group (—COOH), the carbonyl
carbon forms three o bonds and is sp® hybridized.

* OptionD: Inthe estergroup (—COOR), the carbonyl carbon forms
three « bonds and is sp® hybridized.

Question #102 [ZH) CHEMISTRY

13. Fundamental Principles of Crganic Chemistry

Organic compounds containing the [Formula] functional group are
systematically classified as:

CORE CONCEPT & DERIVATION
Sulfuranalogs of alcohaols, where the oxygen atom of the hydroxyl group
is replaced by sulfur, are termed thiols or thio-alcohols.

Formula / Rule / Reaction:

R —SH (Thiol / Thio-alcohol [ Mercaptan)

Solution:

* Alcohols possess the general structural formula R — OH.

+ Replacing oxygen with sulfuryields the sulfhydryl group (—SH),
characterizing thio-alcohols (mercaptans).

Why other options are incorrect:

* OptionA: Alcohols possess the —OH functional group.

* OptionC: Thio-ethers (sulfides) possess the general structure
R-9-R.

+ OptionD: Nitriles contain the cyano group (—C = N).
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CHEMISTRY

13. Fundamental Principles of Organic Chemistry

Question #103

What is the total number of structural and gecmetric isomers possible fora
hydrocarbon having ...

CORE CONCEPT & DERIVATION

Hydrocarbons with the general formula C, H,,, exhibit constitutional and
stereoisomerism across both open-chain alkene and cyclic alkane
families.

Formula / Rule / Reaction:

H
DegreenfUnsat.uration—C—E+l—4—4+1 =1

Solution:

e ForC, H;, the structural and geometric isomers include:
o 1.1-butene (CH; = CH — CH; — CHa3)

e 2 cis-2-butene (geometric isomer)

e 3. trans-Z-butene (geometricisomer)

s 4. 2-methylpropene (isobutylene)

s 5. Cyclobutane (or methylcyclopropane)

» Thus, exactly 5 distinctisomers exist for this formula.

Why other options are incorrect:

s Option A: 2isomers undercounts both constitutional variants and
sterecisomers.

» Option B: 3isomers accounts anly forunbranched alkenes
without structuralisomers.

« Option C: 4isomers omits either a cycloalkane or one geometric
diastereomer.
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" CHEMISTRY
Questlon #104 14, Hydrocarbons

Analkylbenzene is formed when benzene is treated with an alkyl halide in the
presence of anhyd...

CORE CONCEPT & DERIVATION
Electrophilic aromatic substitution of an alkyl group onto a benzene ring
using an alkyl halide and a Lewis acid catalyst is Friedel-Crafts alkylation.

Formula / Rule / Reaction:

CoHj + R — (1 2ydrow A0, o _ R+ HCI

Solution:

« Anhydrous AlCl; polarizes the alkyl halide to generate an
electrophilic carbocation (R™).

s Thecarbocation attacks the aromatic =-system, forming a
resonance-stabilized arenium intermediate that loses a proton to
regenerate aromaticity as an alkylbenzene.

Why other options are incorrect:

+ OptionA: Halogenationintroduces a halogen atom (—C1, —Br)
using elemental halogen and a Lewis acid.

+ OptionB: Friedel-Crafts acylationintroduces an acyl group (
—COR) using an acyl chloride or acid anhydride.

s OptionD: Sulphonationintroduces a sulfonic acid group (—S0O3H)
using fuming sulfuric acid.

Question #105 CHEMISTRY

03. Chemical Bonding

Three alternating single and double carbon-carbon bonds in a benzenering
are termed:

CORE CONCEPT & DERIVATION
A systern of alternating single and multiple covalent bonds that permits

continuous p-orbital overlap across adjacent carbon atoms is described
as conjugated.

Formula / Rule / Reaction:
Factual recall f Qualitative concept.

Solution:

+ The Kekule formulation of benzene depicts alternating single and
double bonds, known as conjugated bonds.

» This alternating alignment allows complete r-electron
delocalization around the planar hexagonal ring.

Why other options are incorrect:

* OptionB: Coordinate covalent bondsinvelve both shared
electrons being donated by a single atom.

» Option C: Benzene bonds are not fixed or localized; resonance
produces equal bond lengths of 1.397 angstroms.

s OptionD: Carbon-carbon bonding in benzene is covalent, not
electrostatic ionic bonding.
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CHEMISTRY

Question #106 16. Alcohols & Phenols
Which of the following classes of hydrocarbons exhibits the highest relative
acidity?

CORE CONCEPT & DERIVATION

Hydrocarbon acidity is directly proportional to the s-character of the
carbon hybrid orbital holding the conjugate base lone pair.

Formula / Rule / Reaction:

s-character: sp (50%) > sp” (33.3%) > sp® (26%) — Acidity: Alkyne > Alkene

Solution:

» Alkynes possess sp hybridized carbons with 50% s-character.

» The highers-characterholds bonding electrons closer to the
positive nucleus, stabilizing the resulting acetylide carbanion and
making terminal alkynes the most acidic hydrocarbons (pK, = 25).

Why other options are incorrect:

e Option A: Alkanes are sp* hybridized with 25% s-character,
exhibiting extremely low acidity (pK, = 50).

s Option B: Alkenes are sp® hybridized with 33.3% s-character,
exhibiting intermediate acidity (pK, = 44).

s Option D: Cycloalkanes are sp®* hybridized saturated rings with
negligible acidity.

Question #107 [[3AC) CHEMISTRY

14, Hydrocarbaons
In the photochemical free radical chlorination of methane, the attack ofa
chlorine free radica...

CORE CONCEPT & DERIVATION
Free radical substitution proceeds via three sequential stages: initiation,
propagation, and termination.

Formula / Rule / Reaction:

CI' + CHy — HCl+°CH: (Propagation Step 1)

Solution:

o Initiation involves homolytic fission of molecular chlorine into two
chlorine radicals by ultraviolet light.

« Inthe first propagation step, a chlorine radical abstracts a
hydrogen atom from methane, producing hydrogen chloride and
areactive methylradical.

Why other options are incorrect:

» Option A: Initiation generates initial radicals from non-radical
Firs
precursors (Cly — 2C1°).

» Option C: Termination involves the combination of two radicals to
form a stable covalent melecule.

* Option D: Free radical chlorination is anirreversible chain reaction,
not an equilibrium step.
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Question #108 CHEMISTRY

03. Chemical Bonding
The ratio of sigma ( [Formula] ) bonds to pi( [Formula] ) bonds in a molecule of
benzene( [Fo...
CORE CONCEPT & DERIVATION

Benzene possesses a planar hexagonal carbon framework stabilized by
localized sigma bonds and a delocalized pi electron cloud.

Formula / Rule / Reaction:

Total o bonds = 6 (C — C) +6(C —H} =12, Total 7 bonds = 3

Solution:

o InCyH;. each of the six carbon atoms forms two C — C o bonds
and one C — H o bond, giving 6 + 6 = 12 ¢ bonds.

s Thethree alternating double bonds contribute 3 = bonds.

o Theratioof sbondstorbondsis12:3=4:1.

Why other options are incorrect:

s+ OptionA: 1:3inverts the ratio and undercounts sigma bonds.

+» OptionB: 3:1considers only carbon-carbon sigma bonds (6:3) or
carbon-hydrogen bonds, ignoring total sigma count.

¢+ OptionD: 1:4 represents the recipracal of the correct bond ratio.

Question #109 CHEMISTRY

14. Hydrocarbons
When a halide ion is removed from an alkyl halide, a carbocation is formed.
Identify the mostr...
CORE CONCEPT & DERIVATION
Carbocation stability is governed by hyperconjugation and positive

inductive effects (+1); lower stability corresponds directly to higher
chemical reactivity.

Formula / Rule / Reaction:

Stability: 3" > 2° = 1° > "CHs — Reactivity: "CHy > 1° > 2" > 3°

Solution:

» Themethyl carbocation (+ CHj) has zero attached alkyl groups and
cannot be stabilized by hyperconjugation or electron-donating
inductive effects.

s Becauseit possessesthe highest Gibbs free energy and lowest
stability, itis the most reactive carbocation.

Why other options are incorrect:

» OptionA: Primary carbocations are stabilized by
hyperconjugation from one attached alkyl group, making them
less reactive than methyl.

* OptionB: Secondary carbocations are stabilized by two alkyl
groups.

» OptionC: Tertiary carbocations are the most stable and least
reactive carbocations due to extensive hyperconjugation across
nine a-hydrogens.
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r CHEMISTRY
Question #110 m 05, Liguids
Freon is commercially and commonly utilized as a:

CORE CONCEPT & DERIVATION
Chlorofluorocarbons (CFCs), commercially designated as Freons,

possess low boiling points, low toxicity, and high heats of vaporization
suited forrefrigeration.

Formula / Rule / Reaction:

Freon-12: CCL,F,

Solution:

« Dichlorodifluoromethane (Freon-12) readily liquefies under
pressure and evaporates with high heat absorption.

« Theseproperties established Freon as the standard cooling agent
in domestic refrigerators and air-conditioning units.

Why other options are incorrect:

s Option B: Carbon tetrachloride (CCl,) is used as anindustrial non-
polar solvent, not Freon.

« Option C: DDT and BHC are chlorinated organic insecticides.

» Option D: Halons (bromochloroflucrocarbons) and CO, are
specialized fire extinguishing agents.

Question #111 CHEMISTRY

16_ Aleohols & Phenols

Neopentyl chloride belongs to which structural class of alkyl halides?
CORE CONCEPT & DERIVATION
The classification of an alkyl halide (primary, secondary, tertiary) is

determined strictly by the number of carbon atoms directly attached to
the halogen-bearing carbon.

Formula / Rule / Reaction:

Neopentyl chloride: (CH;)3C — CHa — Cl

Solution:

* Inneopentyl chloride (1-chloro-2,2-dimethylpropane), the
chlorine atom is attached to a —CHz— carbon.

» Because this a-carbonis bonded directly to only one other
carbon atom (the tertiary-butyl carbon), necpentyl chlorideis a
primary (1°) alkyl halide.

Why other options are incorrect:

» Option B: Asecondary alkyl halide requires the halogen-bearing
carbon to be directly bonded to two carbons.

» Option C: Atertiary alkyl halide requires the halogen-bearing
carbon to be directly bonded to three carbons.

+ Option D: Carbon cannot be pentavalent; quaternary alkyl halides
donot exist.
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Question #112 CHEMISTRY

16. Aleohols & Phenols

What is the common chemical name of propane-1,2, 3-triol?

CORE CONCEPT & DERIVATION

Palyhydric alcohols are classified according to the number of hydroxyl
groups: propane-1,2,3-triol is a trihydric alcohol commeonly called
glycerol.

Formula / Rule / Reaction:

CH,0H — CHOH — CH,OH

Solution:

e Propane-1,2,3-triol contains three hydroxyl groups attached to a
three-carbon saturated backbone.

o Itsuniversal trivial name is glycerol (or glycerine).

Why other options are incorrect:

+ OptionA: Butyl alcoholis a monohydric alcohol with formula
C,H,0H.

+ OptionB: Glycol(such as ethylene glycol) refers to a dihydric
alcohol containing two hydroxyl groups.

