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l G} SECTION: BIOLOGY

Ql. &0

Which of the following is the main point of Darwinism?
(&) Snake'slegs

(B) Natural selection

(€) Muscle atrophy
(D) Movement of ear

Q2. sio

According to evolutionary studies, prokaryotes may have arisen around:
(®) 2.5billionyearsago

(8) 3.5billionyears ago

(©) 4.5billionyears ago

(@) 5.5billienyearsago

Q3. s

The enzyme which can work on pH 7 of the mediumiis:
(w) Pepsin

(B) Sucrase

(©) Pancreatic lipase
(@) Chymotrypsin

Q4. s

Which enzyme is different from others?
@. Pepsin

@ Trypsin

(€) Chymotrypsin

(D) Lactase

QR5. sio
Competitive inhibitors are:

(&) Homologous to substrate
(8) Analogous to substrate
(©) Smaller than substrate

(D) Largerthansubstrate

Q6. si0

The active sites of enzymes are composed of:
(R) Few Nuclectides

(B) Few Nucleosides

(©) Few Saccharides

(@) Few Amino Acids

Q7. si0

NAD is animportant:
(&) Enzyme

(8) Coenzyme

(€) Hormone

(@) Vitamin

Q8. s
What is true about oxytocin?

(&) Actsonkidney tubules

(8) StimulatesICSH

(€) Perform cellular functions

(D) Dilate milk ducts of mammary glands

Q9. =0
In a typical nerve, the action potential durationis:

(®) Tmillisecond
(8) Tmicrosecond
(©) 1second

@) Tminute
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Q10. &0

During resting membrane potential condition:
(&) Outer surface of neuronis more positive

(B) Innersurface of neuron is more positive

(C) Bothof these surfaces are equally positive
(D) Bothof these surfaces are equally negative

Q1. =0

The value of the active membrane potential of the neuronis:
®) 0.01volts

(8 0.0Zvolts

© 0.05volts

(@ 0.07volts

Q12. w0

The chemical messengers that transmit action potential across the
synapse in the form of chemicals are:

(a) Synaptic knob of synapse

(8) Reflexactions

(€) Neurotransmitters

(D) Acetylcholinesterase

Q13. s

The pressure receptors that receive deep pressure stimulus in the human
body are called:

@ Meissner Corpuscles

.@ Pacinian Corpuscles

(€) RedBlood Corpuscles

(@) Cholesterol

Q14. &io

Cells of different types can be distinguished on the basis of surface:
@ Phospholipids

(8) Globular proteins

(© Glycolipids and glycoproteins

(@ Cholesterol

Q5. sio

Mitosis, a type of cell division, is observedin:
(A) E.Coli

(8) Mostoc

(€) Cyanobacteria

@ Noneof these

Qlé. w0

Which of the following types of organs are supposed to be functionalin
ancestral species rather thanin present-day species?

() Vestigialorgans

(B) Homologous argans

(€ Analogous organs

) Embryonic organs

©

Q7. sio

The descending aorta is bifurcated into two vessels, which further divide
into the femoral artery that supplies blood to the thigh muscles of the legs:
() iliac vein

(®) iliac artery

(© temporal artery

(D) Sciatic artery

Q18. sio
The final destination of lymphis:

(A LymphNodes
(8) Lymphoid argans
(©) Lymphcapillaries
(@) Subclavianvein
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Q19. s

The ABO blood group is controlled by more than two allelesina
population. This shows that the ABO blood group is an example of:
(K) PolygenicInheritance

(B) Multiple Alleles

(€) Operons

(@) Allelic interaction

Q20. =0

According to Mendel's Law of Segregation, one individual out of fourin the
F2 generation had a phenotype that failed to express in the generation:

@™ A

® F2

© F3

® P

Q21. s

Atest cross is made to check the genotype of a trait. Which of the
following crosses is a test cross?

