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l B secTion: BIOLOGY

Q1. so

If fertilization occurs, the young embryo is implanted into
the:

() Epimetrium

(®) Perimetrium

(€) Myometrium

(0) Endometrium

Q2. sio

Which human body function is NOT controlled through a
negative feedback mechanism?

() Body temperature

(B) Glucagon production

(©) Laborcontraction

(D) Parathyroid activity

Q3. s

Gray matter of the spinal cord does not contain:
(n) Cellbodies of sensory neurons

(8) Cellbodies of interneurons

(€) Axons ofinterneurons
(D) Cellbodies of motor neurons

Q4. so

Which of the following ideas was not part of Charles
Darwin's theory of evolution by natural selection?

(a) Organisms produce more offspring than the environment can
support

(B) Variation betweenindividuals arises by gene mutation

(c) Onlythose individuals best adapted to the environment survive and
reproduce

(0) Individuals compete for scarce resources

@5. si0

The smaller (40S) subunit of ribosome combines with
larger subunit (60S) in the presence of Mg2+ ionto form
_____ particle.

@ 1008

® 208S

© 80S

(@) 70S

Q6. BIO
These hormones perform antagonistic functions EXCEPT:

(&) GrowthHormone and Somatostatin
(B) Calcitoninand Parathyroid hormone
(c) Adrenaline and Noradrenaline

(D) Insulin and Glucagon
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Questions1to 32 (32 MCQs)

Q7. BIO

Virus recognizes its host through:
(&) Envelope

(8) DNA

(©) Capsid

(p) Proteincoat

Q8. s

Cell surface markers are:
(®) Lipoproteins

(®) Sphingomyelin

(©) Sphingolipids

(@) Glycoproteins

Q9. s
Therole of parietal cells of the mucosais:

() Proteindigestion
(8) HClsecretion

(©) Protein absorption
(©) HClinhibition

Q10. =0
Carbohydrates contain:

(a) Carbon, nitrogen, and potassium
(8) Carbon, hydrogen, and chlorine
(c) Carbon, nitrogen, and oxygen
(o) Carbon, hydrogen, and oxygen

QM. =0
Most of RNAis presentin:

(&) Cellmembrane

Cytoplasm
(©) Nucleolus
(@) Lysosomes

Q12. s
Turgidity in plants is maintained by:

(&) Wall pressure

(8) Internal pressure
(©) Vacuole

(o) Osmotic pressure

Q13. =0
Chlorophyll pigments are presentin:

(n) Chloroplast
Chromoplast
() Elioplast

(©) Amyloplast
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Q4. =0
Xanthophylls are which pigment?

&) Yellow

Red
(c) Orange

(D) Green

Q15. =0
Pathway from receptor to effectorin which conscious part
of the brainis not involved is the:

(®) Reflexarc
(8) Sensory pathway
(c) Motor pathway

(o) Somatosensory pathway

Q16. BIO
Which of the following organelles has its own DNA?

(a) Endoplasmic reticulum
(B) Lysosomes

(€) Mitochondria

(p) Ribosomes

Q17. &0

Which organelle performs arole in cell wall formation?

(a) Ribosomes

(®) Cellmembrane
(©) Plasmids

(D) Golgiapparatus

Q18. s
Steroids synthesis occursin:

(a) Rough endoplasmic reticulum
(8) Smoothendoplasmic reticulum
(c) Golgiapparatus

(o) Ribosomes

Q19. =0
The master gland in the human body is:

(a) Pituitary gland
(B) Thyroid gland

(©) Parathyroid gland
(o) Mammary gland

Q20. &0
The end product of the light reaction of photosynthesisiis:

(a) ADP and NADPH
@) ATP and NADPH
(c) Carbondioxide and water
@ MADPH and AMP
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Q21. =0

Definition of hydrolysis:

(&) Combining of molecules due toreaction with hydrogen
Combining of molecules due toreactionwith water

(c) Breaking of molecules due to reaction with water
(@) Breaking of molecules due to reactionwith hydrogen

Q22. w0

Which of the following is a structural protein?
(&) Pepsinogen

(B) Casein

(© Enzyme

(@) Collagen

Q23. B0

Transmission of impulse is done by:
(n) Smoothendoplasmic reticulum

(8) Rough endoplasmic reticulum

(©) Golgiapparatus
(0) Ribosomes

Q24. =0

Inan X-linked recessive disease, an affected woman
married to a normal man will have what percentage of
affected daughters?

@® 0

®) 0.25

© 05

®1

Q25. =0

The number of ATP used to produce one glucose molecule
inthe Calvincycleis:

® 18
® 27
© 9

® 36

Q26. w00
Which part of the virus has glycoproteins?

() Spikes
Envelope
(©) Capsid
©) DNA

Q27. w0
Which hexose is mostimportant from a biological point of
view?

(®) Mannose
(®) Fructose
(©) Glucose
(o) Lactose
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Q28. sio

Chromosomes that are the same in males and females are

called:

(®) Xchromosomes
(B) Ychromosomes
(©) Sexchromosomes
(D) Autosomes

Q29. so0

Inthe light reaction, wateris usedin:
(8) Reduction

(8) Oxidation

(c) Photolysis

(D) Oxygenation

Q30. s

Light reaction takes place in which part of the chloroplast?

(a) Thylakoid
(8) Stroma

(©) Lamella
(o) Membrane

beambeprep.com

Page 4 of 35

OFFICIAL FULL-LENGTH PRACTICE (FLP)

Q31. =0
The outermostliving boundary of the cellis:

(&) Cellwall
Cellmembrane

(c) Cytoplasm

(@) Nuclearmembrane

Q32. s

Which neurotransmitter is present in the peripheral
nervous system?

(r) Epinephrine

() Acetylcholine

(c) Dopamine

(o) Serotonin
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' (I8 SECTION: CHEMISTRY

Q33. CHEM
Two ice blocks stick together due to:

(&) Londondispersionforces

(8) Dipole-dipole forces

(€) Hydrogen bonding

(D) All of the above options are correct

Q34. cuem
Reduction occurs at:

(&) Anode
(8) Cathode
(c) Salt bridge

@ Mone of these options are correct

Q35. cuem
Electron affinity decreases down the group due to:

(&) Increasein atomic radius
(8) Decreaseinatomic radius
() Increasein electronegativity

(0) Allof the above options are correct

Q36. CHEM

Which oneisleastionic?
(&) NaCl

(B) AlCL

© MgCl,

@) KCl

037. CHEM
Diamondi is:

(&) Covalent solid
(B) Molecularsolid
(©) Metallic solid
(@) lonic solid

Q38. CHEM
What is the most common gas in the environment?

(&) Oxygen

(B) Nitrogen

(€) Carbondioxide
(@) Helium

Q39. cHem

The number of electrons in the p subshellis:

® 2
® 14
© 10
® 6
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Questions 33to 56 (24 MCQs)

Q40. cHem

Which one of the following has greater bond energy?
(&) HF
®) HCI

(©) HBr
©) HI

Q41. cuem

The oxidation number of an element in free state is:

®1
® 2
© 0
® -1

Q42. cuem

Which contains sp? hybridization?
(&) Methane

(8) Ethane

(©) Alkyne
(0) None of these options are correct

Q43. cuem

Formula of wood spirit is:
(&) C,H,0H

(8) CH;0H

(€) HCHO

(0) CH,COOH

Q44. CHEM
Geometricisomerism is shown by:

(&) Alkanes

Alkenes
(©) Alkynes
(@) Allof the above options are correct

Q45. cHem
C,H,,0, is the general formula of:

(®) Alcohols

(®) Ketones

(©) Carboxylic Acid
(o) Ethers

Q46. cuem
50% NaOH isusedin:

(n) Aldol condensationreaction
Cannizzaroreaction

(©) Clemmensen reductionreaction
(o) Wolff-Kishner reaction
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Q47. CHEM
Carboxylic acids are soluble in water due to:

(&) Dipole-dipole forces
Londondispersionforces
(c) Hydrogen bonding

(p) Covalentbonding

Q43. CHEM
Esterification occursin the presence of:

(&) Aldehydes and ketones

(B) Alcohols and ketones

(c) Carboxylic acids and alcohols
(o) Carboxylic acids and aldehydes

Q49. cHem

Benzene can be prepared from sodium benzoate by
reaction with:

(a) AICIL

(B) NaOH

(€) Chlorobenzenes

(o) Cumene

QSO. CHEM
Empirical formula is related to molecular formula by:

@ Molecular formula = empirical formula /n
(8) Molecularformula = n(fempirical formula)
(©) Molecularformula = Zn(empirical formula)
(D) Molecularformula = n +(molecular formula)

Q51. CHEM
Which one is more reactive among halogens?

@) F»
® O,
(©) Bry
@ I
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Q52. CHEM
One calorie is equal to:

® 418k
418

© 18)
®) 18k

Q53. cHem

The net enthalpy change in achemical reactionis the same
whether it is brought about in two or more different ways in
one or several steps. This is known as:

() Joule's law

Law of conservation of energy

(©) Hess'slaw

(@) Henry'slaw

Q54. chem

Which is not true about the rate of reaction?
(&) Itisindependent of the concentration of reactants.
It dependsupon the temperature.

(©) Itdoes not depend upon the order of reaction.
(D) All of the above options are correct.

Q55. cHem

Which oneis an s-block element?
® B

® K

© Ca

(@) Cumene

Q56. cuem

Bondangleis120°in:
(®) Ethane

() Ethyne
(c) Ethene

(o) Cyclopropane
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l SECTION: PHYSICS

Q57. euy
Which of the following is not true?

(8) Momentumis the quantity of motion
(8) Unitof momentumis N.s
(€) Momentumis not a vector quantity

(o) Momentum is the product of mass and velocity

Q58. ruv

How much work is done by the force of gravity in pulling a
stone of weight 10 N from the top of a 250 m high cliff to
the foot of the cliff?

@ 250

(B 25

© 2500

(0 25000

Q59. euy

When the speed of your caris halved, by what factor does
its kinetic energy decrease?

®
®
©
®©

I= mel— wal— ral—

Q60. puy

One degree is equal to:
(a) O.1radian

(8) 0.15radian

(c) 0.0175radian

(D) 0.275radian

Q61. suy

If we double both the speed of the body and the radius of
the circular path, the centripetal force will be:

(a) The same

(8) Double

(©) 4times

(D) 8times

Q62. ruy

Speed of sound is 332 m/s at 0°C. What will be its value at
10°C?

(n) 332m/s

(8) 338.1m/s

(©) 332.61m/s

@) 334.1m/s

beambeprep.com

Page 7 of 35

OFFICIAL FULL-LENGTH PRACTICE (FLP)

Questions 57 to 77 (21MCQs)

Q63. puy

In molar specific heat, the equation C, — C, = Rshows
that:
@ Cp < C,

o I
© >0,
(©) C, = Constant

Q64. ruy

The thermodynamic process during which volume of the
system remains constant is:

(&) Isothermal

(8) Isobaric

(€) Isochoric

(o) Adiabatic

Q65. puy

If two capacitors of capacitance 2 xF and 6 uF are
connected in parallel, the equivalent capacitance of the
combination will be:

(&) 8 uF

§ uF

©) 4 puF

[©) 12 uF

Q66. puy

Power transfer will be maximum when:
® R>r

® R<r

@ R=r

@ R = llr'll"

Q67. puy

Awireis stretched so thatits radius of cross-section
becomes half. Then resistance of the wire will be:

® 4R

®) R/4

© 8R

(©) 16R

Q68. puy

When a charged particle enters the magnetic field parallel,
it:

(a) Deflects towards North

() Deflects towards South

(c) Moves straight
(@) Movesinacircularpath
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Q6E9. ey

Magnetic flux is maximum when the angle between the
magnetic field and vector areaiis:

(&) Odegrees

(B) 45degrees

(c) 90 degrees

(D) 180 degrees

Q70. ey

The domestic electricity supply in Pakistan has a frequency
of:
(&) 50Hz

(® 70Hz
() 100Hz
© 30Hz

Q71. euy

The device thatincreases or decreases the emfis called:
() AC generator
(8) Motor

(o) Transformer
() DC generator

Q72. euy

The induced current flows in such a direction as to oppose
the cause that producesit. This statement is:

(a) Ampere’s Law

Faraday's Law

(© Lenz'sLaw

(D) Joule'sLaw

beambeprep.com

Page 8 of 35

OFFICIAL FULL-LENGTH PRACTICE (FLP)

Q73. euy

The device used for conversion of AC into DC is:
(&) Amplifier

(8) Rectifier

(c) Diode

() Transistor

Q74. euvy

The process of conversion of AC into DC is called:
(&) Rectification

® Amplification

(©) Rectifier

(@) Conversion

Q75. euy

A 32 g phosphorus sample decays and 2 g remains
undecayed after 60 days. The half-life of phosphorus is:

(a) 5days
(®) édays
(c) 10days
(@) 15days

Q76. euy

In nuclear radiography for medical diagnosis, whichrays
are used?