» OptionD: Propyl alcohol is a monohydric alcohol with formula
C,H,OH.

Question #113 [ZHC) CHEMISTRY

16. Aleohols & Phenols

Benzene is produced when which of the following compounds is heated with
ametallic reducing ag..

CORE CONCEPT & DERIVATION
Phenolundergoes deoxygenation reduction when heated with metallic
reducing dust to yield benzene.

Formula / Rule / Reaction:

CsHsOH + Zn—2» CoHg + Zn0O

Solution:

*  Whenphenol vaporis passed over heated reducing metal dust
(classically zinc dust, or sodium under specific cleavage
conditions), the phenolic hydroxyl group is removed.

s Thisdeoxygenationreaction converts phenol into benzene.

Why other options are incorrect:

» OptionA: Aliphatic alcohols react with active metals to liberate
hydrogen gas and form alkoxides without forming arornatic rings.

s OptionB: Butyl alcohol forms sodium butoxide and hydrogen.
s+ OptionC: Propanol forms sodium propoxide and hydrogen.
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Question #114 CHEMISTRY

16. Alcohols & Phencls
When phenol reacts with formaldehyde in the presence of an acidic or basic
catalyst, whichinte...

CORE CONCEPT & DERIVATION

Electrophilic aromatic substitution of formaldehyde onto phenol
(Lederer-Manasse reaction) produces ortho- and para-
hydroxymethylphenol addition adducts.

Formula / Rule / Reaction:

OH orH”

CyH;OH + HCHO ~+ o~ and p-HO — CgHy — CH,0H

Solution:

» Formaldehyde undergoes nucleophilic aromatic addition with the
activated aromatic ring of phenol.

o Thisinitial step yields an addition adduct (ortho- or para-
hydroxybenzyl alcohol), which serves as the monomer
intermediate for Bakelite polymerization.

Why other options are incorrect:

» Option B: Hydroniumion (H;0")is a solvent species, not the
organic reaction adduct.

+ Option C: Oxoniumions are transient protonated intermediates,
not the isolated condensation product.

s« OptionD: Phencxide ionis generated under alkaline catalyst
conditions, but is not the chemical addition product.
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. CHEMISTRY
Question #115 [ZHLN 17. Aldehydes & Ketones

What is the correct IUPAC name for the organic compound [Formulaj ?
CORE CONCEPT & DERIVATION
According to IUPAC priority rules, an aldehyde group (— CHO) takes

priority over a ketone group (—CO-); the keto oxygenis designated by
the prefix'oxo'.

Formula / Rule / Reaction:
3 2

6 5 d 1
CH; — CHz — CH; — C(= 0) — CH; — CHO

Solution:

+ Number the six-carbon continuous chain beginning at the
principal aldehyde carbon as C1.

+ Thecarbonyl oxygenislocated at carbon-3 andis designated by
the prefix'3-oxo'.

+ Thesix-carbon saturated aldehyde root is hexanal, giving the
systematic IUPAC name 3-oxohexanal.

Why other options are incorrect:

+» OptionB: '3-one hexanal' incorrectly incorporates the suffix 'one’
inside the parent name.

s OptionC: '2-oxohexanol' numbers the chain incorrectly and uses
the alcohol suffix 'ol'.

» OptionD: '3-one hexanol' misidentifies the functional groups and
priority.
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Question #116 [LTHEN CHEMISTRY

16. Alcohols & Phenols

Whichis the most suitable reagent for the selective oxidation of a primary
alcoholto an aldeh...

CORE CONCEPT & DERIVATION
Selective oxidation of primary alcohols to aldehydes requires a mild,

anhydrous oxidizing agent that avoids over-oxidation to carboxylic
acids.

Formula / Rule / Reaction:

PCC / CH1Cly

R — CH,OH Y, R — CHO

Solution:

o Pyridinium chlorochromate (PCC)dissolved in anhydrous
dichloromethane (CHzCl:) oxidizes primary alcohols cleanly to
aldehydes.

» Because the mediumis non-aqueous, the aldehyde cannot forma
gem-diol hydrate, preventing further oxidation into a carboxylic
acid.

Why other options are incorrect:

e Option A: Alkaline KMnOj, is a strong oxidizing agent that oxidizes
primary alcohols rapidly to carboxylate salts.

» Option C: Chromic acid (Jones reagent) oxidizes primary alcohols
past the aldehyde stage to carboxylic acids.

» Option D: Acidified potassium dichromate is a strong aqueous
oxidant that oxidizes primary alcohols to carboxylic acids.
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- g CHEMISTRY
Question #M7 LUHE) 17. Aldehydes & Ketones

Which one of the following gualitative diagnostic tests is also known as the
silver mirror test...

CORE CONCEPT & DERIVATION
Tollens' reagent contains ammoniacal silver nitrate, which oxidizes

aldehydes while being reduced to metallic silver that deposits as an
optical mirror.

Formula / Rule / Reaction:

R — CHO + 2[Ag(NH;)s]* + 30H™ — R — COO™ + 2Ag,,, | +4NH; + 2H,0

Solution:

+ Tollens' reagent consists of an aqueous coordination complex of
silverions with ammonia, [Ag(NH; ). OH.

+ Aldehydes reduce the silver diamine complex to elemental silver (
Ag“}, which coats the clean glass inner surface of the test tube to
form a reflective silver mirror.

Why other options are incorrect:

* OptionA: Fehling's test yields a brick-red precipitate of cuprous
oxide (Cu,0).

s+ OptionB: The iodoform test detects methyl ketones, producing a
yellow precipitate of triiodomethane (CHI;).

» OptionD: Benedict's test produces a red-orange cuprous oxide
precipitate with reducing sugars.

Question #118 [ZHED CHEMISTRY

18. Carboxylic Acids
Which among the following substituted carboxylic acids exhibits the lowest
pH (highest acidity)...
CORE CONCEPT & DERIVATION
Electron-withdrawing substituents stabilize the conjugate carboxylate

anion through negative inductive effects (—I), increasing acid strength
and lowering pH.

Formula / Rule / Reaction:

Acidity: CH3CCl:COOH > CH;CICH: COOH > CH;CH:COOH > CH3CH:CH.COOH

Solution:

¢ 2 2-Dichloropropanoic acid possesses two strongly
electronegative chlorine atoms bonded directly to the a-carbon.

s Thecombinedinductive electron withdrawal disperses the
negative charge of the carboxylate group, providing strong
stabilization and producing the lowest pH.

Why other options are incorrect:

+ OptionA: Propanoic acid contains an electron-donating alkyl
group that destabilizes the conjugate base.

s+ OptionB: 3-Chloropropancic acid has only one chlorine atom
positioned farther away at the g-carbon.

s OptionD: Butanoic acid has a larger electron-donating propyl
chain, making it the weakest acidin the set.
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Question #119 CHEMISTRY

18. Carboxylic Acids
If both a carboxylic acid group ( [Formula] )and a ketone group ( [Formula] )
are presentint...

CORE CONCEPT & DERIVATION

Carboxylic acids hold the highest principal priority in IUPAC
nomenclature; lower-priority ketone groups are named as substituents
using the prefix ‘oxa'.

Formula / Rule / Reaction:

Prefix: 'oxo' + Suffix: -oic acid’

Solution:

s The carboxylic carbonis designated as Cl and provides the
principal suffix '-oic acid'.

» The internal carbonyl oxygen of the ketone is designated by the
prefix 'oxo', positioned before the parent alkane stem.

Why other options are incorrect:

» Option B: 'one’is the principal suffix for ketones and cannot be
combined as a secondary suffixwith 'oic acid'.

e Option C: 'al'is the suffixfor aldehydes.
+ Option D: 'ol'is the suffix for alcohols.

Question #120 m CHEMISTRY

18. Carboxylic Acids
When monocarboxylic acids and dicarboxylic acids of comparable
molecularmass are compared, how...

CORE CONCEPT & DERIVATION

Dicarboxylic acids contain two polar carlboxyl groups capable of forming
extensive intermolecular hydrogen-bonded networks within the crystal
lattice.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» Eachdicarboxylic acid molecule contains two hydrogen-bond
donor (—O0H) and two hydrogen-bond acceptor (= 0) sites.

e This permits linear polymer-like hydrogen-bonded networks that
pack densely, yielding significantly higher melting points than
monocarboxylic acids of similar molecular weight.

Why other options are incorrect:

+ Option A: Monocarboxylic acids form discrete cyclic dimers with
lower total lattice cohesion.

+ Option C: The melting points are not similar; dicarboxylic acids
melt at markedly higher temperatures.

« Option D: A consistent upward trend in melting point is observed
fordicarboxylic acids across homolog series.
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CHEMISTRY

19, Macromolecules / Blochemistry

Question #121

When ingested food enters the stomach, the catalytic action of which
enzyme ceases duetotheh...

CORE CONCEPT & DERIVATION
Salivary amylase operates optimally at neutral to slightly alkaline pH (6.7
to7.0)andis irreversibly denatured in strongly acidic gastric juice.

Formula / Rule / Reaction:

Gastrie HC (pH 1.5-2.0)
i i e e e

Active Amylase (pH 6.8) Denatured Inactive Enzyme

Solution:

« Salivary amylase (ptyalin)initiates carbohydrate digestion in the
oral cavity.

+ Uponmixing with hydrochloric acid in the stomach lumen (pH 1.5
to 2.0), the tertiary structure of amylase denatures, halting starch
hydrolysis until the bolus reaches the duodenum.

Why other options are incorrect:

+ OptionA: Gastriclipase is adapted to function in acidic gastric
conditions.

+ OptionC: Maltase is a small-intestinal brush border enzyme that
acts in the neutral duodenum.

+ OptionD: Hydrolase is an overarching enzyme class, not a single
specific digestive enzyme.

Question #122 CHEMISTRY

19. Macromolecules / Blochemistry

Which of the following is a copper-containing plasma protein that plays an
essential physiologi..

CORE CONCEPT & DERIVATION
Ceruloplasmin is a major circulating ax-globulin that carries more than
95% of the copper present in human plasma.

Formula / Rule / Reaction:
Factual recall / Qualitative concept.

Solution:

+ Ceruloplasmin contains six copper atoms per molecule and
functions as both a coppertransport protein and a ferroxidase
enzyme.

o Itoxidizes toxic Fe*! to Fe™, permitting iron binding to transferrin.

Why other options are incorrect:

s Option A: Hemoglobinis aniron-containing porphyrin protein that
transports oxygen in erythrocytes.

+ OptionB: Glycoproteinis a generic structural category of
carbohydrate-conjugated proteins.

+ OptionD: Histones are basic nuclear proteins that package
chromosormal DNA.
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" PHYSICS
Question #123 m 12. Altemating Current

Which of the following mathematical equations correctly relates the peak
voltage { [Formula] ) ...

CORE CONCEPT & DERIVATION

For anideal sinusoidal alternating voltage, the root-mean-square (RMS)
value is related to the peak value by the factor1//Z.

Formula / Rule / Reaction:

V. _
Vins = —= = 0.707Vp = Vo = v/2 Vis = 1414 Ve
V2

Solution:

« The peakvoltage V, represents the maximum amplitude of the
sinusoidal AC wave.