@& Unknown x At

(8) Unknownxtt

(€) Unknownx AB

(@) UnknownxTT

Q22. =0

During the sliding of actin filaments, ATP is used for?
(K) Cross bridge formation

(8) Cross bridge breaking

(€ Dragging filaments

(D) Shortening of filaments

Q23. s

The cellmembrane of a muscle cellis:
(®) Sarcoplasm

(B Sarcolemma

(€) Sarcomere

(@) Myohibrils

Q24. sio

Irregular striation and involuntary control is related to:
(&) Smooth muscle cells

(B) Cardiac muscle cells

(©) Skeletal muscle cells
(D) Fibroelastic cartilage cells

Q25. &0

Cartilage is a type of what tissue?
(®) Connectivetissues

(B) Epithelial tissues

(€) Musculartissues

(@) Nervous tissues

Q26. w0

Production of follicle-stimulating hormone (FSH) and luteinizing hormone
(LH) from the pituitary gland of a female is controlled by:

(&) Ovary

(8) Uterus

(©) Stimulated follicles

(©) Hypothalamus

Q27. a0
The term menopause means:

(®) Startof menstruation
(8) Startof ovulation

@. Stop of ova production
(D) Degeneration of ovaries
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Q28. &0

To study sex linkages in Drosophila, Morgan mated white-eyed males with
wild-type red-eyed females. What will be the phenotype of the offspring?
(R) Allred-eyed males and females

(8) Red-eyed females and white-eyed males

(€) White-eyed females andred-eyed males

(D) Allwhite-eyed females and males

Q29. sio

Enteron is the characteristic feature of:
(&) Phylum Porifera

(8) Phylum Cnidaria

(€) Phylum Platyhelminthes

(@) Phylum Echinodermata

Q30. =0

The body of which is called metamerically segmented?
(A) Cnidarians

(8) Nematodes

(€) Annelids

(D) Sponges

Q31. si0

Excretion in Planaria takes place by?
(A) Malpighian tubules

(8) Protonephridia

(€©) Metanephridia

(©) Nephron

Q32. w0

A four-chambered heart with aright systemic arch only is presentin?
(a) Amphibians

(B) Reptiles

(c) Birds

(@ Mammals

Q33. =

The movement of water to alower solute concentration area through a
semipermeable membrane is?

(A) Osmotic potential

(B) Pressure potential

(€ Soil potential

(D) Solute potential

The describes how water and dissclved chemicals are

carried through the cell wall and intercellular gaps of plants.
(&) ApoplastTheory

(B) SymplastTheory

(©) VacuolarTheory

(D) Cytoplasmic Theory

Q35. a0
Feeding by living in or on the other organism (host) belonging to different
speciesis called?

(&) Mineral nutrition

(8) Parasitic nutrition

(€) Saprophytic nutrition
(B) Symbiotic nutrition

Q36. =0

Which of the following viruses contains single-stranded DNA?
(A) Adenovirus

(B) Herpesvirus

(€) Parvovirus

(D) Poxvirus
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Q37. =0
Which one of the following is an X-linked dominant disorder?

(&) Haemophilia

(8) Colorblindness

(€) Hypophosphatemic rickets
(D) Beckerrmuscular dystrophy

Q38. =i
Only those genes can assort independently whose lociare on:

(&) Same chromatids

(B) Same chromosomes

(€) Non-homologous chromosomes
(@) Homologous chromosomes

QR39. sio
Smooth muscles are found in all the mentioned below except:

(K) Trachea

(8) Bronchi

(€) Bronchioles
@) Alveoli

Q40. sio

The method of bringing oxygenated air into contact with a gas exchange

surface is called:
(&) Photorespiration
(8) Ventilation

@. Gaseous transport
(D) Respiration

Q41. s

The number of layers of the cell wall in Gram-positive bacteriais:
@1

® 2

©3

@ 4

Q42. o

Helicobacter pyloriis an example of:
(&) Cocci

(8 Bacill

@. FPleomorphic

@) Spiral

Q43. =0

Bacterial cells can maintain their shape through :
(@) Cellwall

(®) Capsule

(© Cellwall & slime

(@) Slime
Q44. s

Which of the following is an example of spiral-shaped bacteria?
@ Diplecoccus pneumnoniae