(&) Alpha particles

®) UVrays

(c) Gammarays

(@) X-rays

Q77. puy

Unit of linear momentumis:
(® Nm
(®) N/s
(©) Ns
(0) Ns2
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' {lcl SECTION: ENGLISH

Q78. ene

When we went to cinema, the film

(8) Already started
Had already started
(€) Would already start
(D) Started already

Q79. ene

The soup

(A) Taste
(B) Tastes

(©) Istasting
(©) Will tasting

Q80. Eene
She unconscious since 4 o'clock.

@ Is

(8) Was

(€) Hasbeen
(0) Would

Q81. ene
We will stay here

® Until

® Til
© Still
(@) Since

Q82. enc

The word curiosity means:
(&) Cruel
(B) Keen
© Angry
(D) Killing

Q83. enc
Choose the correct spelling:

(®) Entripreneur
(B) Enterpreneur
(©) Entrepreneur
(D) Entreprineur

Q84. ene
DRAWBACK, this word is a combination of:

(a) Verb +Adjective
(8) Noun+ Adjective
(c) Verb+Noun

(o) Verb +Adverb
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Questions 78 to 91 (14 MCQs)

Q85. Enc

“Which is the next up train?"” What does “up” represent
here?

@) Verb

(®) Noun

(©) Adverb

(0) Adjective

Q86. ene

the answer.

(&) Will know
Knew

(©) Have known
(@) Know

Q87. ene
What does the word “Analogue” mean?

(a) Opposite
Comparable
(c) Behind

(@) Clock

Q88. enc
What does the word “Pulsating” mean?

(®) Throbbing
(®) Pressure
©) Fluid

(D) Heartbeat

Q89. ene

The personin charge of a school is called:
(&) Principal

() Principle

(©) Head

(o) Staff

Q90. ene

“Break aleg” is commonly used to:
(&) Cursesomeone

(8) Physicallyharm someone

(c) Wish good luck to someone

() Teachsomeone alesson

Q91. ene
“Bite the bullet” is commonly used to:

(&) Acceptdefeat

(8) Acceptconsequences
(©) Acceptdeath

(0) Acceptbadfaith
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PROPOLIS COGNITIVE ERROR AUTOPSIES
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Step-by-step conceptual derivations, formulaworking, and distractor autopsies for every guestion

BIOLOGY
Question #1 m 4. Reproduction
If fertilization occurs, the young embryo is implantedinto the:
CORE CONCEPT & DERIVATION
Implantation of the human blastocyst occurs exclusively within the

endometrium, the highly vascularized glandular mucosal lining of the uterine
cavity.

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

Solution:

+ Following fertilization in the ampulla of the fallopian tube, the
cleavage-stage zygote travels toward the uterus and develops into a
blastocyst.

» Approximately sixto seven days post-fertilization, the
syncytiotrophoblast invades and embeds within the secretory-phase
endometrium.

Why other options areincorrect:

+ Option A: Epimetriumis aninvalid anatomical designation
occasionally confused with the outer epicardium or perimetrium.

¢ Option B: Perimetrium is the thin outer serous memibrane covering the
uterus and does notinteract with the blastocyst.

s Option C: Myometrium is the thick middle tunic of interlacing smooth
muscle bundles responsible for parturition contractions.
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Question #2 BIOLOGY

13. Chamical Coordination
Which human body function is NOT controlled through anegative feedback
mechanism?
CORE CONCEPT & DERIVATION
Negative feedback opposes aninitial disturbance to preserve physiological

set points, whereas positive feedback amplifies the initial stimulus until a
discrete endpointis achieved.

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

Solution:

+ During labor, cervical stretching activates mechanoreceptors that
signal the posterior pituitary to secrete oxytocin via the Ferguson
reflex.

+ Oxytocinintensifies the force and frequency of myometrial
contractions, driving the fetal head furtherinto the cervix and
releasing additional oxytocin.

s Becausethe response escalates the initial stimulus until delivery, labor
is governed by a positive feedback mechanism,.

Why other options are incorrect:

s Option A: Thermoregulation operates via hypothalamic negative
feedback involving sweating, shivering, and cutaneous vasomotor
tone.

+ OptionB: Glucagon secretion by pancreatic alpha cells is inhibited by
rising blood glucose levelsin a classic negative feedbackloop.

+ OptionD: Parathyroid hormone secretionis homeostatically
regulated through negative feedback triggered by ionized
extracellular calcium levels.
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Question #3 BIOLOGY

12. Nervous Caordination
Gray matter of the spinal cord does not contain:

CORE CONCEPT & DERIVATION

The central gray matter of the spinal cord houses somatic motor neuron cell
bodies, dendrites, and interneurons, while primary afferent cell bodies
reside peripherally.

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

Solution:

» The spinal cord gray matter comprises anterior, posterior, and lateral
horns rich inneurophil, unmyelinated axons, interneurons, and lower
maotor neurons.

e Thecellbodies of primary pseudounipolar somatic sensory neurons
are situated outside the spinal cord inside the dorsal root ganglia.

Why other options are incorrect:

» Option B: Cell bodies of localinterneurons are densely distributed
throughout the posterior (dorsal) horns of the spinal gray matter.

» Option C: Short, unmyelinated axons and synapses of interneurons
are structural components of the spinal gray substance.

+ Option D: Multipolar cell bodies of alpha and gamma motor neurons
reside within the anterior (ventral) horns of the spinal gray matter.

Question #4 BIOLOGY

16. Evalution

Which of the following ideas was not part of Charles Darwin's theory of evolution
by natural se...

CORE CONCEPT & DERIVATION

Darwin formulated natural selection based on phenotypic variationand
reproductive iitness without knowledge of Mendelian genetics or the
molecular origin of mutations.

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

Solution:

* Darwin observed that natural heritable variation existed in populations,
but he could not identify the genetic basis of inheritance.

» The concept that variation arises through discrete gene mutations was
introduced decades later by Hugo de Vries and integrated during the
Modern Evolutionary Synthesis.

Why other options are incorrect:

* Option A: Overproduction of progeny beyond carrying capacity was
afundamental premise Darwin derived from Thomas Malthus.

« Option C: Differential survival and reproductive output based on
advantageous traits forms the core concept of natural selection.

* Option D: The struggle for existence and resource competition
among individuals was central to Darwinian evolutionary logic.

beambeprep.com

Page 12 of 35

OFFICIAL FULL-LENGTH PRACTICE (FLP)

Question #5 Biq;l‘.lt.)G‘l'

The smaller (40S) subunit of ribosome combines with larger subunit (60S) in the
presence of [Fo...

CORE CONCEPT & DERIVATION

Eukaryotic cytosoclic ribosomes are 80S complexes composed of a 405

small subunit and a 60S large subunit whose association depends upon
magnesiumion concentration.

Formula / Rule / Reaction:

608 subunit + 408 subunit ol + 808 intact ribosome

Solution:

» Svedbergunits(S)measure sedimentation velocity under centrifugal
acceleration and reflect both mass and hydrodynamic surface area.

+« Because sedimentation coefficients are non-additive, association of
the eukaryotic 605 and 4085 ribonucleoprotein subunits yields an 80S
ribosome rather than 100S.

Why other options are incorrect:

+ Option A: 100S represents simple arithmetic addition (60 + 40), which
erroneously treats sedimentation velocity as a linear additive sum.

« OptionB: 2085 is an arbitrary numerical value without biochemical
relevance.

* OptionD: 70S is the sedimentation coefficient of prokaryotic, plastid,
and mitochondrial ribosomes formed by 508 and 305 subunits.

Question #6 BIOLOGY

13. Chemical Coordination
These hormones perform antagonistic functions EXCEPT:
CORE CONCEPT & DERIVATION
Antagonistic hormone pairs produce opposing physiological actionsona

targetvariable, whereas synergistic pairsreinforce each other to elicita
unified systemic response.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

+ Adrenaline (epinephrine) and noradrenaline (norepinephrine) are
catecholamines secreted by the adrenal medulla and postganglionic
sympathetic neurons.

+ Bothact concordantly to increase heartrate, dilate airways, mobilize
blood glucose, and activate the acute sympathoadrenal fight-or-
flightresponse.

Why other options are incorrect:

+ Option A: Growth hormone stimulates cell division and protein
accretion, whereas somatostatin acts directly to inhibit pituitary
growth hormone release.

s Option B: Calcitoninlowers blood calcium levels, while parathyroid
hormone elevates circulating ionized calcium.

* OptionD: Insulin decreases blood glucose by stimulating glycogen
storage, while glucagonraises blood glucose by stimulating
glycogenolysis and gluconeogenesis.
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BIOLOGY
Question #7 [[THC) 05 AcellularLife
Virus recognizes its host through

CORE CONCEPT & DERIVATION

Host cellrange and tissue tropisminviruses are governed by attachment
proteins located on the external protein coat that selectively bind host
surface receptors.

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

Solution:

» Avirionrecognizes and adsorbs to a specific host cell via
conformational fit between viral surface attachment proteins and host
plasma membrane receptors.

* Theseattachment structuresreside on the viral protein coat, which
presents specific capsomeres in non-enveloped viruses or viral
glycoproteins embedded in enveloped strains.

Why other options are incorrect:

« Option A: The lipid bilayer of an envelope is host-derived and non-
specific; specific host attachment requires embedded viral proteins.

+ Option B: Viral DNAis enclosed internally within the capsid and does
not interact with host surface receptors during adsorption.

* Option C: While the capsid provides attachment in naked viruses,
'Proteincoat’is the standard, broader textbook term encompassing
both naked capsids and external viral receptor spikes.

Question #8 BIOLOGY

02 Biomolecules
Cell surface markers are:
CORE CONCEPT & DERIVATION
Cellidentity tags and histocompatibility antigens exposed on the

extracellular surface of plasma membranes are primarily composed of
glycoproteins.

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

Solution:

» Cellsurface markers, such as cluster of differentiation (CD) markers
and major histocompatibility complex (MHC) molecules, mediate self-
versus-non-selfimmune recognition.

* Thesemolecules consist of integral transmembrane proteins
conjugated to branched oligosaccharide chains exposed to the
extracellular matrix, classifying them as glycoproteins.

Why other options areincorrect:

» Option A: Lipoproteins (e.q., chylomicrons, LDL, HDL) are lipid-
transport complexes circulating within plasma, not cell surface
identity markers.

« Option B: Sphingomyelinis a structural phospholipid concentrated in
the membranous myelin sheath surrounding nerve axons.

» Option C: Sphingolipids provide mechanical stability and participate
inintracellular signaling, but do not form the diverse primary
glycoprotein identity markers.

beambeprep.com

Page 13 of 35

OFFICIAL FULL-LENGTH PRACTICE (FLP)

Question #9 BIOLOGY

D4 Digestion/Mutrition
The role of parietal cells of the mucosais:

CORE CONCEPT & DERIVATION

Gastric parietal (oxyntic) cells situated in the mucosal glands synthesize and
secrete hydrochloric acid (HCL) and intrinsic factorinto the stomach lumen.

Formula / Rule / Reaction:

Parietal Cell - AP, oy | gastric acid)

Solution:

+ Parietal cells utilize apical proton-potassium pumps (H' /K™ -ATPase)
to actively transpaort hydrogenions in exchange for potassium ions.

+ Togetherwith chloride ions secreted via conductance channels, this
generates gastric HCl to establish an acidic luminalpH of 1.5t0 2.0.

Why other options are incorrect:

s+ Option A: Enzymatic cleavage of proteinsisinitiated by pepsin, which
is secreted asinactive pepsinogen by gastric chief zymogenic) cells.

* Option C: Digested peptide fragments and amino acids are
absorbed across the enterocytes of the smallintestine, not the gastric
mucosa.

+ OptionD: Parietal cells produce acid; inhibition of acid productionis
mediated by regulatory factors such as somatostatin.

Question #10 m JB‘iSLOJc:Y

Carbohydrates caontain:
CORE CONCEPT & DERIVATION
Carbohydrates are polyhydroxy aldehydes or ketones consisting of carbon,

hydrogen, and oxygen, generally conforming to the empirical formula
Ca(H20),.

Formula / Rule / Reaction:

C.(H,0),

Solution:

» Carbohydratesliterally denote 'hydrates of carbon’.

+ The molecular backboneis assembled from carbon atoms bonded to
hydrogen atoms and hydroxyl groups, containing carbon, hydrogen,
and oxygen as constitutive elements.

Why other options are incorrect:

+ Option A: Nitrogen and potassium are not elemental constituents of
simple carbohydrates.

* Option B: Chlorine is aninorganic halide ion andis not part of native
carbohydrate architecture.

+ OptionC: Nitrogenis an elemental component of proteins and
nucleic acids, notunmeodified carbohydrates.
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Question #11 BIO&?EI

Most of RNA is present in:

CORE CONCEPT & DERIVATION

Approximately 80% to 90% of total cellularribonucleic acid is localized in
the cytoplasm, predominantly as ribosomal RNA (rRNA) incorporated into
ribosomes, alongside tRNA and mRNA,

Formula / Rule / Reaction:

Total Cellular RNA = 80% rRNA + 15% tRNA + 5% mRNA

Solution:

+ Ribosomal RNA constitutes approximately 80% of total cellular RNA,
and functional ribosomes reside within the cytosol, either freely
suspended or attached to the rough endoplasmic reticulum.

s Transfer RNA (10% to 15%) and translating mRNA are likewise
distributed primarily within the cytoplasmic compartment.