« Rearranging the root-mean-square relationship: ¥ = Wlm Vi =
1.414 Vi

Why other options are incorrect:

e Option B: 10.10is an arbitrary numerical value with no physical
basis in AC circuits.

» Option C: 10.70is an incorrect numerical scaling factor.

s Option D: Only Option A represents the correct sinusoidal
derivation.

. PHYSICS
Question #124 [ZHCE)N 02 Force & Mation

What is the shape of the velocity-time graph for an object moving along a
straight line withun...

CORE CONCEPT & DERIVATION
The slope of a velocity-time graph represents instantaneous
acceleration; constant acceleration yields a constant slope.

Formula / Rule / Reaction:

v=v+al = y=mr+c

Solution:

» The kinematic equation relating velocity and time is a first-order
linear function of time.

» Plotting velocity against time produces a straight line whose
slope is equalto acceleration a.

Why other options are incorrect:

« Option A: A parabola on a velocity-time graph represents
uniformly increasing acceleration.

» Option C: Anincline curve represents non-uniform, variable
acceleration.

» Option D: A curved decline indicates a non-uniform rate of
deceleration.
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Question #125 PHYSICS

02 Force & Mation
Which of the following provides the correct physical definition of variable
velocity?
CORE CONCEPT & DERIVATION

Velocityis defined as the time rate of displacement; a body has variable
velocity if its magnitude, direction, or both change over time.

Formula / Rule / Reaction:

Solution:

» Uniform velocity requires equal vector displacements in equal
intervals of time.

» If abodycovers unequal displacements in equal intervals of time,
its instantaneous velocity changes, defining variable velocity.

Why other options are incorrect:

» OptionA: Unequal distances in equal times defines variable
speed, which neglects vector direction.

» OptionB: Displacements inunequal intervals of time does not
provide the standard definition.

s OptionD: Equaldisplacementsin equal intervals of time defines
uniform velocity.
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. PHYSICS
Question #126 [LZACN 02. Force & Motion

A stone projected horizontally from the roof of a tall building follows a
trajectory whose geom...

CORE CONCEPT & DERIVATION
Projectiles moving under uniform vertical gravitational acceleration and
constant horizontal velocity follow a parabolic trajectory.

Formula / Rule / Reaction:

b 1
T= it = t=—, 3,r——-gt2—i;z:"’—=»g,r—.k:z:2
vy 2 203

Solution:

# Horizontal motionis unaccelerated, maintaining constant velocity
v

P

e Vertical motionis uniformly accelerated downward by gravity: y =
J‘_g’!.!
tglt.

« Eliminating time yields a quadratic relation (y « =2), which
describes a parabola.

Why other options are incorrect:

« Option A: Acircular trajectory reguires a continuous central
centripetal force perpendicular to velocity.

» Option B: The path curves continuously downward, rather than
forming straight segments.

= Option C: A hyperbolic path occurs inunbound central inverse-
square orbital mechanics, not in uniform gravity.
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Question #127 PHYSICS

02 Force & Motion
Which of the following statements regarding Newton's third faw of motion is
INCORRECT?
CORE CONCEPT & DERIVATION
Newton's third law states that action and reaction forces act on two

different interacting bodies, meaning they cannot cancel or balance
eachother.

Formula / Rule / Reaction:

FAB—_-?BA

Solution:

» Action and reaction forces occur simultaneously on two distinct
objects: if body A exerts aforce on body B, body B exerts an equal
and opposite force onbody A.

» Becausethey act ondifferent bodies, they cannot balance each
otherona single body.

Why other options are incorrect:

» OptionB: Action and reaction forces are always exactly equalin
magnitude by Newton's third law.

+ OptionC: Action and reaction forces always act on separate
interacting bodies.

s+ OptionD: Newton's third lawis universally valid across classical
mechanical interactions.
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Question #128 [[SHLN PHYSICS

04, Rotational & Circular Mation

A fireman of mass [Formula] slides down a vertical rope. The breaking tension
oftheropeis [F...

CORE CONCEPT & DERIVATION
When sliding down an accelerating vertical rope, tensionis reduced
below resting weight by the downward inertial acceleration.

Formula / Rule / Reaction:

mg—T =ma =+ T =m(g— a)

Solution:

» The tensioninthe rope must not exceed the breaking limit: T <
a
Jmg.

= Substitute fortension: m(g — a) < dmg.

e Dividebym:ig—a< %g = ufjg—%y—:‘f.

e The minimum required downward accelerationis {.

Why other options are incorrect:

» Option A: Anacceleration of g corresponds to free fall, where
tension becomes zero.

e OptionC: 1;‘ produces a tension of 4#, whichis well below the
breaking limit but not the minimum required acceleration.

» Option D: At zero acceleration, tension equals full body weight (
myg), which exceeds the breaking load %‘mg and breaks the rope.
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. PHYSICS
Question #129 06. Fluld Dynamics

When a heavy coin falls through a short distance in air, it does not reach
terminal velocity pr...

CORE CONCEPT & DERIVATION

Terminal velocity requires downward gravitational weight to be balanced
by upward fluid drag; heavy, dense objects fall with net downward
acceleration over short distances.

Formula / Rule / Reaction:

P =mg—Fy =ma = v =1, when F; = mg

Solution:

« Airresistance (drag) depends onvelocity: Fy o« v°.

s Overashort fall distance, the coin does not accelerate to a high
enough velocity for drag to egual its substantial gravitational
weight.

* Becausemg > Fy, anetdownward force accelerates the coin
throughout the short fall.

Why other options are incorrect:

» Option A: Hitting the ground stops the motion, but does not
explainwhy the drag balance was not achieved during flight.

+ OptionB: If drag equaled weight, the coinwould have reached
terminal velocity.

s OptionC: The gravitational weight (mg) of the coinis constant.

Question #130 m PHYSICS

03 Work & Energy

The electrical energy consumed by a [Formula] light bulb in [Formula]is:
CORE CONCEPT & DERIVATION

Electrical energy consumed by an appliance is the product of its power
rating and the operating time interval.

Formula / Rule / Reaction:

E=Pxt

Solution:

* Powerrating P = 60 W = 60J/s.
¢ Timeintervalt = 2s.

s Energyconsumed: E = 60 W x 2s = 120].

Why other options are incorrect:
+« OptionB: 60 Jisthe energy consumed inonly 1 second.

+« OptionC: 30 Jincorrectly divides power by time.

* OptionD: 0.02 Jinverts the calculation as time divided by power.

beambeprep.com

Page 59 of 79

OFFICIAL FULL-LENGTH PRACTICE (FLP)

Question #131 PHYSICS

05. Waves

Anelastic spring stretched by a displacement [Formula] stores potential
energy [Formula] . If ..

CORE CONCEPT & DERIVATION

Elastic potential energy stored in an ideal Hookean spring is proportional
to the square of its extension.

Formula / Rule / Reaction:

Solution:

« Initial potential energy: V = 1kz?.
s Whenstretchedto z! = nx:
e Newpotentialenergy: V' = $k(nz)* = n* (kz?) = n’V.

Why other options are incorrect:

+ Option A: Assumes alinear relationship rather than a quadratic
dependence on displacement.

» Option B: Incorrectly suggests potential energy decreases with
extension.

» Option D: Incorrectly applies aninverse-square dependence.

Question #132 [T PHYSICS

03 Work & Energy

Assuming negligible energy loss due to friction and air resistance, a pole
vaulter convertskin...

CORE CONCEPT & DERIVATION
By the conservation of mechanical energy, the initial kinetic energy of

the runner is converted into gravitational potential energy at the peak of
the vault.

Formula / Rule / Reaction:

Em.v2 =mgh =% v=+/2gh

Solution:

s Equating kinetic and gravitational potential energy: 1v? = gh.

* Substitute the given values: v = \."'2 % 10m/s® x 5.0m = /100 =
10.0m/s.

Why other options are incorrect:

» Option A:5.0m/syields amaximumheight of only h = £ = 1.25m.

e OptionC:15.0m/scorrespondstoaheightof h = 28 = 11.25m.

» Option D: 20.0m/s corresponds to a height of 20 m.
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" PHYSICS
Question #133 m 02 Force & Mation

A particle of mass [Formula] initially at rest is acted upon by a constant force
[Formula] for ...

CORE CONCEPT & DERIVATION

The impulse of a constant force equals the change in linear momentum,
- o 3
and kinetic energy isrelated tomomentum by KE = #.

Formula / Rule / Reaction:

2

J=Ap=Pxt, KE—%

Solution:

¢ Becausethebody starts fromrest, its momentum aftertime ¢ is
p=F

* Substitute momentum into the kinetic energy expression: KE =

2 _ (a _ pw
Zm ~ Zm  Zm *

Why other options are incorrect:

+ OptionA: Omits the factor of 1/2 from the kinetic energy
equation.

» OptionC: Incorrectly uses a factorof 1/3.

+ OptionD: Incorrectly uses a factorof 1/4.

Question #134 PHYSICS

4. Rotational & Circular Mation
The number of complete revolutions contained in an angular displacement of
[Formula] radians is...
CORE CONCEPT & DERIVATION

One complete revolution corresponds to an angular displacement of 2x
radians.

Formula / Rule / Reaction:

# (radians)
2%

Revolutions =

Solution:

+» Givenangulardisplacement: § = 3r rad.

iz

« Convert torevolutions: Revolutions = 3= = % = 1.5rev.

Why other options are incorrect:
+ OptionA:1/60reflects a minute-to-hour conversion error.

+ OptionC: 2 revolutions corresponds to 4w radians.

+ OptionD: 6 revolutions corresponds to 12r radians.
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Question #135 [[SACN PHYSICS

04, Rotational & Circular Mation

If a heavy flywheel rotates with a constant angular velocity of [Formula], the
time period req...

CORE CONCEPT & DERIVATION

The time period of uniform circular rotationis the ratio of one full angular
cycle (2w radians) to the angular velocity.

Formula / Rule / Reaction:

Solution:

o  Givenw = 3.0rad/s.

o Calculate period: T — L3146 — B2 ~ 90045 =~ 2.1,

Why other options are incorrect:

» Option A: 0.67 sreflects the ratio 2,3, omitting =.
s OptionB: 1.0sis anincorrect estimate.
+ Option C: 1.3sis mathematically incorrect for 2z /3.

PHYSICS

04. Rotational & Circular Motion

Question #136 | CUH=]

An aircraft performs a verticalloop of radius [Formula] . The minimum speed
required at the hi...

CORE CONCEPT & DERIVATION

At the highest point of a vertical circular path, minimum speed occurs
when gravity alone provides the necessary centripetal acceleration, with
normal force or tension dropping to zero.

Formula / Rule / Reaction:

‘YH'UZ

F,_.—mg+N—T = N=0 =3 v = gr

Solution:

« Atthe apexof theloop, gravity acts downward toward the center
of curvature.

» Forthe minimum critical speed, support tension or normal force
goestozero: mg = fi=,

e Solving forspeed yields v, = /gr.

Why other options are incorrect:

* Option A: \/3gris the velocity at horizontal positions during
vertical circular motion.

« OptionB: /2gris the minimum velocity needed to reach the apex
fromrest.

= OptionD: /% provides insufficient centripetal acceleration,
causing the aircraft to fall out of the loop.
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PHYSICS

05.Waves

Question #137

Which of the following characteristics of a sound wave increases directly
whenits amplitudeis...