@. Hyphomicrobium

(€) Escherichiacoil

(D) Pseudomonas

Q45. sio

All the following are disinfectants to control bacterial growth except:

(&) Tincture of lodine

(B) Potassium Permanganate
(€©) Mercuric Chloride

(D) Hydrogen Peroxide
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Q46. =i
The function of hyaluronidase enzyme is:

@ Penetration of the sperm into the Owum

@ Entrance of the sperminto the vagina tube

@ Entrance of the sperminto the fallopian

(D) Inactivation of sperms after their failure to fertilize ovum

Q47. sio

In human females, what is the small, pear-shaped, muscular, distensible,

sac-like organ where gestation takes place?
(®) Uterus

(B) Kidney

(€) Fallopiantube

(@ Stomach

Q48. s
The labour pains to expel fetus are due to action of oxytocin on:

() Endometrium
(B) Myometrium

(€) Perimetrium

(D) Owaries

Q49. =0
Avirus is what type of agent?

(A) Cellularagent

(8) Infectious agent

(©) Nan-infectious agent
(D) Non-protein agent

QR50. sic

The molecules used to control viruses during infection of animal cells are:

(&) Interferans
(B) Histone
(€) Antigen
D Serum

Q51. =0
The provirus of HIV is structurally and chemically made up of:
(A) ssRNA
.@. ssDMNA
(€) dsRNA
(@) dsDNA

Q@52. w0
Which of the following is used in baking?

(a) Aerobic respiration
@ External respiration
@ Internal respiration
@ Anaerobic respiration

Q53. =0
Which is the major eventin the electron transport chain?

(A) ATP synthesis
(B) Substitution
(€) Decarboxylation
(D) Isomerization

Q54. w0

Out of 36 ATPs, how many are produced in the electron transport chain?

28
30
32
34

90E®

G}
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Q55. 8o

The major enzyme involved in the transfer of the phosphate group from
ATPto glucoseis:

(&) Isomerase

(8) Dehydrogenase

(€) Kinase

(p) Decarboxylase

Q56. &0
forms almost three-fourth of the body by weight.

(8) Protein
(€) Carbohydrates
(B) Lipids

Q57. w0

Energy is ======= by the breakdown of complex molecules into simpler
ones; suchreactions are called catabolic reactions:

(&) Released

(8) Consumed

(©) Absorbed

(@) Destroyed

Q58. sio

Biologically, it plays key roles in maintaining the integrity of lipid bilayer
membranes:

(®) Hydrophilic exclusion

(8) Hydrophobic interactions

@ Specific heat capacity

(D) Heatof vaporization

Q59. a0
The specific heat of vaporization of water plays animportant role in the
regulation of heat produced by:

(®) Reduction

(B) Oxidation

(€) Redox

(@) None of above

Q60. sio
Which type of bond must be broken for water to vaporize?

@. MNonpolar covalent bonds
(8) Polar covalent bonds

(€) Hydrogen bonds

(0 lonic bonds

Q61. wio
Which statement is true regarding both starch and cellulose?

(&) They are both polymers of glucose

(B) They are geometricisorners of each other

(€) They can bothbe digested by humans

(B) They are both used for energy storage in plants
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Qé62. w0

Most of the monosaccharides form a ring structure whenin solution. For
example, ribose will create a five cornered ring known as:

(R) Glucopyranose

(8 Ribofuranose

(€) Glyceraldehyde

(@ Acetaldehyde

Q63. si0

Cyclosis and amoeboid movements are due to:
(&) Microtubule

® Cilia

(€) Microfilaments

@ Intermediate filaments

Q64. w0

Proteins and lipids are modified into glycoproteins and glycolipids by
which cell organelle?

(&) Golgicomplex

(8) Rough Endoplasmic Reticulum

(c) Smooth Endoplasmic Reticulum

(D) Ribosomes

Q65. sio

Which structure of the prokaryotic cell will play the role of the
mitochondrion?