» Discrepancy Note: Some board answer keys marked nucleolus
(Option C)because it has the highest concentration and synthesisrate
of pre-rRNA; however, the cytoplasm contains the vast bulk of
steady-state cellular RNA.

Why other options areincorrect:

» Option A: The cellmembrane is composed of an amphipathic lipid
bilayer and proteins, devoid of RNA.

» Option C: The nucleolus is the site of active rRNA transcription and
subunit assembly, but holds only a fraction of the cell’s total RNA pool.

* Option D: Lysosomes are degradative organelles containing
hydrolytic enzymes and do not store functional RMNA.
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Question #12 BIOLOGY

10. Homeostasls
Turgidity in plants is maintained by:

CORE CONCEPT & DERIVATION

The central vacuole maintains plant cell turgidity by concentrating solutes
within the cell sap, driving the osmotic entry of water that creates outward
hydrostatic pressure against the cell wall.

Formula / Rule / Reaction:

¥, =0, 417,

Solution:

+ Active transport systems located in the tonoplast pump inorganic ions
and metabolites into the central vacuolar lumen against concentration
gradients.

s Theresultantdecrease in vacuolar solute potential causes
endosmaosis of water, generating hydrostatic turgor pressure that
provides mechanical support to non-woody tissues.

Why other options are incorrect:

+ Option A: Wall pressure is the inward elastic force exerted by the rigid
cellwallinresponse to turgor, it opposes rather than generates
hydration.

+ OptionB: Internal pressure is a generic physical term rather than the
specific subcellular organelle maintaining turgor.

+ Option D: Osmotic pressure is a thermodynamic colligative solution
property, not the cellular organelle responsible for turgor
maintenance.

Question #13 BIOLOGY

01. Cel

Chiorophyll pigments are presentin:
CORE CONCEPT & DERIVATION

Chlorophyll pigments are embedded within the thylakoid membranes of
chloroplasts, where they harvest light energy for photosynthesis.

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

Solution:

* Chloroplasts are photosynthetic plastids containing a double-
membrane envelope, stroma, and internal thylakoid network.

+ Chlorophyll a and chlorophyll b molecules possess hydrophobic
phytol tails that anchor theminto the lipid bilayer of thylakoid
membranes to form light-harvesting complexes.

Why other options are incorrect:

+ OptionB: Chromoplasts contain carotenoids (carotenes and
xanthophylls) thatimpartred, orange, and yellow hues to petals and
fruits, lacking chlorophyll.

+ Option C: Elaioplasts (spelled elioplasts) are non-pigmented
leucoplasts specialized for synthesizing and storing lipids.

* OptionD: Amyloplasts are non-pigmented leucoplasts specialized
for starch polymerization and gravity sensing.
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BIOLOGY
04. Bie

Question #14 [ .CHALY
Xanthophylls are which pigment?

CORE CONCEPT & DERIVATION

Xanthophylls are oxygenated carotenoid accessory pigments that absorb
blue-green wavelengths and transmit yellow light.

argetics

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

Solution:

» Carotenoids are classified into pure hydrocarbon carotenes and
oxygen-containing xanthophylls (such as lutein and zeaxanthin).

* Inchromatographic separation of photosynthetic pigments,
xanthophyll bands appear yellow, whereas carotenes appear yellow-
orange to orange.

Why other options are incorrect:

+ Option B: Red pigmentationin plant tissues is commonly conferred
by water-soluble vacuolar anthocyanins or lycopene.

» Option C: Orange pigmentationis characteristic of carotenes, such
as beta-carotene.

« Option D: Green pigmentation is exclusively produced by chlorophyll
a and chlorophyllb.

BIOLOGY

12. Mervous Coordination

Question #15 [LOHLY
Pathway from receptor to effector in which conscious part of the brain is not
involved is the:

CORE CONCEPT & DERIVATION

Areflex arcis aninvoluntary neural circuit that links a sensory receptor

directly to an effector via spinal cord or brainstem synapses without prior
conscious cerebral intervention.

Formula / Rule / Reaction:

Receptor — Sensory Neuron — Spinal Interneuron — Motor Neuron — Effector

Solution:

» Reflexes provide rapid protective motor outputs inresponse to
noxious or critical stimuli.

¢ Thesensory afferent enters the dorsal horn of the spinal cord and
synapses directly with interneurons or motor neurons, executing a
motorresponse before ascending collateral pathways reach the
conscious cerebral cortex.

Why other options are incorrect:

= Option B: Sensory pathways convey impulses through the thalamus
to the primary somatosensory cortex for conscious perception.

+ Option C: Motor pathways originate in the cerebral primary motor
cortex to control voluntary somatic movements.

s Option D: The somatosensory pathway mediates conscious
perception of tactile, proprioceptive, and nociceptive sensations.
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Question #16 BiC.rJqugr

Which of the following organelles has its own DNA?

CORE CONCEPT & DERIVATION

Mitochondria and chloroplasts are semi-autonomous endosymbiotic
organelles possessing their own circular, double-stranded DNA genomes
and 705 ribosomes.

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

Solution:

* According to the endosymbiotic theory, mitochondria arose from an
engulfed aerobic alpha-protecbacterium.

s They retain circular mitochondrial DNA (mtDNA) in the matrix, allowing
autonomous transcription of transfer RNAs, ribosomal RMAs, and
essential electron transport chain subunits.

Why other options are incorrect:

+ Option A: The endoplasmic reticulum s an extensive endomembrane
network devoid of independent genetic material.

+ OptionB: Lysosomes are single-membrane vesicular organelles
containing acid hydrolases, containing no DNA.

+ OptionD: Ribosomes are non-membranous complexes of ribosomal
RNA and proteins, lacking any DNA.

7 BIOLOGY
Question #17 0l. Cell
Which organelle performs a role in cell wall formation?
CORE CONCEPT & DERIVATION
During cytokinesis in plant cells, the Golgi apparatus synthesizes non-
cellulosic polysaccharides and packages theminto vesicles that fuse to
establish the phragmoplast and middle lamella.

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

Solution:

+ Atthe end of telophase, Golgi-derived dictyosome vesicles
aggregate at the eguatorial plane along microtubules to assembile the
cell plate.

» These vesicles discharge pectins and hemicelluloses to construct the
middle lamella and primary cell wall matrix.

Why other options are incorrect:

* Option A: Ribosomes assemble polypeptide chains and have no
enzymatic role in polysaccharide cell wall synthesis.

+ OptionB: The cellmembrane lines the internal perimeter of the wall; it
does not synthesize or deliver middle lamella pectins.

+ Option C: Plasmids are extrachromosomal circular DNA molecules
foundin bacteria, unrelated to plant cell wall formation.
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BIOLOGY
Question #18 [[ZHCN ol cal

Steroids synthesis occursin:

CORE CONCEPT & DERIVATION

The smooth endoplasmic reticulurn (SER) contains membrane-bound
multienzyme complexes responsible for lipid, phospholipid, and steroid
hormone biosynthesis.

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

Solution:

» The smooth endoplasmic reticulum lacks attached ribosomes and is
highly developed in cells producing steroid hormones, such as the
adrenal cortex and gonadal Leydig cells.

* Enzymes embedded within the SER membrane catalyze the enzymatic
maodification of cholesterolinto steroid hormones including cortisol,
aldosterone, testosterone, and estrogens.

Why other options are incorrect:

+ Option A: The rough endoplasmic reticulum specializes in
synthesizing, folding, and post-translational modification of secretory
and transmembrane proteins.

» Option C: The Golgi apparatus modifies, glycosylates, sorts, and
packages macromolecules, but does not synthesize steroid rings.

+ Option D: Ribosomes translate mRNA into amino acid sequences;
they cannot catalyze steroid lipid synthesis.

BIOLOGY

13. Chemical Coordination

Question #19 [ZH)

The master gland in the humanbodyis:
CORE CONCEPT & DERIVATION
The pituitary gland (hypophysis) is designated the master gland because its

trophic harmones control the secretory activity of numerous peripheral
endocrine glands.

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

Solution:

» The anterior pituitary secretes diverse tropic hormones, including
thyroid-stimulating hormone (TSH), adrenocorticotropic hormone
(ACTH), and gonadotropins (LH and FSH).

* These hormonesregulate the thyroid, adrenal cortex, and gonads,
coordinating systemic endocrine homeostasis.

Why other options are incorrect:

* Option B: The thyroid gland synthesizes metabolic hormones (T3 and
T4) and calcitonin; its activity is controlled by pituitary TSH.

+« Option C: Parathyroid glands secrete parathyroid hormone in direct
response to blood calcium levels without controlling other endocrine
glands.

+ Option D: Mammary glands are exocrine reproductive accessory
glands specialized for milk production during lactation.
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BIOLOGY

D4, Bioanargatics

Question #20 [THT)

The end product of the light reaction of photosynthesis is:

CORE CONCEPT & DERIVATION

The light-dependent reactions of photosynthesis convert radiant energy
into chemical energy, yielding ATP and NADPH (assimilatory power)
alongside oxygen as a byproduct.

Formula / Rule / Reaction:

light

2H,0 + 2NADP' 4 3ADP + 3P, -2, 0, + 2NADPH + 2H" + 3ATP

Solution:

+ Non-cyclic photophosphorylation drives electrons from water
through photosystem Il, the cytochrome b; f complex, and
photosystem | toreduce NADP ™ to NADPH.

+ Concurrently, the generated proton motive force drives CF,-CF, ATP
synthase to phosphorylate ADP into ATP in the stroma.

Why other options are incorrect:

+ Option A: ADF is the low-energy substrate consumed during
photophosphorylation, not an end product.

+» Option C: Carbon dioxide is a substrate of the Calvin cycle, and water
is the electron donor split during photolysis.

+ OptionD: AMP is not a product of photosynthetic electron transport
chains.

2 BIOLOGY
QueStion #21 iomolecules
Definition of hydrolysis:

CORE CONCEPT & DERIVATION

Hydrolysis is a catabolic chemical reactioninwhich covalent bondsina
polymer are cleaved by the chemical addition of a water molecule.

Formula / Rule / Reaction:

Ry-Ry +H,0 — R,—OH + Ry-H

Solution:

+ Theterm derives from Greek 'hydro’ (water) and 'lysis’ (splitting).

* Duringdigestion, enzymesinsert a hydroxyl group (—OH) onto one
monomer and a proton (—H) onto the other, disassembling
macromolecules into individual subunits.

Why other options are incorrect:

+ Option A: The combination of molecules with hydrogen corresponds
to areduction or hydrogenation reaction.

+ Option B: Condensation (dehydration synthesis) combines smaller
molecules with the removal of water, notits addition.

+ OptionD: Cleavage of chemical bonds using molecular hydrogen is
known as hydrogenolysis, not hydrolysis.
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Question #22 [[ZHEN BIOLOGY

02 Biomolecules
Which of the following is a structural protein?

CORE CONCEPT & DERIVATION

Structural proteins provide mechanical support, physical framework, and
tensile strength to biological tissues and matrices.

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

Solution:

» Collagenis aninsoluble fibrous protein organized into a characteristic
triple-helix conformation.

* [t forms the primary extracellular matrix structural element of tendons,
ligaments, skin, cartilage, and bone, offering high tensile strength.

Why other options are incorrect:

* Option A: Pepsinogen is aninactive zymogen precursor of the
digestive enzyme pepsin, serving a catalytic rather than structural role.

+ Option B: Caseinis anutrient storage phosphoprotein present in
mammalian milk, functioning as an amino acid source.

» Option C: Enzymes are functional globular biocatalysts that
accelerate chemical reactions.

Question #23 BIOLOGY

oL Call
ransmission of impulse is done by!
CORE CONCEPT & DERIVATION
The smooth endoplasmic reticulum, specialized in muscle cells as the

sarcoplasmic reticulum, conducts intracellularimpulses and regulates
calcium fluxes to mediate excitation-contraction coupling.

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

Solution:

» Textbookbiology notes that the smooth endoplasmic reticulum (SER)
participatesinintracellular transport and transmission of impulses.

+ Inmyocytes, the sarcoplasmic reticulum stores Ca** and propagates
action potentials from transverse tubules to release calcium,
triggering myofibril contraction.

Why other options areincorrect:

+ Option B: The rough endoplasmic reticulumis dedicated to protein
translation and luminal folding.

* Option C: The Golgi apparatus processes, sorts, and ships vesicles
containing proteins and lipids.

* Option D: Ribosomes are non-membranous translation complexes
that assemble polypeptide chains.
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Question #24 [[ZHT) BIOLOGY

15. Inkigritance / ation & Ganatics

In an X-linked recessive disease, an affected woman married to a normal man wiil
have what perc...

CORE CONCEPT & DERIVATION

In X-linked recessive inheritance, female offspring receive one X
chromosome from each parent; an unaffected father contributes a
dominant normal X allele that prevents phenotypic disease manifestation.

Formula / Rule / Reaction:

Mother: XX x Father: X”Y — Daughters: X X (100% Phenotypically Norm

Solution:

» Anaffectedfemale hasthe homozygous recessive genotype X9X4
and transmits one mutant allele X< to all children.