CORE CONCEPT & DERIVATION
Loudnessis the subjective perception of sound intensity. which s
proportional to the square of the wave amplitude.

Formula / Rule / Reaction:

T A%, Lo log(l)

Solution:

* Increasing the amplitude of a sound wave increases its energy and
acoustic intensity.

» Thehuman ear perceives this higher intensity as anincrease in
sound loudness.

Why other options are incorrect:

+« Option A: Wavelength is determined by wave speed and
frequency (A = v/ f).independent of amplitude.

s OptionB: Frequency is governed by the vibrating source,
independent of amplitude.

s OptionC: Pitchis the subjective perception of wave frequency,
not amplitude.

Question #138 [T PHYSICS

05. Waves
An aircraft travels at a speed of [Formula] , where [Formula] is the speed of
sound. If the air...

CORE CONCEPT & DERIVATION

When a sound source moves toward a stationary observer, the observed
frequencyincreases due to the Doppler effect as wavefronts are
compressed.

Formula / Rule / Reaction:

v

=1

V— U,

Solution:

*» Givensource frequency f = 200 Hz and source speedu, = (.50 v.

= Applythe Dopplerformula: f' = 200 (—£—) = 200 (

2 ) :
w—0.50 ¢ 050

s Calculate observed frequency: f' = 200 x 2 = 400 Hz.

Why other options are incorrect:

+ OptionB: 100 Hz would correspond to a source receding away at
the speed of sound.

+ OptionC: 120 Hzis anincorrect numerical calculation.

s+ OptionD: 180 Hzreflects anincorrect subtraction.
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Question #139 [[ZHC) PHYSICS

05.Waves
If the spectral absorption lines in the light arriving from a distant galaxy are
shifted toward...

CORE CONCEPT & DERIVATION

The astronomical Doppler effect causes the observed wavelengths of
electromagnetic radiation to stretch toward longer (red) wavelengths
when the source recedes from the observer.

Formula / Rule / Reaction:

Al

Z_.A—D

= % >0 = Aws> Ao (Redshift)

Solution:

* Ashift toward the red end of the spectrum means the ocbserved
wavelength hasincreased (and frequency has decreased).

+ This Doppler redshift demonstrates that the distant galaxy is
moving away (receding) from Earth, supporting Hubble's law of
cosmic expansion.

Why other options are incorrect:

* Option A: An approaching galaxy produces a blueshift toward
shorter wavelengths.

* Option C: A stationary galaxy shows no Doppler shift in its
spectral lines.

» Option D: Perpendicular motion does not produce a primary
radial Doppler shift.

Question #140 [ZHED PHYSICS

05. Waves
The shortest linear distance between any two adjacent points vibrating in
phase on a progressiv...
CORE CONCEPT & DERIVATION

Wavelengthis the spatial period of a wave, defined as the minimum
distance between two consecutive points with identical phase.

Formula / Rule / Reaction:

A =27 = Ax =X

Solution:

» Two points onawave vibrate in phase when their phase difference
is aninteger multiple of 2= radians.

e The shortestdistance separating two such in-phase points (such
as two consecutive crests or troughs) defines one wavelength (A).

Why other options are incorrect:

» Option A: Displacementis the instantaneous vector distance of a
point fromits mean equilibriumn position.

* Option B: Amplitude is the maximum displacement from the
equilibrium position.

« Option D: Time period is a temporal duration, not a spatial
distance.
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Question #141 [[ZHLY PHYSICS

05 Waves
In the complete absence of external damping and resistive frictional forces,
whenwill an oscil...

CORE CONCEPT & DERIVATION
In anideal undamped mechanical system, mechanical energyis
conserved, allowing periodic oscillations to persistindefinitely.

Formula / Rule / Reaction:

1
Euyu=KE+PE = Ek.z:ﬁ = constant

Solution:

+ Oscillations attenuate and stop only when energy is dissipated
into thermal or acoustic energy by damping forces (viscous drag,
friction).

» Without dissipative forces, total mechanical energy remains
constant, and the system continues oscillating indefinitely.

Why other options are incorrect:

s OptionB: A10-minute cessationimplies an active dissipative
rmediurm.

+ Option C: Damping must be present for oscillations to decay.

+ OptionD: Immediate cessation occurs only under critical or heavy
overdamping.

Question #142 [THTN PHYSICS

05 Waves

Mechanical waves can be generated and transmitted through all of the
following EXCEPT:

CORE CONCEPT & DERIVATION
Mechanical waves require an elastic material medium with mass and

inertia to propagate, whereas electromagnetic waves propagate via
oscillating electric and magnetic fields in a vacuum.

Formula / Rule / Reaction:
Factual recall f Qualitative concept.

Solution:

o Mechanical waves (such as sound waves and seismic waves)
require physical matter to transport energy.

» Coupled oscillating electric and magnetic fields constitute
electromagnetic radiation, which does not require a material
medium and cannot produce mechanical waves.

Why other options are incorrect:

+ OptionB: Helical springs possess mass and elasticity,
propagating longitudinal and transverse mechanical waves.

s+ OptionC: Stretched ropes transmit transverse mechanical waves.

¢ OptionD: Water surfaces propagate transverse and longitudinal
mechanical ripples.
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Question #143 PHYSICS

05.Waves
Reducing the suspended mass [Formula] of a simple harmonic mass-spring
oscillator to [Formula] ...
CORE CONCEPT & DERIVATION

The natural frequency of a mass-spring system is inversely proportional
to the square root of the oscillating mass.

Formula / Rule / Reaction:
=
Solution:
« Initial frequency: f = ﬁv%

o Whenmassisreducedto M' = “;_1:
{E_
M7

 Newfrequency: f' = /57 = V(3 \f’%) = 2f.

» The frequency doubles.

Why other options are incorrect:

» Option A: Assumes frequencyis directly proportional to mass
without a square root.

* Option C: Assumes freguency isinversely proportional to mass
without a square root.

« Option D: Suggests frequency decreases when massis reduced.

Official Examination Series



beambeprep.com

BEAMBEPREP - UHS Lahore MDCAT 2022 Official Paper

. PHYSICS
Question #144 [[ZHC)

05 Waves
A distant star recedes radially from Earth with a velocity of [Formula] . it emits
acharacteri...

CORE CONCEPT & DERIVATION
Fornon-relativistic radial recession speeds (v < ¢), the fractional shift in
frequencyis given by the Doppler equation for electromagnetic waves.

Formula / Rule / Reaction:

Frot s demt-3)

c c

Solution:

« Caleulate fractional velogity: ¢ — LA = 0467,

o Calculate observed frequency: fy,, = 4.57 x 104 x (1 — 0.0467) =
4.57 x 10" x 0.9533.

®  fubs = 4.357 x 10" Hz =~ 4.36 x 10" Ha.

Why other options are incorrect:

« OptionA:2.04 x 10" Hz corresponds to the magnitude of the
frequency shift A f, not the remaining observed frequency.

+« OptionC: 4.57 » 10* Hzis the unshifted emitted frequency.

« OptionD: 4.79 x 10! Hzreflects a blueshift, asif the star were
approaching Earth.

Question #145 [THL) PHYSICS

07, Thermodynarics

Thermodynamics is the branch of physics that primarily investigates the
quantitative relationsh...

CORE CONCEPT & DERIVATION
Thermodynamics studies the laws governing heat transfer, temperature,
and the conversion of thermal energy into mechanical work.

Formula / Rule / Reaction:

AU=Q-W

Solution:

» Thecore focus of macroscopic thermodynamics is analyzing heat
exchange andits transformation into mechanical work through
cycles.

o Thisisformalized by the First and Second Laws of
Therrmodynamics.

Why other options are incorrect:

* OptionB: lonization energy belongs primarily to atomic and
quantum physics.

* Option C: Chemical and mechanical energy relationships belong
to chemical kinetics and mechanics.

+ OptionD: Interconversions of kinetic and gravitational potential
energy are studied in classical mechanics.
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PHYSICS

07. Thermodynamics

Question #146

When an ideal gas undergoes an isothermal compression process, the
product of its pressure and ...

CORE CONCEPT & DERIVATION
Anisothermal process occurs at constant temperature; by Boyle's law,

the product of pressure and volume for a fixed mass of ideal gas remains
invariant.

Formula / Rule / Reaction:

PV = nRT = constant  (when T = constant)

Solution:

e During anisothermal compression, work is done on the gas while
an equivalent amount of heat flows out to the surrounding
reservoir.

e Because temperature T'is held constant, the product PV remains
constant throughout the compression.

Why other options are incorrect:

e Option A: The PV productincreases only when temperature
increases (such as in an adiabatic compression).

s Option C: The product cannot fall to zero because pressure and
volume remain positive physical quantities.

» Option D: Inanideal equilibrium process, PV remains constant
without fluctuations.
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Question #147 PHYSICS

07. Thermodynamics

The temperature of a fixed mass of anideal gas is raised from [Formula] to
[Formula] during an...

CORE CONCEPT & DERIVATION
By Charles's law, the volume of anideal gas at constant pressure is
directly proportional to its absolute temperature in Kelvin, not Celsius.
Formula / Rule / Reaction:

i Ve T

TN T

Solution:

+ Convert temperatures to the Kelvin absolute scale:
« T, =150+273.15 = 423.15K

o T,=300+273.15=573.15K

« Calculate final volume ratio: %T = 373l

s The final volume increases by afactor of 1.35, which is less than
double.

Why other options are incorrect:

+» OptionA: Volume expands with increasing temperature at
constant pressure; it does not decrease.

+ OptionB: Doubling requires doubling the absolute Kelvin
ternperature (from 423 K to 846 K); doubling Celsius does not
double volume.

+ OptionC: Volume cannot remain unchanged during anisobaric
temperature increase.
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Question #148 [[ZHCEN PHYSICS

08 Electrostatics
A capacitor of capacitance [Formula] is charged by a battery until its stored
electrical potent...

CORE CONCEPT & DERIVATION
Connecting anidentical uncharged capacitor in parallel divides the
isolated charge equally between both capacitors.

Formula / Rule / Reaction:

QQ
T
2C

Solution:

i 2
e Initialstored energy: U = %

* Whenthe secondidentical capacitoris connected in parallel with
the battery disconnected, the total charge @ is shared equally:
Q=02=9%.

» The energy stored in each individual capacitor becomes: U =
Q2 _ 1 (Qi) =

2C 4 |20 i

Why other options are incorrect:

» Option A: U /2is the total combined energy of both capacitors
together (half the initial energy is dissipated as heat during charge
redistribution).

s Option C: Stored energy cannot quadruple in anisolated passive
system.

« Option D: Stored energy does notincrease without an external
power source.
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Question #149 [ZHE) PHYSICS

0B.Electrostatics
What is the electric potential difference between two points inan
electrostatic field if [Form...

CORE CONCEPT & DERIVATION
Electric potential difference is defined as the work done per unit positive
test charge moved between two pointsin an electric field.

Formula / Rule / Reaction:

AV =—

Solution:

« Givenworkdone: W = 600 J.
+ Givenelectriccharge:q = 2.0C.

s Calculate potential difference: AV = 552 — 300.J/C = 300 V.