(A) Spores

(8) Cyst

(© Nucleoid
(D) Mesosomes

Qé6. w0
The cell wall of a prokaryotic cell is composed of:

(&) Carbohydrates

(8) Carbohydrates and Proteins
(€) Proteins

(@) Proteins & Lipids

Qé7. sio
Competitive inhibitors stop an enzyme from working by:

(A) Changing the shape of the enzyme

(B) Merging withthe substrate instead

(€) Blockingthe active site of the enzyme

(@) Combining with the product of the reaction

Q68. o
After the digestion & before absorption, the product of the proteinis:

@ Amino Acid and small polypeptide
(8) Only Amino Acid

(€) Only small polypeptide

(D) Only ammonia
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l oLl SECTION: CHEMISTRY

Q69. cuem

Which of the following transition metals show a 3d5 configuration in their
+2 oxidation state?

(&) Cus+2

(B) Fe+2

© Mn+2

@) Zn+2

QR70. cuem

Which of the following reagents can be used to distinguishbetween1-
pentyne and 2-pentyne?

(&) AgNO3 + NHAOH

(B8) 1% alkaline dilute KMnO4

(© Br2/CCl4

(0) K2Cr207 +H2504

Q71. cHem

In SN1reactions, the correct order of reactivity of alkyl halide is?
(®) Primary » secondary = tertiary

(B) Tertiary » secondary = primary

(€) Secondary » primary > tertiary

(D) Primary = tertiary » secondary

Q72. chHem

What is the IUPAC name of diisopropyl ketone?
@ 1.3-Diisopropylpropan-2-on

(8) 2.4-Dimethylpentan-3-one

(€) 2.4-Dimethylpentan-2-one

(@) 1.3-Dimethylpropan-2-ane

Q73. chem

The appearance of a silver mirror in Toliens test indicates the presence of
which of the following?

(®) ketone

(8) Analdehyde

(© Anacid

(D) Analcohol

Q74. cuem

If phenol is treated with 3 moles of conc. HNO; in the presence of H;SO,,
what will be the product?

(&) o-nitrophenol

(B p-nitrophenol

(€) o-nitrophencl and p-nitrophencl

.:E_.) pleric acid

Q75. chem

When the é6d orbital is filled, the entering electron goes into?
® 7f

® 7d

@. p

@ 7s

Q76. chem

Which element has the ground state electronic configuration of 1s2, 252,
2p6, 352 ,3ph?

() Ar

@® Cl

© Na

® 5
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Q77. chem

What is the proton (atomic number) of an element that has four unpaired
electrons inits ground state?

® s

@ 14

© 22

© 26

Q78. cuem

Which one of the following gases has the lowest density underroom
conditions?

(&) Neon

(8) Nitrogen

(©) Oxygen

(D) Fluorine
Q79. cHem

The process of heat flow between hotter and colder gases remains
continued until all the molecules have equal:

(A) Average translational kinetic energy

(8) Average rotational kinetic energy

(€) Average translational potential energy

(D) Average vibrational kinetic energy

QBO0. cuem
Whatis the ultimate fate of a reversible reaction?

@_ Completionof the reaction

r.:i_a) Complete consumption of reactants

(€) Complete consumption of products

(D) Astatewhen thereis nonet concentration change

Q81. chem

In areversible reaction, when a productis removed, the equilibrium shifts
towards the:

(&) Reactantside

(8) Product side

(€) Bothsides, one by one

(@) Moeffect

QB2. chem

The rate of reaction between two specific time intervals is called?
(&) Instantaneous rate of reaction

(B) Average rate of reaction

(€) Rate of reaction
(D) Minimum rate of reaction

Q83. cuem

How will be the rate of reactionif the slope of the curve is greater near the
start of the reaction?

(a) Constant

(8) Equilibrium

.@ Greater

D) Lesser
QB4. cuem

What s the reason for energy changes in chemical reactions?
(A) Bond formation

(8) Bond breakage

(€) Bond formation and breakage

(D) lonic bonds
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QRB5. cHem

What is the unit of heat capacity?
® K-

(B) kimal-1

® KK

@) kl.mol

QB6. cuem

The addition reaction of 2-butene with HBr produces?