+ Aphenotypically normal male has the hemizygous normal genotype
XPY and passes his normal X © allele to 100% of his daughters.

» Because the dominant wild-type allele masks the recessive allele in
the heterozygous state (X ? X, all daughters are carriers, resultingin
0% (0) affected daughters.

Why other options are incorrect:

+ OptionB: 0.25(25%) represents an autosomal recessive frequency
from a carrier-by-carrier cross, not an X-linked recessive pattern.

» OptionC: 0.5 (50%)would occur in female progeny only if the father
were affected (X?Y) and the mother were a carrier.

+ OptionD: 1(100%) represents the proportion of affected sons (XY,
notdaughters.
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BIOLOGY
Question #25 Key: (A) 04. Binenargetics
The number of ATP used to produce one glucose molecule in the Calvin cycle is

CORE CONCEPT & DERIVATION
The synthesis of a six-carbon hexose like glucose requires six full turns of the
Calvin cycle, consuming 18 molecules of ATP and 12 molecules of NADPH.

Formula / Rule / Reaction:

600, + 18ATP + 12NADPH + 12H" — C4H;,04 + 18ADP + 18P; + 12NADP ™ + 6H,0

Solution:

» Each turn of the Calvin cycle fixes one molecule of CO, and utilizes 3
ATP molecules: 2 ATP inthe phospharylation of 3-phosphoglycerate
and 1ATP in the regeneration of ribulose-1,5-bisphosphate.

* Because sixcarbon fixation cycles are required to export one net
molecule of glucose (two molecules of glyceraldehyde-3-
phosphate), total ATP consumption equals 6 = 3 = 18 ATP.

Why other options areincorrect:

+ Option B: 27 ATP is an incorrect stoichiometric ratio not found in C3
photosynthetic carbon assimilation.

« Option C: 9 ATP represents the energetic requirement to synthesize a
single three-carbon triose phosphate (G3F) intermediate, which
corresponds to half a glucose molecule.

+ Option D: 36 ATP represents the historical theoretical upper limit of
ATP produced during the complete cellular catabolism of glucose, not
photosynthetic synthesis.

BIOLOGY

05, Acellular Life

Question #26

Which part of the virus has glycoproteins?

CORE CONCEPT & DERIVATION

Viral surface projections, termed spikes or peplomers, consist of oligomeric
glycoprotein complexes that extend outwards to mediate host cell
attachment and penetration.

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

Solution:

* Viral spikes are specialized macromolecular structures composed of
transmembrane glycoproteins anchored in the viral envelope.

+ Theseglycoproteins (such as influenza hemagglutinin and HIV gp120)
recognize and bind to specific receptor molecules on the host cell
membrane.

Why other options are incorrect:

* Option B: The envelope itself is primarily a lipid bilayer derived from
host membranes; the specific glycoprotein entities are localized to
the projecting spikes.

¢ Option C: The viral capsid is a proteinaceous shell constructed from
pure capsomere subunits, typically lacking carbohydrate
madification.

# Option D: DNA s a nucleic acid polymer made of
deoxyribonucleotides, containing neither polypeptide chains nor
carbohydrate glycoprotein complexes.
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Question #27 BIOLOGY

02 Biomolecules
Which hexose is most important from a biological point of view?

CORE CONCEPT & DERIVATION

D-glucose is the primary hexose monosaccharide utilized as the universal
metabolic substrate for cellular respiration and biological energy
transduction.

Formula / Rule / Reaction:

CgHi204 + 603 — 6C0; + 6H.0 + ATP

Solution:

+ Glucose serves as the principal circulating carbohydrate in human
vascular physiology and is the starting substrate for glycolysis and the
citricacid cycle.

s |tserves asthe structural building block for major storage
polysaccharides (starch and glycogen) and structural
polysaccharides (cellulose).

Why other options are incorrect:

+ Option A: Mannose is an aldohexose epimer of glucose involved in N-
linked glycoprotein synthesis, playing a secondary metabolic role.

* OptionB: Fructose is a ketohexose that must first be phosphorylated
and converted to glycolytic intermediates in the liver before
combustion.

+ OptionD: Lactoseis a disaccharide consisting of galactose and
glucose, not a hexose monosaccharide.

BIOLOGY

15. Inheritance / Variation & Genetics

Question #28

Chromosomes that are the same in males and females are called:
CORE CONCEPT & DERIVATION

Autosomes are non-sex chromosomes that appear in identical homologous
pairs with identical genetic lociin both biological males and females.

Formula / Rule / Reaction:

Human Somatic Karyotype = 44 Autosomes (22 pairs) + 2 Sex Chromosomes (XX or

Solution:

* Humansomatic cells contain 46 chromosomes, arranged into 22 pairs
of autosomes and one pair of sexchromosomes (allosomes).

s Autosomal chromosomes possess identical morphological structure
and gene order between sexes, governing non-sex-linked somatic
traits.

Why other options are incorrect:

* Option A:The X chromosome is present as a pair (XX) in biological
females but only as a single copy (XY) in biological males.

+ OptionB: The ¥ chromosome is present only in biological males in
standard XY mammalian sex-determination systems.

+ Option C: Sex chromosomes (allosomes) differ between males and
females in count, morphology, and genetic composition.
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Question #29 N U-U.BIOL(-)GY

argetics

Inthe light reaction, wateris usedin:

CORE CONCEPT & DERIVATION

Water is consumed during the light-dependent reactions of photosynthesis
through photolysis, a light-driven water-splitting process mediated by the
oxygen-evolving complex of photosystem .

Formula / Rule / Reaction:

9H,0 PS”J[I“MUI
e

4H" 4 de” 4+ 0y

Solution:

+ Thereactioncenter P680 of photosystem |l becomes oxidized upon
photoexcitation, forming a powerful biological oxidant (PGR0™).

 The oxygen-evolving manganese complex extracts electrons from
water via photolysis, generating protons for the thylakoid lumen and
releasing molecular oxygen as a byproduct.

Why other options are incarrect:

« Option A: Reduction denotes the gain of electrons; waterloses
electrons (undergoes oxidation) during the process.

» Option B: While water is chemically oxidized, the specific light-driven
reaction defined in biclogical curricula is photolysis.

* Option D: Oxygenationis the incorporation or binding of molecular
oxygen, not the light-driven cleavage of water.

BIOLOGY
04. Bioenergetics

Question #30 [.CHLY

Light reaction takes place in which part of the chloroplast?

CORE CONCEPT & DERIVATION

The light-dependent reactions of photosynthesis occur within the thylakoid
membranes, where photosynthetic pigment complexes and electron
transport carriers are integrated.

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

Solution:

s Thethylakoids form a specialized internal membrane network
arranged in stacks called grana.

» Photosystems Il and |, the cytochrome b f complex, and ATP synthase
are embedded within the thylakoid membrane to drive photon
capture, electron transport, and chemiosmotic ATP synthesis.

Why other options areincorrect:

« Option B: The stroma is the semi-fluid ground matrix of the
chloroplast containing soluble enzymes for the light-independent
Calvin cycle.

* Option C: Lamellae (stromal thylakoids) connect adjacent grana, but
the broader thylakoid system is the canonical compartment for light
reactions.

« Option D: Membraneis an ambiguous term that does not distinguish
the inactive outer envelope from functional internal thylakoids.
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Question #31 Bio‘.;l\_I(.)GY

The outermost living boundary of the cellis:
CORE CONCEPT & DERIVATION
The plasma membrane (cellmembrane) is the outermost physiologically

active, living selective barrier enclosing the protoplasm of all cellularlife
forms.

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

Solution:

+ While plant, fungal, and bacterial cells possess an external cellwall,
this layeris non-living and cornposed of inert secreted
polysaccharides (cellulose, chitin, peptidoglycan).

* The cellmembrane is living, metabolically dynamic, exhibits selective
permeability, and maintains transmembrane ion gradients.

Why other options are incorrect:

+ Option A: The cell wallis a rigid, non-living extracellular exoskeleton
secreted outside the plasma membrane.

+ Option C: Cytoplasm is the internal colloidal substance contained
inside the living boundary of the cell.

+ OptionD: The nuclear membrane is aninternal organellar envelope
enclosing the nucleoplasm.

BIOLOGY
Question #32 m 12. Nervous Coordination

Which neurotransmitteris present in the peripheral nervous system?
CORE CONCEPT & DERIVATION
Acetylcholine is the primary neurotransmitterin the peripheral nervous

system, operating at somatic neuromuscular junctions and throughout the
autonomic division.

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

Solution:

+ Inthe peripheral nervous system, acetylchaline is released by all
somatic alpha motor neurons at the skeletal motor endplate.

s [tisalsothe neurotransmitter released by all preganglionic autonomic
fibers and all postganglionic parasympathetic neurons.

Why other options are incorrect:

+ Option A: Epinephrine is primarily an endocrine hormone secreted
into systemic circulation by the adrenal medullarather than a classical
peripheral synaptic neurotransmitter.

+ Option C: Dopamine functions primarily as a central nervous system
neurotransmitterinvolved in motor control within basal ganglia
pathways.

+ OptionD: Serotonin acts predominantly within central nervous
system pathways and gastrointestinal enterochromaffin cells.
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Question #33 CHEMISTRY

05 Liquids
I'wa ice blocks stick together due to:

CORE CONCEPT & DERIVATION

External pressure melts ice locally at contact points; when the pressure is
removed, the water refreezes via regelation and knits the surfaces together
through intermolecular hydrogen bonding.

Formula / Rule / Reaction:

O-H - -0 intermolecular hydrogen bonds

Solution:

+  Whentwoice blocks are compressed, the melting point drops below
0 ®C at the contact interface, causing localized melting.

» Uponrelease of pressure, the melting point returns to normal and the
thinliguid ilm freezes, re-establishing a continuous crystallineice
lattice held by strong hydrogen bends.

Why other options areincorrect:

+ Option A: London dispersion forces are weak instantaneous dipoles
present in all matter, insufficient on their own to fuse solid ice crystals.

+ Option B: Dipole-dipole forces operate in polar molecules, but the
specific directional cohesioninsolid water is categorized as hydrogen
bonding.

« Option D: While dispersion interactions occur, hydrogen bonding is
the specific intermolecular force governing water lattice fusion during
regelation.

Question #34 CHEMISTRY

10. Electrochemistry
Reduction occurs at:
CORE CONCEPT & DERIVATION

Inall electrochemical cells (both galvanic and electrolytic), reduction (the
gain of electrons) invariably takes place at the cathode.

Formula / Rule / Reaction:

Reduction Half-Reaction: M"™ + ne” — M (at Cathode)

Solution:

* By electrochemical convention, the electrode where reduction
occurs is defined as the cathode (mnemonic: ‘Red Cat').

e Electrons travel through the external circuit to the cathode, where
chemical species in solution gain electrons and are reduced.

Why other options are incorrect:

s Option A: Oxidaticn (loss of electrons) occurs at the anode
(mnemonic: ‘An Ox').

* Option C: The salt bridge facilitates ionic migration to maintain
electrical neutrality, redox reactions do not occur onit.

+ Option D: Cathode (Option B)is the correct and established
electrochemical designation.
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Question #35 CHEMISTRY

03. Chemical Bonding
Electron affinity decreases down the group due to:

CORE CONCEPT & DERIVATION

Descending a group in the periodic table, the addition of electron shells
increases atomic radius and shielding, weakening the nuclear pull on
incormning electrons.

Formula / Rule / Reaction:

. i Heit
Electrostatic Attraction F x —:
=

Solution:

* Asone moves down a group, the principal guantum number (n)
increases, adding successive electronic energy levels.

+ Theincreased distance between the nucleus and the valence shell
(larger atomic radius), combined with inner core electron shielding,
decreases the net electrostatic attraction for an added electron,
lowering electron affinity.

Why other options are incorrect:

+ OptionB: Atomic radius increases down a group: it does not
decrease.

+ OptionC: Electronegativity decreases down a group because
valence orbitals are farther from the nucleus.

* OptionD: Because options B and C are incorrect, Option Dis false.

Question #36 CHEMISTRY

1.5 & P Block Elements
Whichoneis least ionic?
CORE CONCEPT & DERIVATION
According to Fajan's rules, cations with high positive charge and small ionic

radii possess high polarizing power, distorting the anion electron cloud and
increasing covalent character.

Formula / Rule / Reaction:

Cation Charge

Polarizing Power ot —— 8 ——
E: Cation Radius

Solution:

+ Comparing cations: Na®, K* Mg**, and AI**,

« The Al'" cation possesses the highest positive charge (+3) and
smallest ionic radius (53.5 pm), resulting in the highest charge density
and polarizing power.

« Al significantly polarizes the electron cloud of Cl, giving AIC],
predominant covalent character and making it the least ionic.

Why other options are incorrect:

+ Option A: NaCl contains a univalent cation with low polarizing power,
forming a predominantly ionic crystal lattice with a melting point of
801°C.

« OptionC: MgCl, contains a divalent Mg** cation that polarizes less
than AI*, retaining high ionic character.

* OptionD: KCl contains alarge K™ cation with very low charge density,
producing strongionic character.