Why other options are incorrect:

s OptionA: 1200V multiplies work by charge instead of dividing.
» OptionB: 800 Vis anincorrect arithmetic result.

+ OptionD: Non-zero work moving charge across an electric field
requires a non-zero potential difference.

PHYSICS

08 Electrostatics

Question #150

Gauss's law cannot be employed directly to determine which of the following
physical quantities...

CORE CONCEPT & DERIVATION

Gauss's law calculates electric fields, fluxes, and enclosed charge
distributions; absolute permittivity is an empirical universal physical
constant.

Formula / Rule / Reaction:

&, — %‘E : dj . an:]uged
’ En

Solution:

s Gauss'slaw relates electric field intensity, flux density, and
enclosed charge across symmetric surfaces, assuming
permittivity o is a known constant.

« Thevalue of £, (8.854 x 10~'2 C*/N - m?)is a fundamental physical
constant measured by electrodynamic experiments, not
calculated from Gauss's law.

Why other options are incorrect:

* OptionA: Gauss's lawis widely used to calculate electric field
intensity for symmetric charge distributions.

« OptionB: Electric fluxdensity (D = <E) is obtained directly by
applying Gauss's law.

s OptionC: Enclosed charge is determined directly by integrating
flux over a closed Gaussian surface (@ = £,9).
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Question #151 PHYSICS

08 Electrostatics
Which one of the following statements is true regarding fundamental forces
innature?
CORE CONCEPT & DERIVATION
Both electrostatic and gravitational forces obey the inverse square law,

but the electromagnetic interactionis inherently orders of magnitude
stronger than gravity.

Formula / Rule / Reaction:

Solution:

» The gravitational force between elementary particles (such as an
electron and proton)is roughly 10% times weaker than the
electrostatic force between them.

« Bothforces follow inverse-square dependencies with distance,
and gravity is purely attractive while electrostatics canbe
attractive or repulsive.

Why other options are incorrect:

« Option A: Gravitational force obeys the inverse square law exactly
(Fs o 1/r3).

s Option B: Gravitational force is always attractive, never repulsive.

s Option D: Both forces strictly obey the inverse square lawin
classical physics.

Question #152 [[ZHEY PHYSICS

08._Electrostatics

The value of Coulomb's constant [Formula] in electrostatics depends upon:

CORE CONCEPT & DERIVATION
The electrostatic constant k depends on the physical permittivity of the
intervening medium as well as the dimensional unit definitions used.

Formula / Rule / Reaction:
"= dmege,

Solution:

» The value of k depends on the surrounding dielectric medium
through relative permittivity e..

« [talsodependson the system of units: in Slunits, k=~ 9 x 10°N -
m?/C?, whereasin CGS electrostatic units, k = 1.

Why other options are incorrect:

s Option A: Omits the dependence on the chosen system of units.
s Option B: Omits the dependence on the dielectric medium.

« Option C: The constant kis independent of charge magnitudes
and signs.
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Question #153 [[ZHL) PHYSICS

08. Electrostatics

A charged particle moves in a uniform electric field. For the resulting motion
of the particle...

CORE CONCEPT & DERIVATION

Auniform electric field exerts a constant electrostatic forceona
charged particle, producing uniform, constant acceleration.

Formula / Rule / Reaction:

F= qg? =mi = d= e constant
m

Solution:

« Becausethe electric field E is uniform, the electrostatic force F
acting on charge g is constant in magnitude and direction.

s ByNewton's second law, constant net force acting on a constant
mass produces constant non-zero acceleration.

Why other options are incorrect:

+ OptionB: Displacement increases continuously with time.

» OptionC: Therate of change of acceleration (jerk) is zero
because accelerationis constant.

+ OptionD: Velocity changes continuously due to the non-zero
acceleration.

PHYSICS

08 Electrostatics

Question #154 [L.CH 0
A capacitor of capacitance [Formula] carries a charge [Formula] and stores
energy [Formula] . I...

CORE CONCEPT & DERIVATION
The electrical potential energy stored in a capacitor is directly
proportional to the square of the accumulated charge.

Formula / Rule / Reaction:

Q?
20

Solution:

¢ Initialenergy: W = -;ii
+ Whenthe charge is doubled to Q' = 2@):

N A
o WU A2 gy

Why other options are incorrect:

» OptionA: Represents an inverse square reduction.
* OptionB: Represents an inverse linear relationship.

* OptionC: Assumes alinear dependence oncharge rather thana
quadratic dependence.
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Question #155 [[SAL0 PHYSICS

13.Electronics

What is the electrical potential difference across an ideal closed switch in an
operating circu...

CORE CONCEPT & DERIVATION

Anideal closed switch functions as a zero-resistance conductor,
yielding zero potential drop across its terminals.

Formula / Rule / Reaction:

V=IR=I(0)=0V

Solution:

» Anideal switchinthe closed position offers zero internal electrical
resistance (R = 0).

» By Ohm'slaw, the voltage drop across the switchis zero
regardless of the current flowing throughit.

Why other options are incorrect:

« OptionB: A1V drop indicates parasitic contactresistance.

+« Option C: Anon-zero potential drop occurs only across resistive
elements or open switches.

« Option D: Represents the battery supply voltage, which appears
across an open switch, not a closed switch.

Question #156 [[ZHCY PHYSICS

0%. Current Electricity

A [Formula] battery is connected in series with an ideal ammeter and a
[Formula] resistor. What...

CORE CONCEPT & DERIVATION
Inanideal series circuit, the current is determined by Ohm's law as the
ratio of source potential to total resistance.

Formula / Rule / Reaction:

Solution:

e Givencircuit potential V = 3.0 V.
s Givenloadresistance R = 2.0 (ideal ammeter resistance is zero).

» Calculatecurrent: T = §5% = 1.5 A,

Why other options are incorrect:

» Option A: Anincorrect result from subtracting resistance from
voltage.

e Option C: Anincorrect result from adding voltage and resistance.
» Option D: Multiplies voltage by resistance instead of dividing.
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PHYSICS

0%. Currant Electricity

Question #157 [LOF 0]
The electrical resistance of an ohmic metallic conductor does NOT depend
directly onwhichof t...

CORE CONCEPT & DERIVATION

The resistance of auniform conductor is defined entirely by its
geometric dimensions and the intrinsic resistivity of its material.

Formula / Rule / Reaction:
= p=

Solution:

» Resistance depends directly on material resistivity (o) and length (
L), andinversely on cross-sectional area (A).

¢ Total massis an extrinsic bulk property that does not determine
resistance unless geometry and density are simultaneously
specified.

Why other options are incorrect:

» Option A: Resistance s inversely proportional to cross-sectional
area.

+ OptionB: Resistance is directly proportional to material resistivity.
+ OptionC: Resistance is directly proportional to conductorlength.

PHYSICS
Question #158 [ZHE) :

09. Current Electricity
Which of the following statements is NOT correct concerning Kirchhoff's
rules?
CORE CONCEPT & DERIVATION
Kirchhoff's circuit laws are standard network analysis formulations

based on charge and energy conservation, developed and applied
primarily to DC circuits.

Formula / Rule / Reaction:

ZI =0 (KCL), ZV =0 (KVL)

Solution:

* Kirchhoff's rules apply directly to lump-element DC circuits.

*  While they can be adapted to AC circuits using complex phasor
impedances, high-frequency AC introduces radiating fields where
basic Kirchhoff loop assumptions break down; they are not ‘'more
suitable’ for AC than DC.

Why other options are incorrect:

» OptionA: KCLis astatement of electric charge conservation ata
node.

» OptionB: The balanced bridge condition is derived directly using
Kirchhoff's rules.

» OptionD: KVLis a statement of energy conservationaround a
closedloop.
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Question #159 [[ZHC) _ PHYSICS

0%. Current Electricity
Materials whose electrical resistance decreases with anincrease in
temperature possessa:
CORE CONCEPT & DERIVATION
The fractional change inresistance perunit temperature rise defines the

temperature coefficient of resistance («); negative values denote
resistance decreasing with heat.

Formula / Rule / Reaction:

Ry— B,

Ry = Ro(1 +aAT) = a= __RﬁﬂT

<0

Solution:

* Insemiconductors and electrolytes, thermal excitation liberates
covalent charge carriers across the band gap.

+ The resulting increase in charge carrier density outweighs lattice
scattering, decreasing resistance and yielding a negative
temperature coefficient.

Why other options are incorrect:

* Option A: A positive coefficient means resistance increases with
temperature, as seeninmetals.

* Option C: Typical metallic conductors exhibit positive
temperature coefficients.

» Option D: Azero coefficient means resistance is invariant with
temperature (as in constantan or manganin).
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- = PHYSICS
Question #160 [LUE LY 0%. Currant Electricity

Alow-voltage power supply with an electromotive force (e.m.f.) of [Formula]
and aninternalre...

CORE CONCEPT & DERIVATION
Power dissipated in aload resistoris calculated using Joule's law after
finding circuit current from total loop resistance.

Formula / Rule / Reaction:

Solution:

s Calculate total circuit resistance: Rioa = 6.5 + 1.50 = 8.0 0.
e Calculatecurrent: 7 = 30X _ 254,

* Calculate power dissipated acrosstheload: P = (2.5 A)? x
6.5 = 6.25 x 6.5 = 40.626 W ~ 41 W.

Why other options are incorrect:

s+ OptionB: 50 W is the total power generated by the source (ET =
20 x 2.5), not the power delivered to the load.

* OptionC: Anincorrect calculation neglecting internal resistance.

s OptionD: Anincorrect calculation assuming full battery EMF
appears across the load.

Question #161 [ZHE) PHYSICS

10. Electromagnetism
Electric forces can change both the magnitude and direction of a charged
particle's velacity, w...

CORE CONCEPT & DERIVATION
The magnetic Lorentz force acts perpendicular to instantaneous
velocity, doing zero work and altering only the direction of motion.

Formula / Rule / Reaction:

- = = dW
Fr=g(txB) = Fg-1=0 = P—E;—ﬂ

Solution:

» Because the magnetic force is always perpendicular to velocity,
the work done on the particle is identically zero.

» Bythe work-energy theorem, its kinetic energy and speed remain
constant, meaning the force changes only the direction of
velocity.

Why other options are incorrect:

» Option A: The magnetic force cannot change speed or
magnitude because it does zero work.

» Option C: Magnetic forces cannot change speed; only electric
forces canchange both speed and direction.

+ OptionD: The magnetic force accelerates the particle
centripetally, continuously altering its direction.
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Question #162 (LN PHYSICS

10. Electremagnetism
Which plane surface experiences the greatest magnetic flux when placedin
the same uniform magn...

CORE CONCEPT & DERIVATION

Magnetic fluxis defined as the surface integral of magnetic flux density
over an area; for uniform fields, it depends only on field strength, area
magnitude, and orientation angle.

Formula / Rule / Reaction:

—F.A— BAcost

Solution:

» Magnetic flux depends on magnetic field strength B, surface area
magnitude 4, and angle 4.

» Because B. 4, and @ are identical for all three shapes, the total flux
isidentical, making fluxindependent of geometric shape.

Why other options are incorrect:

+ Option A: Circular geometry does not concentrate flux compared
to other geometries of identical area.

« Option B: Rectangular boundaries have no effect onuniform flux
capture.