(®) 1-bromobutane
(8) 2-bromobutane
(€) 2,3-dibromobutane
@) 1.3-dibromobutane

QB87. chem

Under suitable conditions alkanes cannot undergo
reactions?

(a) Substitution
(8 Combustion
(€) Hydrogenation
(©) Addition

Q88. cuem

A compound of phosphorus oxide has 43.6% of oxygen. Its empirical
formulais?

(&) P205

(8 P203

(€ P502

@ POZ

QB9. crem

Which element is used as a standard to determine the atomic mass of an
element?

® H

®C

©FP

® Cl

Q?O. CHEM

The average weight of atoms of an element compared to the weight of one
_________ is called atomic weight.

(&) Carbon

(8) Helium

(€) Hydrogen

@) Nitrogen

Q9. chem

The same moles of HZ, N2, and O2 are present in 0.1cc volume at STP.
Which one has the greatest number of molecules:

(&) N2

(8) H2

© 02

@ Number of molecules are equal

Q92. cHem

Which is not a property of liquid?
() Osmotic pressure

(8) Freezing point

(c) Diffusion

(D) Melting
Q93. chem

Which type of forces exist between iodine molecules?
@ Dipole-dipole forces

@) Dipole-induced dipole forces

@ Instantaneous dipole-induced dipole forces

(@) Non-polar forces
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Q94. chem

In anisotropic crystals, which property does not change with the change in
direction of crystalline structure?

(A) Electrical conductance

(8 Thermal conductance

(€) Molar mass

(D) Refractive index

Q95. cuem

In metals, why does electric conductivity decrease with the increase of
temperature?

@ Because electronmovement decrease with the increase of temperature

(B) Because metalions oscillations hinder electron movement

(€) Because electron direction changes at high temperature

(D) Because they pass heat current through collision of electrons

Q96. cuem

Why does fluorine have less electron affinity as compared to bromine?
(R) Electronegativity

(8) Thick, small electronic cloud

(c) Seven electrons in outermost shell
(D) Higherianization energy

Q97. chem

Which oxyacid of halogenis a strong oxidizing agent?
(& HCIO,
(B) HCIO;
(© HCIO
(@) HCIO;

Q9B. cuem

Alkylbenzene is formed when benzene is treated with an alkyl halide In the
presence of anhydrous aluminum chloride, Identify the type of reaction.
(A) Halogenation

(B) Friedel-Crafts acylation reaction

(€) Friedel-Crafts alkylation reaction

@ Sulphonation

Q99. CHEM

The increasing stability order of the following compounds (1) CH3 CH2
CH24+(2)(CH3)3C+(3)CH3CH2 CH+ CH3 are ?

& 1=2>3

® 3>2»1

© 2>3>1

@ 3>152

Q100. cuem

When 2-bromopropane reacts with sodium ethoxide, the major product
isfare?

(A) Propane

(8) Propene

(€) Ethylisopropylether

(@) Allare formed

Q101. chem

Propanone canbe prepared from propyne by:

(&) Passing a mixture of propyne and steam over a catalyst, magnesium at 420°C
(B) Passinga mixture of propyne and ethanel over a catalyst, zinc chromate

(€) Boiling propyne withwaterin the presence of HgS0, and H,50,
(D) Treating propyne withiodine and NaOH

Q102. cuem

If carboxylic acid and ketone groups C=0 are presentin a chain, then final
name will be given as:

(R) oxo, oic acid

(8) one, oic acid

(€) Bothland2

(©) Noneof these
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Q103. chem

Acetic acid is a weaker acid than sulphuric acid because of which of the
following reasons?

@ It decomposes onincreasing temperature

(8) Ithaslessdegree of ionization

(€) Ithas-COOHgroup

@) Ithas more inductive effect

Q104. cuem

Mr. Khan mixes acetic acid with thionyl chloride. Which productis
obtained?