Official Examination Series



BEAMBEPREP - SZABMU Islamabad MDCAT 2021 Official Paper

CHEMISTRY
Question #37 m 06 Solids

Diamond is:

CORE CONCEPT & DERIVATION

Diamond is a giant covalent network solid inwhich each carbon atomis
bonded tetrahedrally to four neighbors via strong localized covalent bonds.

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

Solution:

+ Indiamond, every carbon atom undergoes sp* hybridization, forming
four directional sigmabonds arrangedin a continuous three-
dimensional network.

* The absence of discrete molecules and the continuous array of strong
covalent bonds account for diamond's extreme hardness and high
melting point.

Why other options are incorrect:

» Option B: Molecular solids (e.g., dry ice, solidiodine) consist of
discrete molecules held together by weak intermolecular forces.

» Option C: Metallic solids consist of metal cations held in a shared pool
of delocalized valence electrons.

+ Option D: lonic solids consist of alternating positive and negative ions
held by non-directional electrostatic lattice forces.

) CHEMISTRY
Question #38 1.5 & PBlock Elements
What is the most common gas in the environment?
CORE CONCEPT & DERIVATION
Diatomic molecular nitrogen (N.) is the most abundant atmospheric gas,
constituting approximately 78% of the dry atmosphere by volume.

Formula / Rule / Reaction:

Dry Air Composition: N, (78.08%), 0,(20.95%), Ar(0.93%), CO,(0.04%)

Solution:

* The atmosphere of the Earth contains approximately 78.08% nitrogen
gas by volume.

* |tsnonpolar nature and strong nitrogen-nitrogen triple bond (N = N,
bond dissociation energy 945 kJ/mol) make it chemically inert,
allowingit to accumulate over geclogical timescales.

Why other options are incorrect:

« Option A: Oxygen represents approximately 20.95% of atmospheric
volume, ranking second in abundance.

+ Option C: Carbon dioxide is a trace gas making up approximately
0.04% (420 ppm) of the atmosphere.

» Option D: Heliumis a trace noble gas comprising roughly 0.00052%
of the atmosphere.
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CHEMISTRY
Question #39 m 02. Atomle Structure

The number of electrons in the p subshell is:

CORE CONCEPT & DERIVATION
A p subshell possesses three degenerate atomic orbitals (p:, py, p:). and each

orbital accommodates a maximum of two electrons with opposing spins
according to the Pauli exclusion principle.

Formula / Rule / Reaction:

Subshell Capacity = 2{2{ + 1) for{=1 = 2(2(1) + 1) = 6 electrons

Solution:

* The azimuthal guantumnumber forap subshellisi = 1.

+ Themagnetic gquantum number yields three individual orbitals: m; =
—1,0,+1.

+ With each orbital holding two electrons, a fully occupied p subshell
accommodates 3 x 2 = 6 electrons.

Why other options are incorrect:

+ OptionA: 2 is the maximum capacity of an s subshell ({ = 0)oran
individual orbital.

s« OptionB: 14 is the maximum capacity of an f subshell (I = 3).
+ OptionC: 10is the maximum capacity of ad subshell (I = 2).

= CHEMISTRY
Question #40 KEy &) 03. Chemical Bonding
Which one of the following has greater bond energy?
CORE CONCEPT & DERIVATION
Hydrogen halide bond energy is inversely related to bond length; shorter
internuclear distances and greater electronegativity differences yield
stronger covalent bonds.

Formula / Rule / Reaction:

Bond Energy Order: HF (568 kJ/mol) > HCI (431 kJ/mol) > HBr (366 kJ/mol) > H

Solution:

+ Fluorine has the smallest atomic radius among the halogens, resulting
inthe shortest bond length (92 pm)in HF.

+ The high electronegativity of fluorine imparts substantial ionic
resonance character to the H-F bond, giving it the highest bond
dissociation energy (568 kl/mol) among the hydrogen halides.

Why other options are incorrect:

+ OptionB: The bond dissociation energy of HClis 431 kJ/mol, weaker
than HF.

+ Option C: The bond dissociation energy of HBris 366 klJ/mol, lower
due to increased bromine radius.

* OptionD: The bond dissociation energy of Hlis 299 kl/mol,
representing the weakest bond in the series.
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Question #41 CHEMISTRY

10. Eleetrochemistry
The oxidation number of anelementin free stateis:

CORE CONCEPT & DERIVATION

By chemical definition, an atomin anuncombined elemental state has not
lost, gained, or displaced electrons, giving it an oxidation number of zero.

Formula / Rule / Reaction:

Oxidation state of uncombined free element (e.g., Na, 03, Cl, Py} = 0

Solution:

» Oxidation numbers track the redistribution of electrons relative to
neutral free atoms.

+ Inapureelemental substance (whether atomic like He orhomonuclear
maolecular like O:), electronegativity differences between bonded
identical atoms are zero, establishing an oxidation state of O.

Why other options are incorrect:

* Option A: +1is the oxidation number of group 1alkali metals when
combined in chemical compounds.

+ OptionB: +2 is the oxidation number of group 2 alkaline earth metals
in chemical compounds.

* Option D: -1is the characteristic oxidation state of halide ions inionic
salts.

Question #42 [THC) CHEMISTRY

03. Chemical Bonding
Which contains [Formula] hybridization?
CORE CONCEPT & DERIVATION
sp” hybridization occurs in planar carbon centers that form three sigma

bonds and one unhybridized p orbital (e.g., in alkenes), leaving methane,
ethane, and alkynes with different hybridizations.

Formula / Rule / Reaction:

Steric Number = Number of o-bonds + lone pairs

Solution:

* Methane (CHs) forms four C-H sigma bonds with steric number 4,
corresponding to sp? hybridization.

+ FEthane (CH;—CHj) contains two tetrahedral carbon atoms, each with
four sigma bonds and sp* hybridization.

* Alkynes(—C = C-)possesslinear carbon atoms with two sigma
bonds and two pibonds, correspending to sp hybridization.

» Because none of the options contain sp® hybridized carbon, Option D
is the correct choice.

Why other options areincorrect:

« Option A: Methaneis sp* hybridized with tetrahedral geometry.

« Option B: Ethane possesses sp® hybridized carbon atoms throughout
its skeleton.

* Option C: Alkynes possesssp hybridized carbon atoms with 180°
bond angles.
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Question #43 [[ZHC) CHEMISTRY

6. Aleohals &k Phanols
Formula of wood spiritis:

CORE CONCEPT & DERIVATION

Wood spiritis the traditional commercial name for methanol (CH; OH),
originally produced through the destructive distillation of wood.

Formula / Rule / Reaction:

Wood spirit = Methanol = CHyOH

Solution:

* Destructive distillation of wood in the absence of air yields
pyrolignecus acid, which contains methanol, acetic acid, and
acetone.

+ Methanolisolated from this process became historically known as
wood spirit orwood alcohol.

Why other options are incorrect:

+« Option A: C:H;OHis ethanol, traditionally known as grain alcohol.

+ Option C: HCHO s forrmaldehyde (methanal), an aldehyde usedin
agueous formalin solutions.

+ OptionD: CH,COOH is ethanoic acid. commaonly referred to as acetic
acid.

Question #44 [THC) CHEMISTRY

13. Fundarnantal Principlas of Organle Chemistry
Geometric isomerism is shown by:

CORE CONCEPT & DERIVATION

Geometric (cis-trans)isomerism requires restricted rotation about a
carbon-carbon double bond, with each doubly bonded carbon attached to
two distinct substituents.

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

Solution:

» Alkenespossessacarbon-carbondouble bond(C = ) composed of
asigmabond and a pi bond.

+ The sideways overlap of 2p orbitals prevents free rotation without
breaking the pibond, locking substituents into distinct spatial
positions (cis or trans).

Why other options are incorrect:

+ Option A: Alkanes contain only single sigma bonds that allow free
rotation at standard temperatures, producing conformersrather than
geometricisomers.

+ Option C: Alkynes have linear geometry (180° bond angles) about the
triple bond, which precludes cis-transisomerism.

+ OptionD: Because alkanes and alkynes cannot exhibit geometric
isomerism, OptionDis false.
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CHEMISTRY
Question #45 Key: (C} 13, Fundamental Principles of Organle Chemistry
[Formula]is the general formula of:

CORE CONCEPT & DERIVATION

Saturated open-chain monocarboxylic acids and aliphatic esters share the
general molecular formula C, H,, 0,.

Formula / Rule / Reaction:

Monocarboxylic Acid: C,Hs,,COOH = C,,Ha,,, 04

Solution:

» Amonocarboxylic acid contains one carbonyl group (C = 0)and one
hydroxyl group (—OH).

» The carbonyl pi bond introduces one degree of unsaturation relative
to an alkane, reducing the hydrogen count by two to give Cn.Ha. Oa.

Why other options areincorrect:

* Option A: Saturated monohydric alcohols have the general formula
CiHa,,120.

« Option B: Saturated aliphatic ketones and aldehydes possess the
general formula C,,Ha, 0.

+ Option D: Saturated aliphatic ethers have the general formula
CnHa, 20,

CHEMISTRY

17. Aldahydes & Ketones

Question #46 [THLY
50% NaOHis usedin:
CORE CONCEPT & DERIVATION

The Cannizzaro reactionis the base-promoted disproportionation of
aldehydeslacking alpha-hydrogens, requiring concentrated base such as
50% NaOH.

Formula / Rule / Reaction:

2HCHO + NaOH (50%) — HCOONa + CH;0H

Solution:

* Aldehydes lacking alpha-hydrogens (e.g., formaldehyde,
benzaldehyde) cannot form enclate intermediates.

* Inthe presence of 50% aqueous NaOH, hydroxide attacks the
carbonyl carbon, initiating intermolecular hydride transfer that
oxidizes one aldehyde molecule to a carboxylate salt and reduces
anatherto analcohol.

Why other options areincorrect:

+ Option A: Aldol condensation reactions require dilute alkaline
solutions (e.g., 10% NaOH) to avoid extensive secondary
resinification.

* Option C: Clemmensen reduction uses zinc amalgam and
concentrated hydrochloric acid (Zn(Hg) /HCI), an acidic reagent
mixture.

+ Option D: Wolff-Kishner reduction utilizes hydrazine (NH,NHa) and
potassium hydroxide (KOH)in hot ethylene glycol.
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CHEMISTRY

05, Ligulds

Question #47 [ CH(=)
Carbaoxylic acids are soluble in water due to:

CORE CONCEPT & DERIVATION

Lower aliphatic carboxylic acids are soluble in water because both the
carbonyl oxygen and the hydroxyl group participate inintermolecular
hydrogen bonding with water molecules.

Formula / Rule / Reaction:

R-C(=0)-0-H...O(H)-H

Solution:

+ Carboxylic acids contain a highly polarized carboxyl functional group (
—COOH).

+ Theelectronegative carbonyl oxygen acts as a hydrogen bond
acceptor, while the hydroxyl proton acts as a hydrogen bond donor
toward surrounding water molecules, facilitating dissolution.

Why other options are incorrect:

+ Option A: Dipole-dipole forces exist between polar molecules, but
the predominant intermolecular interaction governing aqueous
solubility of carboxylic acids is hydrogen bonding.

* OptionB: London dispersion forces are weak nonpolar interactions
that dominate only as the hydrophobic alkyl chainlength increases.

+ OptionD: Covalent bonding forms the internal intramolecular
skeleton of the molecule; it does not constitute anintermolecular
solute-solvent attraction.

CHEMISTRY

18. Carboxylic Aclds

Question #48

Esterification occurs in the presence of:
CORE CONCEPT & DERIVATION

Fischer esterificationis an acid-catalyzed condensationreaction betweena
carboxylic acid and an alcohol that produces an ester and water.

Formula / Rule / Reaction:

\text{R--COOH} + \text{R'--OH} \rightleftharpoons *+} \text{R--COOR'} +
\text{H}_2\text{O}

Solution:

* Inthe presence of a strong mineral acid catalyst (such as
concentrated Ha504), the carbonyl oxygen of the carboxylic acidis
protonated.

+ Thealcohol acts as a nucleophile, attacking the electrophilic carbonyl
carbonto form a tetrahedral intermediate that eliminates water to
yield the corresponding ester.

Why other options are incorrect:

+ Option A: Reactions between aldehydes and ketones yield mixed
aldol addition products, not esters.

+ OptionB: Alcohols react reversibly with ketones under acidic
conditions to produce hemiketals and ketals.

* OptionD: Carboxylic acids do not condense directly with aldehydes
toformesters.
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Question #49 CHEMISTRY

18. Carbowylic Aclds
Benzene canbe prepared from sodium benzoate by reaction with

CORE CONCEPT & DERIVATION

Thermal decarboxylation of the sodium salt of benzoic acid using sodalime
(amixture of NaQH and Ca0Q) cleaves the carboxylate group to generate
benzene.

Formula / Rule / Reaction:

€, H,COONa + NaOH 2%, ¢, H, + Na,CO,

Solution:

¢ Drysodium benzoate is intimately mixed with solid soda lime and
heated strongly.

* The strongly basic hydroxide ion promotes decarboxylation, releasing
the aryl carbanionintermediate which abstracts a proton to form
benzene and sodium carbonate.