» Option C: Square boundaries enclose the same flux for equal
surface areas.

Question #163 PHYSICS

10. Electromagneatism

The fundamental source of an external magnetic fieldis a:

CORE CONCEPT & DERIVATION
Magnetic fields are produced exclusively by moving electric charges;
microscopic or macroscopic current loops formmagnetic dipoles.

Formula / Rule / Reaction:

Solution:

s Moving charges and electric currents generate surrounding
magnetic fields.

+ Aclosedloop carrying electric current functions as an elementary
magnetic dipole, serving as the foundational source of magnetic
fields.

Why other options are incorrect:

e Option A: Isolated magnetic monopoles do not exist in classical
electromagnetism (V - B = 0).

» Option B: Stationary charges produce purely electrostatic fields
without magnetic fields.

» Option C: Non-magnetic substances possess no net aligned
dipole fields.
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Question #164 [[ZHC) PHYSICS

1. Electremagnetic Induction

A copperrod of length [Formuia] mowves perpendicularly with a speed of
[Formula] through a unif...

CORE CONCEPT & DERIVATION

Maotional electromotive force isinduced across a conductor moving
across magnetic field lines due to the magnetic Lorentz force on free
electrons.

Formula / Rule / Reaction:

E = uBLsinf

Solution:

o Givenvelocity v = 20 m /s, magnetic field B = 0.6 T, length L =
1.0 m, and perpendicular motion (# = 90¢).

¢ Calculateinduced EMF.E = 20 x 0.6 x 1.0 x sin(90°) = 12V,

Why other options are incorrect:

+« OptionA: Anincorrect calculation neglecting conductor velocity.
+ Option C: An arithmetic overestimation.

¢ OptionD: Incompatible with 20 = 0.6.

Question #165 [[THEN PHYSICS

11. Electromagnetic Induction

In 51 base and derived units, the rate of change of magnetic flux { [Formula] )
can be expresse...

CORE CONCEPT & DERIVATION
By Faraday's law, the rate of change of magnetic flux equalsinduced
electromotive force, with dimensional units of Volts.

Formula / Rule / Reaction:

Joule N-.m 11
Coulomb A -s =HN-m 3

AD
[5;] = Volt =

Solution:

 Magnetic flux has units of Webers (Wb =N -m- A1),

+ Dividing by time (seconds) yields: ¥ = N.m- A~ .s~! equivalent
toVolts,

Why other options are incorrect:

« OptionA: Uses anincorrect power of A, which corresponds to
magnetic permeability.

» OptionB: Fails to place amperes in the denominator.

* OptionD: Uses incorrect powers for both amperes and seconds.

beambeprep.com

Page 69 of 79

OFFICIAL FULL-LENGTH PRACTICE (FLP)

" PHYSICS
Question #166 m 11. Electromagnetic Induction

The electrodynamic suspension and stabilization mechanism of a magnetic
levitation (maglev) tra...

CORE CONCEPT & DERIVATION

Lenz's law dictates thatinduced currents produce opposing magnetic
fields; in electrodynamic levitation, moving superconducting magnets
induce repulsive opposing currents in guideway tracks.

Formula / Rule / Reaction:

d®y,
dt

Solution:

= Asthe train's magnets move along the metallic track, changing
flux induces eddy currents.

» Bylenz'slaw, theseinduced currents generate opposing
magnetic fields that repel the train's magnets, providing stable
vertical levitation.

Why other options are incorrect:

e Option A: Faraday's law quantifies the magnitude of induced EMF,
while Lenz's law governs the opposing repulsive polarity that
enables levitation.

« Option B: Planck's law governs discrete quantum photon energy.
s Option C: Ohm's lawrelates current to voltage and resistance.

Question #167 [SHCEN PHYSICS

11 Electromagnetic Induction

Acircularcopperhoop is heldin a vertical east-west plane ina uniform
magnetic field whose ...

CORE CONCEPT & DERIVATION

Induced EMF depends on the rate of change of magnetic flux; rotating a
loop about an axis perpendicular to the field lines maximizes the rate of
change of flux.

Formula / Rule / Reaction:

_ d{BAcosf)

E= dt

= B Awsinwt

Solution:

+ The magnetic field runs along the north-south direction.

* Rotating the vertical east-west hoop about an east-west axis
changes the flux from maximum to zero, producing maximum
d® /dt and largestinduced EMF.

Why other options are incorrect:

» Option A: Rotating about a north-south axis keeps the area vector
perpendicular to the rotation axis, but produces lower flux
variation compared to rotating perpendicular to the field.

s Option C: Pure translationin auniform field produces zero change
in enclosed flux, inducing no EMF.

e Option D: Translating parallel to field lines produces zero change
inenclosed flux.
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* PHYSICS
Questlon #168 m 1. Electromagnetic Induction

In anideal electrical transformer, thereisno_____
primary and second..

CORE CONCEPT & DERIVATION
Transformers rely on mutual induction; the primary and secondary
windings are electrically insulated while sharing a common
ferromagnetic core.

connection between the

Formula / Rule / Reaction:

dI
E.=-M=£

Solution:

e Theprimary and secondary coils are physically and galvanically
insulated, with no direct electrical connection.

» Energytransfers betweenwindings through the shared magnetic
flux channeled by the high-permeability iron core.

Why other options are incorrect:

s OptionA: Inverts the physical arrangement.

s OptionC: Coils share a magnetic link, but lack electrical
connection.

+ OptionD: Standard power transformers use magnetic coupling,
not optical optocouplers.

¥ PHYSICS
Question #169 m 13. Electronics
When the temperature of anintrinsic semiconductor is reduced to absolute
zero([Formula]), t...

CORE CONCEPT & DERIVATION

At absolute zero, intrinsic semiconductors lack thermal energy to excite
electrons across the band gap, leaving the conduction band completely
empty.

Formula / Rule / Reaction:

T=0K = n=0 = o=10

Solution:

¢ At0K, allvalence electrons are locked within covalent bonds,
completely filling the valence band.

+ Without thermal energy to promote electronsinto the conduction
band, free charge carrier density drops to zero, and the material
behaves as a perfect electrical insulator.

Why other options are incorrect:

» OptionA: Conductors require free conduction electrons, which
are absent at O Kin semiconductors.

+ OptionB: Semiconducting behavior requires partial thermal
excitation, whichis absent at O K.

+ OptionC: Superconductivityis a distinct low-temperature
quantum state in certain metals, not intrinsic semiconductors.
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PHYSICS

14. Dawn of Modern Physics

Question #170

If an electron, a proton, a neutron, and an alpha particle all move with the
same velocity, whi...

CORE CONCEPT & DERIVATION

De Broglie wavelength is inversely proportional to momentum:; at
constant velocity, wavelength is inversely proportional to mass.

Formula / Rule / Reaction:

Solution:

« Whenvelocity v is held constant, de Broglie wavelength satisfies
Aot

e

e The alpha particle (helium nucleus, m ~ 4 a.m.u.) has the largest
mass among the given particles.

» Having the largest mass and momentum gives the alpha particle
the shortest de Broglie wavelength.

Why other options are incorrect:

* Option A: The electron has the smallest mass and therefore the
longest de Broglie wavelength.

» Option B: The proton has roughly one-fourth the mass of the
alpha particle.

» Option C: The neutron has roughly one-fourth the mass of the
alpha particle.
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Question #171 PHYSICS

14. Dawn of Modern Physics
The emission of electrons from a clean photosensitive metal surface upon
the absorption of elec...

CORE CONCEPT & DERIVATION

The photoelectric effectis the instantaneous emission of bound
conduction electrons from a metal surface whenirradiated with light
above the threshold frequency.

Formula / Rule / Reaction:

hy = & 4+ KE

Solution:

» Whenphotons with energy exceeding the metal's work function(
hv = &) strike the surface, their energy is absorbed by electrons.

+ Theelectrons escape from the metal surface as photoelectrons,
defining the photoelectric effect.

Why other options are incorrect:

* Option A: The Compton effect involves inelastic scattering of
high-energy X-rays or gamma rays by free electrons, increasing
photon wavelength.

s+ Option C: Pair production is the conversion of a high-energy
photon (> 1.02MeV)into an electron-positron pair near a nucleus.

» OptionD: Black body radiationis thermal radiation emitted by an
idealized non-reflective bodyin thermal equilibrium.
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Question #172 [ZHC) PHYSICS

14. Dawn of Modern Physics

In a photoelectric effect experiment, the stopping potential is defined as:

CORE CONCEPT & DERIVATION

The stopping potential is the negative collectorvoltage required to
decelerate and stop the most energetic photoelectrons, reducing
current to zero.

Formula / Rule / Reaction:

1
eVp = KEnax = Emtf.m

Solution:

« Applying areverse retarding potential across the electrodes
opposes the motion of emitted photoelectrons.

s When this potential reaches V;, even the fastest electrons with

KE.u.a: are turned back before reaching the collector, causing the
photoelectric current to vanish.

Why other options are incorrect:

« Option A: Kinetic energy is measured in Joules or electron-volts,
whereas stopping potential is an electrical potential measured in
Volts.

» Option B: Potential energy is an energy quantity, not an electric
potential.

» Option C: Incident photon energy equals kv, which exceeds the
stopping potential by the work function.
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Question #173 PHYSICS

15. Atornic Spectra
The complete atomic emission line spectrum of hydrogen contains discrete
seres of spectral lin...
CORE CONCEPT & DERIVATION

Electronic transitions between hydrogen energy levels produce spectral
line series across the ultraviolet, visible, and infrared bands.

Formula / Rule / Reaction:

1 1 1
L ) _

Solution:

+ Lyman series (m1 = 1) transitions fallin the ultraviolet region.

s Balmerseries (n, = 2)transitions fall inthe visible and near-
ultraviolet region.

s Paschen, Brackett, and Pfund series (n;, = 3,4, 5)fallin the infrared
region.

» Thus, the complete hydrogen spectrum spans ultraviolet, visible,
and infrared regions.

Why other options are incorrect:

+ OptionA: Ultraviolet includes only the Lyman series.

» OptionB: Infraredincludes only higher series (Paschen, Brackett,
Pfund).

+ OptionC: Visible includes only the Balmer series.
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Question #174 AL PHYSICS

15. Atomic Spectra

According to Bohr's atomic model, the orbital speed of an electronin the first
orbit {[Formul...

CORE CONCEPT & DERIVATION

The electronvelocity in Bohr arbits is derived by balancing Coulomb
attraction with centripetal force and applying angular mormentum
quantization.

Formula / Rule / Reaction:

2 n

o, = —— =
"7 2mh n

Solution:

s Substitute the fundamental physical constants:
e e=1602x10%C

o £ =884 x107 YN . m?

e h=6.626x10"%].s

Le02x10-"*)* o (S i )
. oy = m!mm =~ 2,188 % 10%m /s =~ 2.19 x 10° m/s.

Why other options are incorrect:

s Option B: Anincorrect result using a negative exponent.

s Option C: Underestimates the orbital speed by two orders of
magnitude.

« Option D: Incompatible with Bohr orbit calculations.
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Question #175 PHYSICS

14. Nuclear Physics

Alow-energy neutron radiation field has a relative biological effectiveness
(RBE) factorof [F...