(&) CH;COCI+S50;+HCI

(8) CH3Cl+CH3COCI

(€) CH3COOCH3 + 502

(B) CHyCl+50;+HCI

Q105. cuem

Dehydration of alcohol gives which of the following products in the
presence of H;50,at 14007

(a) Acetaldehyde

(8) Diethyl ether

(€ Acetone

(D) Ethylchloride

Q106. cuem

Complete oxidation of alcohol gives which of the following?
(&) Aldehyde

(8) Alkane

(€ Carboxylic acid

(D) Ketone

Q107. cuem

One can estimate the directionin which the equilibrium will shift with the
help of:

(®) Le Chatelier's principle

(B) Law of mass action

(€) Hess'slaw

(@) Law of heat of formation

Q108. cuem
The bond energy of hydrogenin the H, molecule is:

(&) 242 K)/mol
(®) 431KJ/mol
(€) 436 Kl/mol
@) 346 KI/mol

Q109. cuem
What are vinyl alcohol and acetaldehyde?

(R) Positionisomers

@ Functional groupisomers
(€) Metameres

(@) Tautomers

Q0. cuem

What is the oxidation number of free magnesium?
®o

@ +1

© +2

© +3

QIN.  cuem

Select the metal that is extracted from bauxite.
® Al

() Ca

© Mg

.@. Cu
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QN2. cuem

Which of the following has the highest atomic radiusin its period?
(R) Alkaling earth metals

(8) Alkalimetals

(€) Chalcogens
(D) Halogens

QN3. cuem

The electronic configurations of some elements are given below.
Recognize the element that belongs to group llIIA

(B) 1s22s22p3

(B) 1s22522p4

(©) 1s22522p1

(D) 1s22822p2

QN4. cuem

All alkali metals react with chlorine gas to form white metal chloride salt.
The metal chloride salt formed is:

(&) Insoluble

(8) Soluble inwater to give neutral solution of ph 7

() Solubleinwaterto give acidic solution of ph1

(_6) Soluble inwater to give alkaline solution of ph 14

Q115. chem

Which one of them is amphoteric in nature?
(&) Lithium oxide

(8) Beryllium oxide

(€) Caleium oxide

(@) Potassium oxide

QN6. cuem

Which of the following is correct electronic configuration of iron (ll) ion
(atomic no. of Feis =24)?

® [Ar]4s0, 3dé

(®) [Ar]4s2, 3dé

(© [Ar]4s2, 3d4

(®) [Ar]4s2, 3d5

QN7. chem

Which of the functional groups are present in ethyl acetate?
(&) Aldehyde group

(B) Carboxylgraup

(C) Estergroup

(D) Ethergroup

QN8. cuem
What is the molecular formula of the pyridine molecule?

(&) CeHsN
(8) C5HSN
(€ C5HSNH
(B) CsHaN

QNY. cuem

Identify which method is used to prepare alkynes?

(&) Dehalogenation of Vicinal Dihalides in the Presence of Methanol.

(8) Dehydration of alcohols inthe presence of Al,O; at 340-450 degrees centigrade.
(€) Dehalogenation of Vicinal Dihalides in the Presence of Strong Base.

(D) Electrolysis of unsaturated dicarboxylic acid salts.

Q120. cuem

Which of the following electronic configurations is correct for 24Cr?
@ 182 282 2pé 352 3pd 3db 451

(B) 152,252,2p6,352.3p6,451,3d4

(© 152,252,2p6, 352,3p6.3d6

(B) 152,252,2p6,352.3p6, 46
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Q121. cuem Q122. cuem

The following formula can be used to determine the resistance of a length The resistance of the wire varies inversely as:
of conductor: it = % .Inthe formula, the symbol p stands for the: (®) Areaof cross-section

(&) Cross-sectionalarea of the conductorinm® (8 Length

(8) Product of the length of the conductorin meters (€) Resistivity

(€) Resistivity of the material in units of ohm-meters ({2 - m) (B) Temperature

(D) Resistance of the conductor inunits of ohms per meter
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l SECTION: PHYSICS