Why other options areincorrect:

» Option A: Anhydrous AlCl, is a Lewis acid catalyst used in Friedel-
Crafts electrophilic aromatic substitutions, not a decarboxylating
agent.

+ Option C: Chlorobenzenes are aryl halides and do not react with
sodium benzoate to liberate benzene.

+ Option D: Cumene (isopropylbenzene)is an alkylbenzene
manufactured by benzene alkylation; itis not areagent for benzoate
decarboxylation.

CHEMISTRY

tolchiamatry

Question #50

Empirical formula is related to molecular formula by:
CORE CONCEPT & DERIVATION

The molecular formula of a compound represents anintegral multiple of its
simplest whole-number empirical formula ratio.

Formula / Rule / Reaction:

Molecular Mass

Molecular Formula = n « (Empirical Formula), wheren =

Solution:

* The empirical formula shows the relative integer ratio of atomsina
chemical substance.

» Multiplying each subscript in the empirical formula by the positive
integer n gives the actual stoichiometric count of each atom present
in a single molecule.

Why other options areincorrect:

+ Option A: Dividing the empirical formula by n would decrease atomic
subscripts below their fundamentaliinteger ratios.

« Option C: Multiplying by 2n doubles the true stoichiometric atomic
quantity, producing an incorrect formula.

s Option D: The relationship between empirical and molecular formulas
is multiplicative, not additive.
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Question #51 CHEMISTRY

1.5 & P Block Elements
Which one is more reactive among halogens?

CORE CONCEPT & DERIVATION

Chemical reactivity among halogens decreases down Group 17, making
molecular fluorine (F,) the most reactive halogen due toits high
electronegativity, low bond dissociation energy, and high oxidizing power.

Formula / Rule / Reaction:

Reactivity Order: F» > Cly > Bra > L,

Solution:

+ Fluorine has the highest standard reduction potential (E° = +
among all chemical elements, demonstrating extreme oxidizing
capability.

¢+ Because of the small size of fluorine atoms, lone-pair electrostatic
repulsion weakens the F-F single bond (bond energy 158 kl/maol
compared to 242 kl/mol for C1-Cl), lowering its activation energy
barrier.

Why other options are incorrect:

* OptionB: Chiorine has a higher bond dissociation energy and lower
standard reduction potential than fluorine, making it less reactive.

+ Option C: Bromineis a liquid with larger atomic radius, lower
electronegativity, and lower oxidizing reactivity than fluorine and
chleorine.

+ OptionD: lodine has the largest atomic radius and lowest standard
reduction potential among the stable halogens, rendering it the least
reactive.

Question #52 CHEMISTRY

09, Thermaochemistry
One calorie is equal to:
CORE CONCEPT & DERIVATION
The thermochemical calorie is defined as the quantity of thermal energy

required to elevate the temperature of one gram of pure water by 1°C under
standard atmospheric conditions, exactly equivalent to 4.184 joules.

Formula / Rule / Reaction:

leal = 4184 J = 4.18 ]

Solution:

+ Under 5l conversion conventions, the mechanical equivalent of heat
sets 1 calorie equal to approximately 4,184 J,

+ Rounding to two decimal places yields 4.18 J.

Why other options are incorrect:

+ Option A: 4.18 k) represents 1000 calories (1 kilocalorie or nutritional
Calorie), an error of three orders of magnitude.

+ OptionC: 18 Jis an erroneous numerical distractor derived by
dropping the decimal point from 4.18.

+« OptionD: 18 kJis an arbitrary numerical distractor.
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Question #53 CHEMISTRY

09. Thamnochemistry
The net enthalpy change in a chemical reactionis the same whetherit is brought
aboutintwoo...
CORE CONCEPT & DERIVATION
Hess's Law of Constant Heat Summation states that overall enthalpy change

for achemical process depends only oninitial and final states, independent
of the pathway or number of intermediate steps.

Formula / Rule / Reaction:

AHuw = AHy + AHs + AHs + ...

Solution:

+ Enthalpy(H)is a thermodynamic state function whose change (AH)is
determined solely by the initial reactants and final products.

» Regardless of whether a reaction occursin a single concerted step or
a sequence of intermediates, the algebraic sum of step enthalpies
equals the overall reaction enthalpy.

Why other options areincorrect:

» Option A: Joule's law relates internal energy of an ideal gas strictly to
its absolute temperature, or electric power dissipation to current and
resistance.

» Option B: The law of conservation of energy is the broader first law of
thermodynamics from which Hess's law is derived, but the specific
chemical rule stated is Hess's law.

* Option D: Henry's law states that the solubility of a gasin aliquidis
directly proportional toits partial pressure above the solution.

Question #54 CHEMISTRY

08. Reaction Kinetics
Which is not true about the rate of reaction?
CORE CONCEPT & DERIVATION
Therate of a chemical reaction is generally dependent on the molar

concentration of reactants as described by the differential rate law
expression.

Formula / Rule / Reaction:

Rate — k| A" [B]"

Solution:

* According to collision theory and empirical chemical kinetics,
increasing reactant concentrations increases collision frequency per
unit volume, accelerating the reaction rate.

« Therefore, the assertion that the reactionrate is independent of
reactant concentrationis false for all non-zero-order processes.

Why other options are incorrect:

+ Option B: Therate of reactiondepends upon temperature as
guantified by the Arrhenius equation; this staterment is factually true.

s Option C: While reaction order dictates how rate responds to
concentration changes, Option Ais the canonical textbook false
statement keyed by past examination boards.

+ Option D: Because statement B is scientifically true, the collective
claimin Option Disincorrect.
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CHEMISTRY
Question #55 1.5 & P Block Elements

Which one is ans-block element?

CORE CONCEPT & DERIVATION

Anelement belongs to the s-block if its differentiating valence electron
enters an outermost s-orbital (Groups 1and 2).

Formula / Rule / Reaction:

K (Z =18) : [Ar] 45"

Solution:

+ Potassium (K, atomic number 19) has the ground-state electron
configuration [Ar| 4s', placing it in Group 1 (alkali metals) of the s-
block.

* Discrepancy Note: Calcium (Ca, [Ar| 4s*)is also an s-block element,
reflecting a past paper drafting defect where Option Cin original
transcripts was either carbon (C) or chromium (Cr). The official board
key recognized potassium (K, Option B).

Why other options are incorrect:

+ Option A: Boron (B, 1s* 25* 2p')is a p-block element residing in Group
13.

s« OptionC: Calciumis an s-block alkaline earth metal, but Option B
represents the authentic board-keyed alkali metal.

* OptionD: Cumene (isopropylbenzene) is an organic aromatic
compound, not achemical element.

Question #56 m CHEMISTRY

03. Chemical Bonding
Bond angle is 120°in
CORE CONCEPT & DERIVATION

In planar alkenes, each doubly bonded carbon atomis sp”-hybridized,
producing trigonal planar geometry with nominal bond angles of 120°,

Formula / Rule / Reaction:

H,C=CH; = /H-C-H=1174", AC-C-H=121.3" = 1207

Solution:

* Inethene(C:H,), three sp” hybrid orbitals lie in a single plane oriented
at120° to minimize electron pair repulsion.

+ Theremaining unhybridized 2p orbitals overlap laterally to form the pi
bond without distorting the planar120° framework.

Why other options are incorrect:

+ Option A: Ethane (C,H;) contains sp*-hybridized carbons with
tetrahedral geometry and bond angles of approximately 109.5°.

s Option B: Ethyne (C,H,) contains sp-hybridized carbons with linear
geometry and bond angles of 180°,

* OptionD: Cyclopropane possesses arigid three-membered

carbocyclic ring with severe ring strain and compressed internal
C-C-Cbondangles of 60°.
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Question #57 PHYSICS

02.Foree & Mation
Which of the following is not true?
CORE CONCEPT & DERIVATION
Linear momentumn is defined as the product of mass and velocity,

constituting a vector quantity whose direction is identical to that of the
velocity vector.

Formula / Rule / Reaction:

Solution:

* Because velocity (v)is a vector and mass (m)is a positive scalar, their
product is a directional vector quantity.

» Consequently, stating that momentumis not a vector gquantity is false.

Why other options are incorrect:

+ Option A: In classical Newtonian mechanics, momentum was
originally formulated as the fundamental guantity of motion.

» Option B: The Slunit of momentumis kg - m/s, which is dimensionally
equivalent to newton-second (N - s).

» Option D: By definition, linear momentum is the algebraic product of
anobject’s inertial mass and its velocity.

PHYSICS
Question #58 m 3. Work & Energy
3. Wo eray

How much work is done by the force of gravity in pulling a stone of weight 10 N
from the top of ...

CORE CONCEPT & DERIVATION

Work done by a constant downward gravitational force during vertical
descent equals the product of the gravitational force (weight) and the
vertical displacement.

Formula / Rule / Reaction:

W = F.d = Fdcos(0°) = wh

Solution:

« The gravitational force acting on the stoneisits weight, w = 10 N,
directed downwards.

o Thedisplacementis h = 250 m downwards, parallelto gravity (8 = 07).

o Computing the work done: W = 10 N x 250 m = 2500 J.

Why other options areincorrect:

* Option A: 250 ) corresponds to multiplying the displacement by a
force of only TN.

s Option B: 25 Jis an arithmetic scaling error resulting from division by
10.

« Option D: 25000 J represents an extra factor of 10, typically caused
by incorrectly multiplying weight by g again.
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Question #59 PHYSICS

03. Work & Energy

When the speed of your caris halved, by what factor does its kinetic energy
decrease?

CORE CONCEPT & DERIVATION

Translational kinetic energy is directly proportional to the sguare of speed,
meaning any fractional change in velocity results in a squared changein
kinetic energy.

Formula / Rule / Reaction:

1 1 gwy2 1.1, 1
Bmto it o e (_) B T
g = 3mlz) =315™) =1

Solution:

s Lettheinitial kinetic energy be K, = 4

|-.é.-
-

*» Whenthespeedishalved, the newspeedisv' = £

5

« Substituting into the kinetic energy formula yields K» = %m{;‘)2 = 1K1

» Thekinetic energy decreases by afactor of 4, becoming } of its initial
magnitude.

Why other options are incorrect:

+« OptionA: § assumes a linear relationship betweenkinetic energy and
speed, which applies to momentum rather than kinetic energy.

+ OptionC: ; would correspond to a cubic velocity dependence, such
aswind power density.

+ OptionD: % has no mathematical foundation in quadratic kinematics.

PHYSICS
Question #60 m 04. Rotational & Clreular Motion

One degree is equal to:
CORE CONCEPT & DERIVATION

Angular conversion between the sexagesimal system and the Slradian
system is governed by the equivalence of 360 degrees to 2w radians.

Formula / Rule / Reaction:

Y 3.14159
1% = 50 rad = T rad == 0.017453 rad = 0.0175 rad

Solution:

+ Acomplete circle subtends 360° = 2r radians.

+ Dividing both sides by 360 gives 1” = == radians.

150

o Evaluating numerically: 218 =~ 0.017453 rad, which rounds to 0.0175

180
rad.

Why other options are incorrect:

+ OptionA: O.1radian corresponds to an angle of approximately 5.73°.
+ OptionB: 0.15radian corresponds to an angle of approximately 8.59°.

+ OptionD: 0.275 radian corresponds to an angle of approximately
15.76".
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PHYSICS
Question #61 m 04. Rotational & Clreular Mation

If we double both the speed of the body and the radius of the circular path, the
centripetalfo...

CORE CONCEPT & DERIVATION

Centripetal force is directly proportional to the square of velocity and
inversely proportional to the path radius.

Formula / Rule / Reaction:

Solution:

?ﬂl"l

* Lettheinitial centripetal forcebe F) =

+ |f speedisdoubled (v’ = 2v)andradiusis doubled (r' = 2r), the new
centripetal forceis:

s Therefore, the centripetal force doubles.

Why other options areincorrect:

* Option A: The force would remain unchanged only if radius were
quadrupled when speed is doubled.

s Option C: The force would quadruple if speed were doubled while the
radius was kept constant.

« Option D: An eight-fold increase would require speed to be doubled
while radius was simultaneously halved.

Question #62 [EHEN PHYSICS

05. Waves
Speedofsoundis 332 m/s at 0°C. What will be its value at 10°C?
CORE CONCEPT & DERIVATION
The speed of sound in airincreases linearly with Celsius temperature by

approximately 0.61 m/s for every degree Celsius rise above 0 °C.

Formula / Rule / Reaction:

m = wy + 0.61¢

Solution:

+ Thebaseline speed of sound at0°Clisw = 332 m/s.

« Foratemperature of t = 10°C:

. o = 332 4 (0,61 x 10) = 332 + 6.1 = 338.1 m/s

Why other options are incorrect:

» Option A: 332m/s is the reference speed at 0 °C without thermal
correction.

* Option C: 332.61 m/s corresponds to a temperature increase of only 1
R

s Option D: 334.1m/sreflects an arithmetic error in evaluating the
thermal coefficient.
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PHYSICS
Question #63 m 07. Thatmodynarmics
In molar specific heat, the equation [Formula] shows that:

CORE CONCEPT & DERIVATION

Mayer's relation shows that molar heat capacity at constant pressure
exceeds that at constant volume because heat supplied at constant
pressure must raise internal energy and perform external work.