CORE CONCEPT & DERIVATION

Equivalent dose equals absorbed dose multiplied by the RBE weighting
factor; absorbed energy equals absorbed dose multiplied by mass.

Formula / Rule / Reaction:

D,=DxRBE, 1lrem=001J/kg, E=Dxm

Solution:

» Calculate absorbed doseinrem: D = S = 100w — 40 rem.

» Convert absorbed dose to Slunits: 40 rem = 40 x 0.01J/kg =
0.40J/ke.

o Calculate total absorbed energy: E = 0.40.J/kg = 80 kg = 32 J.

Why other options are incorrect:

+ OptionA: Corresponds to anabsorbed dose of 20 rem.
+ OptionC: Corresponds to an absorbed dose of 60 rem.

+ OptionD: Omitsthe factorof 1/2 oruses anincorrect mass
calculation.

Question #176 PHYSICS

16. Nuclear Physics

Thorium-234 ( [Formula] ) decays into Protactinium-234 ( [Formula] ) via the
emission of which ...

CORE CONCEPT & DERIVATION

Beta-minus decay converts a nuclear neutron into a proton, emitting an
electron (3~ ) and an antineutrino, increasing the atomic numberby 1 at
constant mass number.

Formula / Rule / Reaction:

BiTh 2 Pat 1845,

Solution:

¢ Themass numberremains unchanged (4 = 234).

+ Theatomic numberincreasesbyone(Z = 90 — 91), whichis the
hallmark of beta-minus (3~) particle emission.

Why other options are incorrect:

+» OptionA: Alpha decay reduces mass numberby 4 and atomic
number by 2.

» OptionC: Gamma emission changes neither mass number nor
atomic number.

» OptionD: Positron (#) emission decreases atomic number by 1(
Z— Z-1).
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Question #177 [[ZHE) ENGLISH

01.Vocabulary, Synonyms, Antonyms & Spelling
The radicactive isotope Strontium-87 has a half-life of [Formula] . What s its
radioactive dec...

CORE CONCEPT & DERIVATION
Theradioactive decay constant is related to the half-life by the
logarithmic decay relationship A = %,ﬁ

Formula / Rule / Reaction:

0.693
= T‘1 /2

Solution:

» Convert half-life to seconds: T} , = 8.70 hours x 3600s/hour =

31320 s.
e Calculate decay constant: A = g = 2,21 x 10 55! =
0.000022s1,

Why other options are incorrect:

» Option A: Usesincorrect units of seconds rather than reciprocal
seconds({s~1).

e Option B: Calculates1/Ainstead of A.
* Option D: Anincorrect numerical value.

Question #178 ENGLISH

01.Vocabulary, Synonyms, Antonyms & Spelling
The synonym of the word 'Capricious’is:

CORE CONCEPT & DERIVATION

'Capricious' describes someone or something given to sudden,
unaccountable changes of mood or behavior.

Formula / Rule / Reaction:

Factualrecall / Vocabulary definition.

Solution:

» ‘Capricious’ means unpredictable, impulsive, or erratic.

s 'Fickle' shares the same meaning, describing someone who
changes affections, loyalties, or decisions unpredictably.

Why other options are incorrect:

e Option B: 'Predictable'is a direct antonym.

e Option C: 'Uniform'denotes constancy and consistency, whichis
anantonym.

« Option D: 'Invariable' means never changing, an antonym.
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ENGLISH

01 Vocabulary, Synonyms, Antonyms & Spelling

Question #179

Which of the following words will fill in the biank most appropriately? Diseases
like diabetes ..

CORE CONCEPT & DERIVATION
Contextual vocabulary requires selecting an adjective that describes the
lethal potential of unmanaged chronic medical conditions.

Formula / Rule / Reaction:
Contextual sentence completion.

Solution:

« Thesentence structure requires an adjective expressing severe
medical consequences.

+ 'Fatal' accurately conveys that untreated or unmanaged diabetes
cancause death.

Why other options are incorrect:

s OptionA: 'Cursing' is semantically inappropriate.

+ OptionB: 'Healthy' directly contradicts the context of severe
disease complications.

+ OptionD: 'Impersonating' is nonsensical in a medical pathology
context.

Question #180 = ENGLISH

01. Vocabulary, Synonyms, Antonyms & Spelling

Choose the most appropriate antonym for the word “abandonment':
CORE CONCEPT & DERIVATION

'‘Abandonment’ denotes the act of deserting, discontinuing, or leaving
behind; its antonym must denote continuing or prolonging.
Formula / Rule / Reaction:

Vocabulary antonym evaluation.

Solution:

+ 'Abandonment' means relinquishing or ceasing support or
continuation.

» 'Extension' means prolonging, continuing, or expanding an activity
or state, making it the proper antonym.

Why other options are incorrect:

+ OptionA: 'Cessation'is a synonym meaning stopping.
+ OptionB: 'Stoppage'is a synonym meaning termination.
s+ OptionC: 'Halt'is a synonymmeaning bringing to a stop.
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ENGLISH

05. Active-Passive Voice, Reported Speech & Syntax

Question #181
Fillin the blank with the correct verb form: The shepherd ploughed this
mountain with cattle t...

CORE CONCEPT & DERIVATION
In standard narrative prose referencing a single historical moment in the
past, simple past passive ('was ploughed') is standard.

Formula / Rule / Reaction:

Subject + was/were + past participle

Solution:

» The clause 'the first time it was ever ploughed' describes a
historical event in the simple past passive voice.

e "Was' correctly matches the singular neuter pronoun 'it' and the
passive participle 'ploughed'.

Why other options are incorrect:

» Option B: 'Wasbeen'is anungrammatical verb combination.

e« Option C: 'Had'lacks the passive participle 'been’', creating an
incomplete active construction.

s Option D: While past perfect passive ('had been’) is used in
relative sequencing, the board syllabus keys the simple past 'was’
for this textbook sentence.

ENGLISH

04. Subject-Verb Agreement, Tenses & Conditionals

Question #182

Fillin the blank with the appropriate verb: To give one some idea of rabies’
horrors,one ____...

CORE CONCEPT & DERIVATION

When 'need’ functions as a semi-modal auxiliary verb followed by a bare
infinitive, it takes the invariant base form 'need' regardless of a third-
person singular subject.

Formula / Rule / Reaction:

One + need + bare infinitive (read)

Solution:

* Inthe formal construction 'one need only read’, 'need' actsasa
modal auxiliary followed by the bare infinitive ‘read’.

» Modal auxiliaries do not take third-person singular '-s" inflections.

Why other options are incorrect:

s Option A: 'Needs' is used as a main lexical verb and would require
a fullinfinitive with 'to’ (‘'one needs only to read’).

s Option C: 'Needed' changes the gnomic present statement into
the past tense.

* Option D: 'Has needed' is grammatically incorrect before a bare
infinitive.
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Question #183 ENGLISH

04. Subject-Verb Agreement, Tenses & Conditicnals
Fillin the blank with the correct verbal phrase: By 2030, people
reading the works ...

CORE CONCEPT & DERIVATION
An action continuing up to a specific time boundary in the future requires
the future perfect continuous tense.

Formula / Rule / Reaction:

By + [Future Point] = will have + been + verb-ing

Solution:

s+ Thetimemarker'By2030' sets afuture reference point.

o Togetherwith the duration marker 'for more than 190 years', the
future perfect continuous construction 'will have beenreading' is
required.

Why other options are incorrect:

» OptionA: 'Had' produces the past perfect tense, conflicting with
‘By2030".

s OptionB: 'Will' produces an ungrammatical sequence (‘'will been
reading').

+ OptionC: 'Have'indicates present perfect, which cannot pair with
the future adverbial 'By 2030'".

Question #184 [ZHE) ENGLISH

04. Subject-Verb Agreement, Tenses & Conditicnals

Choose the most suitable and grammatically correct sentence out of the
following:

CORE CONCEPT & DERIVATION

The causative verb 'let’ requires an object followed by a bare infinitive
(without "to').

Formula / Rule / Reaction:

Subject + let + Object + Bare Infinitive

Solution:

s Theverb 'let'is causative and cannot be followed by a to-infinitive.

s 'Penny did notlet me get my book' uses the correct bare infinitive
‘get’.

Why other options are incorrect:
+ OptionA: Incorrectly includes 'to’ with the bare infinitive required
by 'let".

+ OptionB: Misuses 'leaving'instead of 'permitting’ or 'letting’.

+ OptionD: 'Leave' cannot be used causatively with a bare infinitive.
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Question #185 ENGLISH

05. Active-Passive Voice, Reported Speech & Syntax

Which of the following sentences is correctly punctuated and grammatically
sound?

CORE CONCEPT & DERIVATION
Adverbial clauses of place are introduced directly by the relative adverb
‘where' without unnecessary internal punctuation.

Formula / Rule / Reaction:

Independent Clause 4+ where + Dependent Clause

Solution:

» The subordinating conjunction 'where' introduces the adverbial
clause of place 'where my parents live'.

*» Nocomma or colon should separate an adverbial clause that
follows the main clause.

Why other options are incorrect:

s Option A: Lacks the conjunction ‘where', creating an
ungrammatical run-on clause.

» Option C: Erroneously inserts a comma after 'where'.

s Option D: Erronecuslyinserts a colon after ‘'where',

Question #186 _ ENGLISH

03. Parts of Speech, Prepositions & Modifiers

Choose the sentence displaying the correct use of definite and indefinite
articles:

CORE CONCEPT & DERIVATION
In formal English grammar, names of musical instruments take the
definite article 'the' when referring to the ability to play them.

Formula / Rule / Reaction:

play + the + [musical instrument

Solution:

» When expressing proficiency on musical instruments, standard
grammar requires the definite article "the'.

* ‘Natashacan play the piano and the violin' correctly applies 'the' to
bothinstruments.

Why other options are incorrect:

» Option A: Theindefinite article 'a' refers to a single physical
object, not the musical skill.

» Option C: Inconsistently pairs the definite article with one
instrument and the indefinite with the other.

s Option D: Omits the required definite articles.
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Question #187 ENGLISH

03. Parts of Speech, Prepositions & Modifiers

Choose the correct preposition to fillin the blank: Distribute the handouts
the candidat...

CORE CONCEPT & DERIVATION
Distribution involving more than two individuals or a collective group
requires the preposition'among'.

Formula / Rule / Reaction:

Distribute + among + [three or more recipients|

Solution:

+ 'Between'isused for distribution between two entities.

+ ‘Among'is used for dividing or distributing items to a group of
three or more individuals (the candidates).

Why other options are incorrect:

* OptionA: 'Into' denotes directional motion toward the interior of
something.

+« OptionC:'In' denotes static positionwithinan enclosure.

+ OptionD: 'On'denotes physical contact on an exterior surface.

. ENGLISH
Question #188 [[THED S

03. Parts of Speech, Prepositions & Modifiers

Choose the sentence that correctly employs commas and articles in a serial
list:

CORE CONCEPT & DERIVATION

Indefinite articles must match the initial phonetic sound of subsequent
nouns ('an' before vowel sounds, 'a’ before consonant sounds), and
serial lists are separated by commas.