Q123. euv

A capacitor of capacitance C has charge Q and stored energy is W. If the
chargeisincrease to 2Q. The stored energy will be:

& W4

B W2

© 2w

@) 4W

Q124. euy
To store the electric charge the ultra-capacitors use

(&) Single layer

(8) Double layer
() Triplelayer

(B) Quadruple layer

Q125. puy

What is the potential difference between two pointsin an electric field if it
takes 600 ] of energy to move a charge of 2 C between these two points?
(®) 1200V

(8) 800V

(©) 300V

@ oV

QI126. euy

A charged particle moves in a uniform electric field between two
oppositely charged parallel metal plates to calculate the force acting on
the particle due to the electric field, which quantity is not required?

(K) Particle charge

(B) Particle speed

(©) Plate separation

(D) Potential difference between the plates

Q127. euv
Gauss law cannot be used to find which of the following quantity?

(&) Electric field intensity
(8) Electric flux density
(€) Charge

@) permittivity

Q128. ruv

Electric field intensity inside a hollow charged sphereis:
(&) Maximurn

®) Zero

(€) Negative

@) Positive

Q129. puv

As per Coulomb's law, the force of attraction or repulsion between two-
point chargesis directly proportional to the:

(&) Sumofthe magnitude of charges

@ Square of the distance betweenthem

(©) Product of the magnitude of charges

(@) Cubeof the distance

Q130. puy

For anideal gas equation PV= nRT, the dimensions of Real Gas ConstantR
are:

@® [MIL2T-2K-1]

® MIL-3T-1K-1]

© MIL-2T-1K-1]

@ MIL-3T-2K-1]
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Questions 12310176 (54 MCQs)

QI31. euv

A distant star is receding from the Earth with a speed of 1.40 x 107 m/s. It
emits light of frequency 4.57 x 1014 Hz. The speed of lightis 3.0 x 108 m/s.
The Doppler effect formula can be used with light waves. What will bethe
frequency of this light when detected on Earth?

(@) 2.04x1013Hz

®) 4.36x1014Hz

(© 4.57X1014Hz

(0) 4.79X1014Hz

Q132. euv

The speed of sound in anideal gas depends upon:
(@A) lce

(8) Frequency and fog

@ Temperature and density

(@) Density and amplitude

Q133. pur

If transverse waves are passing through a medium, then particles of the
medium:

(A) Remain stationary

(B) Move away

(€©) Move toward

(D) Movein Simple Harmonic Motion

Q134. euv

When a wave goes from one medium to another, there is a no change in
the:

(a) Frequency

(8) Amplitude

(€) Wavelength

(D) Velocity

Q135. euy

Wave troughrefers to the:
() Wavelength

(B) Wave speed

(€) Highest point of the wave
(@ Lowest point of the wave

Q136. puyv

First law of thermodynamics concerns with the conservation of:
(A) Heat

(B) Work

(€) Momentum

(D) Energy

Q137. puy

An ideal gas has molar specific heat Cp at constant pressure. When the
temperature of nmoles is increased by AT the increase in the internal
energy is:

(A) nCp AT

(8 nlCp+R)AT

©) nlCp-R)AT

(©) n(2Cp + R} AT

Q138. euy
The ohmmeter of a portable digital multi meter need:

() Internal battery
(B) Wetcell

(©) Voltmeter

(D) Ammeter
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Q139. euv

A wire of uniform area of cross-section A', length 'L', and resistance Ris cut
into two equal parts. What will happen to the resistivity of each part?

(&) Itwillbe doubled

(®) Itwillbe one fourth

(©) Itwillbe halved

@ Itwillremain the same

Q140. euv

If 0.5T field is applied over an area of 2-meter square which lies at an angle
of 60 degree with the field, then the resulting flux will be:

@& 0.5T

(B 0.5Wb

(€) 0.25Wb

@ 0.25T

Q141. env

The magnitude of magnetic force will be maximum on current carrying
conductorin uniforrn magnetic field if conductor is placed?