Formula / Rule / Reaction:

C,—C,=R = C,=C,+R

Solution:

* Because the universal molar gas constant His a positive physical
constant (R = 8.314 J/(mol - K}), C, must always exceed C,.

+ Atconstantwvolume, all heat input goes strictly into raising internal
energy; at constant pressure, additional energy is expended to do
boundary expansion work (PAV) against the atmosphere,

Why other options are incorrect:

s+ OptionA: C, < C, wouldimply that the gas constant R is negative,
violating the first law of thermodynamics.

+ OptionB: C}, = C, occurs only incompletelyincompressible
substances where the thermal expansion coefficient is zero.

+ Option D: While C', is constant for ideal gases over moderate
temperature intervals, it does not explain the physical deduction of
the eguation.

PHYSICS
oueStion #é64 m 07. Thermodynamics

The thermodynamic process during which volume of the system remains
constantis:

CORE CONCEPT & DERIVATION

Anisochoric (orisovolumetric) thermodynamic process takes place at
constant volume, meaning no boundary work is performed by or on the
system.

Formula / Rule / Reaction:

V = constant =+ AV =0 = W = PAV =0

Solution:

* Inanisochoric process, the boundaries of the closed system are
completely rigid and immobile.

* Because AV = 0, mechanical work done iszero (W = 0), and by the
firstlaw of thermodynamics, all heat added directly increases internal
energy (Q = Al).

Why other options are incorrect:

+ Option A: Anisothermal process occurs at constant temperature |
AT = 0).

+ OptionB: Anisobaric process occurs at constant pressure (AP = 0).

+ OptionD: An adiabatic process occurs without heat exchange with
the surroundings (Q = 0).
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PHYSICS

08. Elactrostatics

Question #65

If two capacitors of capacitance [Formula] and [Formula] are connectedin
parallel, the equival...

CORE CONCEPT & DERIVATION

The equivalent capacitance of capacitors connectedin parallel equals the
direct algebraic sum of their individual capacitances.

Formula / Rule / Reaction:

Ceq=C1+ C2

Solution:

* Inaparallel circuit configuration, the potential difference across each
capacitor is identical while total stored charge is additive (Q = Q, + Q.

)

o Substituting the given values:

. Coq=2pF +6puF =8 puF

Why other options areincorrect:

» OptionB: 4 uF = 1.5 uF isthe equivalent capacitance if the two

capacitors were connected in series: C, = fﬂv = L5 pF.

+ Option C: 4 uF is the numerical difference between the two values (
6—2).

» Option D: 12 uF is the arithmetic product of the two values(2 x 6).

PHYSICS

09. Current Elec ¥

Question #66

Power transfer will be maximum when:

CORE CONCEPT & DERIVATION

According to the Maximum Power Transfer Theorem, maximum electrical
power is transferred from a source with internal resistance r to aload resistor
R whenthe load resistance matches the source resistance.

Formula / Rule / Reaction:

E'R dP
m = — =0 = R=r

_rp_—
PR a5

Solution:

« Differentiating the load power expression withrespect to load
resistance R and setting the first derivative to zero yields the matching
condition:

. (R+1)?—2R(R+r)=0 — R=r

* Underthisimpedance-matched condition, the maximum power
dissipated across the load equals Puax = &

ar:

Why other options areincorrect:

« Option A: When R = r, circuit currentis restricted by excessive load
impedance, reducing transferred power.

* OptionB:When R < r,internal power dissipation across the source
resistance dominates, reducing power delivered to the load.

» OptionD: R = 1/risdimensionally inconsistent.

beambeprep.com Page 28 of 35

OFFICIAL FULL-LENGTH PRACTICE (FLP)

PHYSICS
09 Current Electricity

Question #67

Awire s stretched so that its radius of cross-section becomes half. Then
resistance of the wi...

CORE CONCEPT & DERIVATION

When a wire is stretched, its total volume remains invariant, meaning a

reductionin cross-sectional arearesults ina proportional elongation of
length.

Formula / Rule / Reaction:

R= p% and V = AL = constant

Solution:

+ Thecross-sectional area of acylindrical wireis 4 = mr®. Whenthe
radiusis halved (+' = §), the new area becomes:

+ Becausevolumeremains constant (V' = A'L' = AL), the new lengthis
L' = 4L,

+ Thenew electrical resistanceis:

I

4L L
. H'=pz—p-— *lﬁ{pzlmlﬁﬁ

Afd

Why other options are incorrect:

* OptionA: 4R accounts only for the fourfold reduction in area while
neglecting the simultaneous elongationin length.

+» OptionB: k/4wouldresult from doubling the cross-sectional area
without stretching.

+ Option C: 8Rreflects anincomplete geometric derivation.
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PHYSICS
Question #68 m 10 Electromagnetism
When a charged particle enters the magnetic field parallel, it:

CORE CONCEPT & DERIVATION
The magnetic Lorentz force on a charged particle is proportional to the sine
of the angle between its velocity vector and the magnetic field vector.

Formula / Rule / Reaction:

Fn=q(i x B) — Fp = quBsin8

Solution:

+ Whena particle travels parallel to the magnetic field lines, the angle
between velocity and magnetic fieldis§ = 0°.

s+ Becausesin0® = 0, the net magnetic deflecting force is zero (Fg = 0).

* ByNewton's first law, the particle experiences no acceleration and
continues along its original path in a straight line at constant velocity.

Why other options areincorrect:

» Option A: Magnetic deflection toward the Northrequires a non-zero
transverse Lorentz force acting perpendicular to motion.

» Option B: Deflection toward the South requires a non-zero transverse
Lorentzforce.

« Option D: Circular motion occurs only when the charged particle
enters strictly perpendicular (# = 90°) to a uniform magnetic field.
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Question #69 PHYSICS

10. Eleetromagnetism

Magnetic fluxis maximum when the angle between the magnetic field and vector
areais:

CORE CONCEPT & DERIVATION
Magnetic flux measures the dot product of the uniform magnetic field vector
and the normal vector area representing the surface.

Formula / Rule / Reaction:

®p=B.A=BAcost

Solution:

« Thevectorarea Aisdefined perpendicular (normal) to the physical
plane of the surface.

+ The flux functionreaches its maximum positive value when the cosine
term is maximized:

. cosf=1 = 4=0°

+ Thus, whenthe magnetic field lines align parallel to the normal vector
area (perpendicular to the surface plane), the flux is maximum.

Why other options are incorrect:

* OptionB: At = 457, cos 45" = —1-5 == 0.707, yielding 70.7% of maximum

v
flux.

+« OptionC: At# = 90°, the field lines run parallel to the plane surface
(perpendicular to the vector area), giving cos 90° = D and zero
magnetic flux.

« OptionD: At8 = 180°, cos 180" = —1, which represents maximum flux
magnitude in the opposite relative orientation.
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PHYSICS

tie Induction

Question #70 [THT)

The domestic electricity supply in Pakistan has a frequency of!

CORE CONCEPT & DERIVATION

The national electrical power grid in Pakistan adheres to International
Electrotechnical Commission standards, operating at anominal single-
phase alternating current frequency of 50 Hz.

1l Elactramag

Formula / Rule / Reaction:

f=50Hz, V,.=230V

Solution:

«  Grid utility alternators rotate atregulated speeds to generate
alternating voltage completing 50 complete sinusoidal cycles per
second.

+ Domestic wall outletsin Pakistan deliver electricity at this standard
frequency of 50 Hz.

Why other options are incorrect:

+ Option B: 70 Hzis non-standard and is not employed by any public
electrical grid.

* Option C: 100 Hzis double the supply frequency, representing the
full-wave rectified ripple frequency rather than the generation
frequency.

* Option D: 30 Hzis not an active utility standard.

PHYSICS

11. Electromagnetic Induction

Question #71 [[ZHE)

The device thatincreases or decreases the emf is called!
CORE CONCEPT & DERIVATION

Atransformer is a static electromagnetic device that transfers electrical

energy between circuits, stepping alternating voltages up or down via
mutualinduction.

Formula / Rule / Reaction:

Solution:

+ Atransformerconsists of twoinsulated inductive coils woundona
common ferromagnetic core.

» When an alternating voltage is applied to the primary coil. the
changing magnetic fluxinduces an electromotive force in the
secondary coil whose magnitude is determined by the turns ratio (
Naf Np).

Why other options areincorrect:

* Option A: An AC generator converts mechanical energy into electrical
energy using electromagnetic induction.

« Option B: An electric motor converts electrical energy into
mechanicalwork through magnetic torque.

* Option D: ADC generator generates unidirectional current from
mechanical energy via a split-ring commutator.
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PHYSICS

etromaghetic induction

Question #72 .

The induced current flows in such a direction as to oppose the cause that
producesit. Thissta..

CORE CONCEPT & DERIVATION

Lenz's law states that the direction of an induced current always opposes the
change inmagnetic flux that established the induced electromotive force.

Formula / Rule / Reaction:

Solution:

+ Lenz'slaw provides the physical basis for the negative signin
Faraday's law of electromagnetic induction.

+ This oppositionis a direct manifestation of the law of conservation of
energy; external mechanical work must be expended toinduce
electrical current.

Why other options are incorrect:

* Option A: Ampere's law relates the circulation of amagnetic field
along a closed boundary to the electric current passing through the
enclosedloop.

+ OptionB: Faraday's law guantifies the magnitude of induced
electromotive force as proportional to the time rate of change of
magnetic flux.

+ OptionD: Joule'slaw defines the rate of heat dissipation in an
electrical conductor (P = I*R).

PHYSICS
Question #73 m 13. Eleetronics
The device used forconversion of AC into DC is!
CORE CONCEPT & DERIVATION
A rectifieris an electronic apparatus or circuit composed of semiconductor
diodes configured to convert bidirectional alternating current into
unidirectional direct current.

Formula / Rule / Reaction:

Alternating Current (AC) By Diirect Crrent (DC)

Solution:

» Rectifiersutilize one or more p-njunction diodes to restrict charge
flow to a single direction.

+ The entire assembly that receives alternating current input and
produces a unidirectional output is designated a rectifier.

Why other options are incorrect:

+ Option A: An amplifierincreases the amplitude or voltage gain of an
input signal without rectifying its waveform.

+ Option C: Adiode is the individual component used within a rectifier
circuit, whereas the functional apparatus is called a rectifier.

* OptionD: Atransistor is a three-terminal semiconductor device used
for amplification and switching.
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PHYSICS
Question #74 m 13. Electronles

The process of conversion of AC into DC is called:

CORE CONCEPT & DERIVATION
Rectificationis the physical and electronic process of converting alternating

currentinto direct current.
Formula / Rule / Reaction:

Factual recall / Qualitative concept.

Solution:

» Alternating current periodically alternates polarity across zero volts.

e The process of eliminating the negative half-cycle (half-wave) or
inverting itinto a positive cutput (full-wave) is defined as rectification.

Why other options are incorrect:

* Option B: Amplificationis the process of boosting signal amplitude or
power.

+ Option C: Rectifier is the noun for the physical circuit or device,
whereas the question asks for the name of the process.

+ Option D: Conversion is animprecise non-technical term.

PHYSICS
Question #75 m 1&. Nuclear Physics

A 32 g phosphorus sample decays and 2 g remains undecayed after 60 days. The
half-life of phosp...

CORE CONCEPT & DERIVATION

Radioactive decay follows first-order exponential kinetics where the mass of
anundecayed radionuclide is halved aftereach successive half-life interval.

Formula / Rule / Reaction:

N(t) = N, r%a and B

=R

Solution:

» Lettheinitial mass be IV, = 32 gand the undecayed mass be N(t) =
2g.

e Determining the number of elapsed half-lives (n):

Ne _2 1 10 . _ i
. N, 33”18 ._(2} =+ n = 4 half-lives

e With atotal decay duration of ¢ = 60 days, the half-life is:

60 days

T2 = T 15 days

Why other options are incorrect:

» Option A: 5days corresponds to 12 half-lives (60/5), leaving only
32/2 = 0.0078 g.

« Option B: 6 days corresponds to 10 half-lives, leaving 32/2" = 0.031 g.
» Option C: 10 days corresponds to 6 half-lives, leaving 32/2"% = 0.5 g.
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PHYSICS
Question #76 m 16. Nuclear Physies
In nuclear radiography for medical diagnosis, which rays are used?

CORE CONCEPT & DERIVATION

Nuclear medicine imaging relies upon internally administered radicactive
tracers that emit high-energy, highly penetrating gamma rays detected
externally by scintillation cameras.

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

Solution:

+ Radiopharmaceuticals (such as Technetium-99m)emit gamma
photons during nuclear de-excitation.

+ Due to theirhigh penetration and low ionization density, gamma rays
exit the body with minimal soft-tissue absorption, enabling clear
diagnostic organimaging.

Why other options are incorrect:

+ Option A: Alpha particles have very low penetration depth and high
linear energy transfer, causing localized tissue ionization damage
without exiting the body for detection.

+ OptionB: Ultraviolet rays are non-ionizing optical radiation unable to
penetrate beyond epidermal skin layers.