Formula / Rule / Reaction:

an + vowel sound, a + consonant sound

Solution:

+ ‘Apple'and'orange' beginwith vowel sounds and require 'an’.
s 'Pear'begins with a consonant sound and requires 'a’.

s [temsinathree-part seriallist are set off by commas, including the
serial (Oxford) comma before 'and'.

Why other options are incorrect:

» OptionA: Uses 'an' before ‘pear’, which begins with a consonant
sound.

+ OptionB: Uses 'a' before 'orange’ and omits punctuation

commas.
» OptionD: Uses 'a’ before 'apple’', which begins with a vowel
sound.
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Question #189 ENGLISH

05. Active-Passive Voice, Reported Speech & Syntax

Identify the sentence that is completely error-free:

CORE CONCEPT & DERIVATION

Verbs of liking or disliking ('enjoy') take a gerund; when the subject is the
recipient of the action, a passive gerund ('being' + past participle +
dependent preposition) is required.

Formula / Rule / Reaction:

Subject + enjoy + being + past participle + preposition

Solution:

« The passive gerund construction 'beinglaughed at' correctly
retains the dependent preposition ‘at'.

« The agentis properly introduced by the prepositional phrase 'by
other people’.

Why other options are incorrect:

s Option B: Uses an active gerund ('laughing'), changing the
meaning to suggest the subjectis doing the laughing.

« Option C: Active gerund misstates the intended passive meaning.

» Option D: Combines 'do not' with the present participle 'enjoying’
and omits the preposition 'by".

Question #190 ENGLISH

05. Active-Passive Voice, Reported Speach & Syntax

Choose the sentence that is grammatically correct:

CORE CONCEPT & DERIVATION

Participle adjectives ending in "-ing’ describe the entity that causes an
emotion, whereas past participles ending in '-ed" describe the person
experiencing that emotion.

Formula / Rule / Reaction:

Cause of feeling = boring, Recipient of feeling = bored

Solution:

e The play produces the state of boredom, so it is described as
‘boring'.

» The people experience the feeling of boredom, so they felt
‘bored'.

Why other options are incorrect:

« Option B: Inverts the participles, implying the play experienced
boredom and the people caused it.

s Option C: Uses uninflected noun or verb forms ('bore’, 'bores’)
instead of adjectives.

* Option D: Uses theinflected verb 'bores’ as a predicate adjective.
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Question #191 ENGLISH

01 Vocabulary, Synonyms, Antonyms & Spelling
Select the most appropriate contextual word to fill in the blank: | decided to
sellthe pieceo...

CORE CONCEPT & DERIVATION
Commercial transactions require adjectives that denote fair, practical, or
market-aligned monetary valuation.

Formula / Rule / Reaction:
Contextual adjective selection.

Solution:

« Incommercial property sales, 'realistic’ describes a price that
reflects genuine, fair market value.

s This aligns with standard English idiom regarding negotiations.

Why other options are incorrect:

» OptionA: True' applies to factual statements, not monetary
offers.

+ OptionC: 'Exact' denotes numerical precision, not fair market
value.

+ OptionD: 'Perfect' is anabsolute non-gradable adjective that
cannotlogically be modified by 'more’.
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Question #193 (20N ENGLISH

01.Vocabulary, Synonyms, Antonyms & Spelling

Fillin the blank with the correct response: Wasim was so good at
Mathematics that people consi...

CORE CONCEPT & DERIVATION

Contextual vocabulary requires identifying the noun that denotes a
person (especially young) endowed with exceptional talent.
Formula / Rule / Reaction:

Vocabulary definition.

Solution:

« A'prodigy'is aperson with exceptional natural talent or
precocious mathematical abilities.

« This fits the sentence context directly.

Why other options are incorrect:

« Option B: 'Prodigal' means wastefully extravagant.

+ Option C: 'Primeval means belonging to the earliest ages of the
world.

+ Option D: Profligate’ means recklessly extravagant or dissolute.

Question #194 ENGLISH

04. Subject-Verb Agreement, Tenses & Conditionals

Question #192 = ENGLISH

; b Fillin the blank with the appropriate verb form: The newly elected president
01. Vocabulary, Synonyms, Antonyms & Spelling

and CEO forthen...

CORE CONCEPT & DERIVATION

When two singular titles joined by 'and' refer to a single individual
(indicated by a single article 'The' preceding the first noun), the subject is
singular and takes a singular verb.

The idiom 'To cut off the head' means:

CORE CONCEPT & DERIVATION
Vocabulary definitions match formal Latinate lexical terms to their Anglo-

Saxonidioms.

Formula / Rule / Reaction: Formula / Rule / Reaction:

de- (off/away) + caput (head) = decapitate The + [Noun;| + and + [Noun,| = Single Person = Singular Verb

Solution: Solution:

« Toseverorcutoff the head of a person or organismis defined as s The presence of asingle article (' The newly elected president and
decapitation. CEQ")indicates that both titles belong to the same person.

e Therefore, 'decapitate’ is the exact meaning of the idiom. » Asingularsubjectinthe present perfect tense requires the
auxiliary verb 'has'.

Why other options are incorrect:
Why other options are incorrect:

+ OptionA: 'Defrock' means to formally deprive a cleric of
ecclesiastical status. * Option A: 'Have'is plural and would be used only if there were two

+ OptionC: 'Impale’ means to pierce through with a sharp stake. distinetincivicuaty (e precicent snd the CE0,

» Option B: 'Having' forms a participle phrase, leaving the main

» OptionD: 'Urbanite' denotes a city dweller. i ;
clause without a finite verb.

» Option C: 'Have been'is plural and passive, which is grammatically
incorrect.
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LOGICAL REASONING

04. Argument Evaluation & Ethics

Question #195

Read the passage and the statements below. Choose the correct deduction
basing your answer stri...

CORE CONCEPT & DERIVATION

Strict critical reading requires evaluating deductions solely from the
explicit semantic evidence provided in the passage.

Formula / Rule / Reaction:

Logical reading comprehension deduction.

Solution:

« Theregnalnumeral 'll'in'Queen Elizabeth II' explicitly indicates
that a previous Queen Elizabeth | reigned before her, validating
Statement .

+ Statementllisrefuted because the passage describes Brexitasa
‘cultural upheaval', not a normal occurrence.

o Statementlllis refuted because her reign spanned the 'post-
World War Il era’, meaning she was not queen during World War |
itself.

Why other options are incorrect:

+» OptionA: Statements Il and lll are contradicted by the text.
» OptionB: Statement lll contradicts the text.
+ OptionD: Statement lll contradicts the text.

LOGICAL REASONING
08. Letter Series & Coding-Decoding

Question #196

Observe the alphabetical pattern and select the next termin the sequence:
CAB, FAE, 1aH,

CORE CONCEPT & DERIVATION
In letter series puzzles, each character position follows anindependent
alphabetical progression.

Formula / Rule / Reaction:

Position 1: + 3, Position 2: Invariant 'A’, Position3: + 3

Solution:

+ Firstletter: 0(3) 5 F(6) % 100) S L(12),

+ Second letter: Invariant 'A’ across all terms.

« Thirdletter: B(2)— E(5) — H(8) - K(11).

+ Combining these positions yields 'LAK'.

Why other options are incorrect:

» Option A: Does not follow the invariant middle letter ‘A’ or the +-3
sequence.

* OptionC: Uses ')'(+1)instead of 'L' (+3).

* OptionD: Repeats 'lI' without advancing the sequence.
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LOGICALREASONING

12. Linear Ranking, Ordering & Inequalities

Question #197 [ZHL)

Read the following premises and determine the correct answer: Drake was
wearing a blue shirt wi...

CORE CONCEPT & DERIVATION

Elimination of contradictory attributes determines matching profiles in
logical deduction puzzles.

Formula / Rule / Reaction:
Attribute matching deduction.

Solution:

s Drake's clothing: Blue shirt, black jeans, brown shoes.

» Ahmadwears: Black jeans, shoes that are NOT black (matching
Drake's brown shoes, since John's shoes are black), and a blue or
red shirt.

s Because Ahmad's shoes match Drake's non-black shoes and his
jeans are black, choosing the blue shirt completes Drake's attire,
meaning Ahmad copied Drake.

Why other options are incorrect:

* Option B: Johnwore black shoes and a red shirt, which does not
match Drake's brown shoes.

e Option C: Drake is the original subject, not the imitator.

+ Option D: Ahmad can be deduced by eliminating John's black
shoes.
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LOGICAL REASONING
05. Catagorical Syllogisms & Overlapping Sets

Question #198

Consider the following premises to be true: . Some bags are pouches. 2. All
pouches are cases....

CORE CONCEPT & DERIVATION
In categorical syllogisms, a conclusion is valid only if it holds across all
possible Venn diagram configurations.

Formula / Rule / Reaction:

Some Bags 1 Pouches # (), Pouches C Cases, Cases ) Purses = )

Solution:

+ Conclusionl: Because all pouches are inside cases and cases
cannot overlap with purses, no pouches can be purses. Thus, lis
false.

s Conclusionll: The subset of bags that are pouches are entirely
contained within cases. Therefore, some bags are cases.
Conclusionllis necessarily true.

+ Conclusionlll: The portion of bags that are not pouches could
overlap with purses without violating any premise. Thus, lll is not
necessarily true.

Why other options are incorrect:

» OptionA: Conclusionlis contradicted by the premises.
» OptionB: Conclusion|is false, and lllis not necessarily true.

» OptionD: Conclusionlllis not necessarily true because bags
outside of cases may overlap with purses.
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LOGICAL REASONING
03. Courses of Acticn & Decision-Making

Question #199 [EALN

Read the statement, assuming everythingin it to be true. Decide which of the
suggested courses...

CORE CONCEPT & DERIVATION

In administrative and logical decision-making, a valid course of action
must address the root cause practically and safely without creating
hazardous side effects.

Formula / Rule / Reaction:
Decision-making course of action criteria.

Solution:

» Actionlis a non-invasive, safe, and practical physical barrier that
directly mitigates the disruptive environmental noise.

« Actionllis medically hazardous; taking strong sleeping pills for
routine environmental noise risks chemical dependence and
adverse health effects, making it disproportionate and
unadvisable.

Why other options are incorrect:

» Option B: Taking strong sedatives for environmental noise is
unsafe and medically inappropriate.
e Option C: Action|lisinappropriate, so both cannot be pursued.

« Option D: Actionlis a practical and safe solution that should be
pursued.

LOGICALREASONING

02. Cause and Effect Analysis

Question #200 [EHED

Evaluate the relationship between the two statements below: Statement|:
The literacyrateint...

CORE CONCEPT & DERIVATION
In cause-and-effect reasoning, an administrative action designed to

improve education functions as the cause, and the resulting statistical
improvement in education is the effect.

Formula / Rule / Reaction:

Cause: Administrative Literacy Training = Effect: Increased District Literacy

Solution:

» The district administration organized and executed specialized
training for workers in the literacy drive (Statement I, the
actionfcause).

« Asadirect consequence of this campaign, more residents
learned to read and write, increasing the district literacy rate
(Statement|, the result/effect).

Why other options are incorrect:

» Option A: Reverses the temporal and causal sequence; an
increased literacy rate does not cause the initial training drive.

» Option C: The statements share a clear causal relationship and are
notindependent causes.

+« Option D: Theyrepresent a unified cause-and-effect pair, not
unrelated effects of separate causes.
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