+ OptionD: Diagnostic X-rays are generated extrinsically in vacuum
tubes, whereas nuclear radiography relies on internal nuclear
emissions.

PHYSICS
Question #77 02. Force & Motion

Unit of linear momentum is:
CORE CONCEPT & DERIVATION
Linear momentum is defined as the product of mass and velocity, which by

the impulse-momentum theorem is dimensionally equivalent to newton-
seconds (N - s).

Formula / Rule / Reaction:

p=mu —> Lp]rkg-?m(kg-—)-:s:_\]-s

Solution:

*» Newton's second law expresses force as the time rate of change of
momentumn: F — £,

« Rearranging gives impulse: A = FA¢, yieldingthe SlunitN . s.

Why other options are incorrect:

+ OptionA: N - m(joule) is the unit of mechanical work, energy, and
torgue.

+ OptionB: N/s represents the time rate of change of force, not
momentum.

+ OptionD: N - s’ isdimensionally equivalent to kg - m.
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ENGLISH

04. Subjact-Verb Agreement, Tensas & Conditionals

Question #78 [[ZHEN

When we went to cinema, the film

CORE CONCEPT & DERIVATION

When two past actions occur sequentially, the earlier completed eventis
expressedin the past perfect tense (had + past participle), while the later
eventis in the simple past.

Formula / Rule / Reaction:

Earlier Past Action: had + V3 | Later Past Action: V5

Solution:

e The arrival at the cinemaisin the simple past ('went').

s Thestart of the film preceded this arrival, necessitating the past
perfect tense 'had already started’.

Why other options areincorrect:

+ Option A: 'Already started’ is simple past and fails to mark temporal
precedence over the other past action.

» Option C: "Would already start’ expresses conditional or habitual past
actions rather than an antecedent historical event.

+ Option D: 'Started already’ lacks the auxiliary "had' required to indicate
completion before another past event.

ENGLISH

Question #79 Key: (B) 04, Subject-Verb Agreement, Tenses & Conditionals
Thesoup_______ good.

CORE CONCEPT & DERIVATION

Stative verbs of sensory perception take the simple present tense with
singular third-person subjects and do not admit progressive aspects when
describing an inherent quality.

Formula / Rule / Reaction:

Singular Subject (The soup) + Stative Linking Verb(V, + -s) + Subject Complement (good)

Solution:

» ‘Soup'is anuncountable singular noun that requires the third-person
singularverb ending 'tastes’.

« Asacopularverb describing a state, 'taste'resists the continuous
aspect.

Why other options are incarrect:

* Option A: Taste'is the plural base form, violating singular subject-
verb agreement.

» Option C: 'Is tasting' denotes dynamic voluntary action by a person
(e.g., 'the chefis tasting the soup’), which an inanimate ocbject cannot
perform.

e Option D: "Will tasting' is ungrammatical modal auxiliary usage.
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ENGLISH
oueStion #80 m 04, Subject-Verb Agreement, Tenses & Conditionals

L unconscious since 4 o'clock,

CORE CONCEPT & DERIVATION

A continuing condition that commenced at a definite pointin the past and
persists into the present requires the present perfect tense combined with
'since’.

Formula / Rule / Reaction:

Subject + has/have been + Adjective + since + Point in Time

Solution:

+ The preposition 'since’ designates the starting point of an ongoing
condition.

» The present perfect form'has been’ correctly indicates a state that
began at 4 o'clock and persists up to the present.

Why other options are incorrect:

+« OptionA:'ls'is simple present and cannot be accompanied by 'since’
specifying a past starting point.

+ Option B: "Was'is simple past and denotes a completed, terminated
state rather than one extending to the present.

+ OptionD: Would' is a conditional auxiliary lacking a main lexical verb.

ENGLISH

03. Parts of Speach, Prepositions & Modifiers

Question #81

Wewillstayhere_ ______ Monday.

CORE CONCEPT & DERIVATION

Both 'till' and 'until' function as prepositions of time marking a terminal
temporal boundary; "till'is the board-keyed entry in this paper.

Formula / Rule / Reaction:

Action + till/until + Temporal Boundary (Monday)

Solution:

+ The sentence specifies an action continuing up to a definite boundary
inthe future ('Monday’).

» Discrepancy Note: While 'until' (Option A) and 'till' (Option B) are
semantically identical prepositions in this context, the examination
authority explicitly keyed 'till' (Option B).

Why other options are incorrect:

+ Option A: 'Until' is grammatically correct in standard English, but 'till
was designated as the official key in this examination paper.

+ Option C: 'Still' is an adverb of continuity, not a preposition governing
anoun phrase.

+ OptionD: 'Since'requires a starting point in the past, not a terminal
pointinthe future.
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Question #82 _ ENGLISH

01 Vocabulary. Synonyms, Antonyrme & Speliing
The word curiosity means:
CORE CONCEPT & DERIVATION
Curiosity denotes an eager desire to learn, investigate, orknow, which
corresponds semantically to beingkeen (characterized by eagerinterest).
Formula / Rule / Reaction:

Lexical definition / Qualitative concept.

Solution:

» Curiosity refers to inquisitiveness and the drive to explore new
information.

+* Among the available options, 'keen’ conveys the sense of eager
interest and active inquiry.

Why other options are incorrect:

* Option A: 'Cruel’ means willfully causing pain or suffering.
+ Option C: 'Angry’ denotes experiencing hostility orwrath.
» Option D: 'Killing' refers to causing death.

Question #83 [THGE) _ ENGLISH

01. Vocabulary. Synonyms, Antonyms & Speliing
Choose the comrect spelling:
CORE CONCEPT & DERIVATION

The noun designating a person who organizes and operates a business
venture derives from the French verb 'entreprendre’, spelled ‘entrepreneur’.

Formula / Rule / Reaction:

Prefix (entre-) + Root (-pre-) + Suffix (-neur) = Entrepreneur

Solution:

» Theword retains its French orthography: 'e-n-t-r-e-p-r-e-n-e-u-r'.

» Correctvowel distribution requires 'e’ in both prefixes and "-eur’ at the
end.

Why other options are incorrect:
» Option A: 'Entripreneur’ erroneously replaces the second 'e’ with i,

» Option B: 'Enterpreneur’ corrupts the French prefix 'entre-"to 'enter-".

¢ Option D: ‘Entreprineur’ corrupts the penultimate vowelinto 'i'.
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Question #84 [T ENGLISH

03. Parts of Speech, Prepositions & Modifiers

DRAWBACK, this word is a combination of!

CORE CONCEPT & DERIVATION
Compound nouns can be formed by combining a base verb with a
directional adverb or spatial particle.

Formula / Rule / Reaction:

Draw (Verh) + Back (Adverh) = Drawback {Compound Noun)

Solution:

+ 'Draw’is an action verb meaning to pull or take.
+ 'Back'serves as anadverb specifying direction.

+ Their combination forms the compound noun 'drawback’, which
denctes anunfavorable feature or disadvantage.

Why other options are incorrect:

+ Option A: 'Back’ functions here as a directional adverb rather than a
descriptive adjective.

+ OptionB: 'Draw’is fundamentally a verb in this compound'’s
morphological derivation.

+ OptionC: Back'indicates direction and acts as an adverb, not an
object noun.

ENGLISH
Question #85 m 03. Parts of Speech, Prepositions & Modifiers

“Whichis the next up train?" What does "up” represent here?
CORE CONCEPT & DERIVATION

Aword positioned immediately before a noun to restrict or describe its type
functions as an attributive adjective.

Formula f Rule f Reaction:

Article (the) + Ordinal (next) + Adjective (up) + Head Noun (train)

Solution:

* Inrailway terminology. an'up train’ is a train traveling toward a main
metropolitancenter or capital.

« Because'up' modifies the noun 'train’, it functions syntactically as an
adjective.

Why other options are incorrect:

+ OptionA: 'Up'is not functioning as averb asserting an action.
+« OptionB: 'Up'is not the substantive head noun of the noun phrase.

+ Option C: While 'up' often functions as an adverb when modifying
verbs, here it directly modifies the noun ‘train’.
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ENGLISH
Question #86 [[ZHCN 04. Subject-Verb Agresment, Tenses & Conditionals

Iwish! the answer.

CORE CONCEPT & DERIVATION

Verbs expressing counterfactual or unreal present wishes require a past
subjunctive form (simple past)in the subordinate clause.

Formula / Rule / Reaction:

Subject + wish + (that) + Subject + Past Subjunctive (13)

Solution:

¢ The matrix verb 'wish’ conveys an unrealized desire in the present.

* Informal English grammar, expressing counterfactual present states
requires backshifting the subordinate verb to the past subjunctive
'knew’.

Why other options areincorrect:

« Option A: "Will know" expresses future indicative certainty, conflicting
with counterfactual wishes.

» Option C: 'Have known'is present perfect indicative and cannot
convey the subjunctive mood.

+ Option D: 'Know'is simple present indicative; subjunctive wishes
require the past tense form.

ENGLISH
Question #87 m 01 Viocabulary, Synonyms, Antonyrms & Spelling

What does the word "Analogue” mean?
CORE CONCEPT & DERIVATION

Ananalogue is something that bears a functional or structural resemblance
to another entity, making it comparable.

Formula / Rule / Reaction:
Lexical definition / Qualitative concept.

Solution:

s Derived from the Greek 'analogos’ (proporticnate or corresponding),
the term denotes an entity that corresponds to another in formor
function.

» The closest equivalent synonym is 'comparable’.

Why other options are incorrect:

+ Option A: 'Opposite’ denotes antithesis or contrast, representing an
antonym.

» Option C: 'Behind' is a spatial or temporal preposition.

» Option D: While dial clocks are termed 'analog', the general noun
‘analogue’ signifies something thatis comparable.
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Question #88 _ ENGLISH

01. Vocabulary, Synonyms, Antoryms & Spelling
What does the word "Pulsating” mean?

CORE CONCEPT & DERIVATION

Pulsating is a participial adjective meaning expanding and contracting
rhythmically or vibrating with regular beats, identicalin meaning to
‘throbbing'.

Formula f Rule / Reaction:
Lexical definition / Qualitative concept.

Solution:

+ 'Pulsating' describesrhythmic, periodic surges or pulsations.

* The participle "throbbing’ directly matches "pulsating' in both
grammatical form and definition.

Why other options are incorrect:

« OptionB: 'Pressure’is a physical force perunitarea and functionsas a
nounratherthan a rhythmic action.

+ OptionC: Fluid' refers to a flowing liquid or gas.

+ OptionD: 'Heart beat'is a compound noun identifying anorgan's
physiological contraction, whereas 'pulsating’ is a descriptive
participle.

Question #89 ENGLISH

01. Vocabularn, wms, Antoryms & Spelling

The personincharge of aschoolis called

CORE CONCEPT & DERIVATION

'Principal’ functions as a noun dencting an administrative head of an
educationalinstitution, whereas its homophone 'principle’ denotes a rule of
conduct or fundamental truth.

Formula / Rule / Reaction:

Principal (Noun) = Administrative head of an educational institution

Solution:

+ The noun 'principal’ derives from the Latin 'principalis’ (chief orleader).

» [tdesignatesthe senior presiding administrative official of a school.

Why other options are incorrect:

* OptionB: 'Principle’ refers to a fundamental law, ethical guideline, or
doctrine.

* OptionC: 'Head'isincomplete in formal titles when compared
directly with 'Principal’.

+ OptionD: 'Staff' refers collectively to employees rather than the
individual incharge.
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ENGLISH
Question #90 LT 02 Idiorns, Pheasal Varbs & Literary Figures
"Break aleg" is commonly used to:

CORE CONCEPT & DERIVATION
'Break a leg'is a conventional theatrical idiom used to wish someone good
luck, especially before an artistic performance or public appearance.

Formula / Rule / Reaction:
ldiomnatic expression / Qualitative concept.

Solution:

» The phrase originates from an old theatrical superstition that directly
wishing good luck invites misfortune.

* Conseguently, wishing a performerto ‘break aleg’ acts asan
encouraging idiom meaning 'good luck'.

Why other options are incorrect:

* Option A: The expressionis an encouraging wish, not amalevolent
curse.

+ Option B: Theidiomis figurative and does not advocate bodily injury.

* Option D: Teach someone alesson’ means to punish someone to
deter bad behavior.
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Question #91 R ENGLISH

02 |dioms. Phrasal Verbs & Liverary Figures
“Bite the bullet” is commonly used to:

CORE CONCEPT & DERIVATION

The idiom 'bite the bullet' means to face a difficult or unpleasant situation
with courage and accept unavoidable consequences without flinching.

Formula / Rule / Reaction:
Idiomatic expression/ Qualitative concept.

Solution:

+ Theidiomderives from historical military field surgery, where wounded
soldiers bit on lead bullets to endure pain without anesthesia.

* Inidiomatic usage, it means enduring hardship and accepting
unpleasant consequences.

Why other options are incorrect:

*» Option A: Accepting defeat is conveyed by expressions like 'throwin
the towel'.

+ Option C: The idiomindicates enduring a painful ordeal, not
accepting death.

+ OptionD: 'Badfaith' denotes deliberate deceit, which is unrelated to
the endurance implied by the idiom.
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