(&) Parallelto magnetic held

(8) At45degreeinmagnetic field

(©) Perpendicularto magnetic field

(D) Antiparallelinmagnetic field

Q142. euyv

In principle, the transformer consists of two coils of copper, electrically
insulated from each other, wound on the same?

() Iron core

(8) Coppercore

(€) Goldcore

(D) Steelcore

Q143. euv

In Compton effect, the incident photon when compared to the scattered
photonis of:

(R) Greaterenergy

(®) Greater frequency

(€) Greaterenergy and momentum

(@) Equalenergy

Q144. pur

Which of the following is the longest wavelength of radiation for the
Paschen series?

(&) 187000000 m

(8) 187000000/ m

(€) 0.00000187 m

(o) 0.00000187/m

Q145. euv
Which of the following is the correct definition of variable velocity?

@) Unequal distances are covered inequalintervals of time
@u Equal displacements are made inunequal intervals of time
@ Unequal displacements are made in equal intervals of time
@ Equal displacements are made inequalintervals of time

Q146. env
Which of the following is the fractional change in resistance per kelvin?

(&) Conductivity

(B) Resistivity

(€©) Temperature coefficient of resistivity
(D) Temperature coefficient of resistance
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Q147. puv

According to maximum power transfer theorem, which of the following is
the max power delivered by the battery to the output?

(&) E2/4¢

() E2/2r

(€) E2/5r

© E2/3r

Q148. ruv

Velocity selector will select only those charge particles whose velocity is
given by:

(® V=E/B

(8) V=B/E

() V=ExB

@ V=0

Q149. puy

The induced emf produced in the coil is sometimes called as?
(&) Self-inductance

(8) Backemf

(c) Motional emf
(©) Mutualinductance

Q150. euv

The quantity Ag/At has the same units as that of 7
(&) Current

(8) Magnetic Induction

(€ Charge

(@) Emf

QI51. euv

Voltage has the same units as that of?
(&) Current

(8) Magnetic induction

(©) Emf

(D) Mutualinductance

Q152. euv

Working principal of magnetic levitation trainis according to?
(R) Faraday law

() Max planks law

(€) Ohmlaw
(D) Lenzlaw

Q153. puy

The expression for the emf produced by A. C. generatoris?
(&) NwAB Sing

(B) NwAB Cos8

© NwaB
(@) ILBCosb

Q154. puv

For the positive half cyclei.e., 0 -> T/2, the diode D:
(R) Isreverse biased

(8) Is forward biased

(€) Behavesasopen
(D) Shows maximum resistance

Q155. ey

The process of ejection of loosely bound electrons from a certain photo
sensitive surface by absorption of photonis called:

(&) Comptoneffect

(8) Photoelectric effect

@. Pair production

(D) Black bady radiation
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Q156. puy

In Compton effect, a photon of a certain wavelength collides witha
stationary electron. The wavelength of the emitted photonis:

(&) Longer

(8) Shorter

(€) Same

@) Infinite

Q157. puy

The Balmer series of hydrogen is important because it:
(R) Is the only one forwhich the quantum theory be used

(B) Is the only series that occurs for hydrogen

(©) Isinthe visible region

@ Involves the lowest possible quantum number "n"

Q158. puy

The Slunit of equivalent doseis:
(&) Gray

(8) Mass

© Rad

@) Sievert

QI159. puy

The decay rate of radioactive substance is:
(&) Constantwithtime

(B) Varies inversely with time

.@ Decreases exponentially with time

(D) Decreaseslinearly with time

Q160. euy
Therelation between gray and radis givenas: 1Gy = rad

@ 0.01
(8) 0.001
©10
© 100

Q161. puy

The velocity-time plot for a moving particle shows a straight line. This
means:

@u The particle has a constant acceleration

@. The particle has never turned around

@ The particle has zero displacement
(D) Thedataininsufficient

Q162. euv

Aman is in a car that is moving with the velocity of 3é6km/hr.His speed with
respect to the car:

® 10m/s

(B 36m/s

(©) Zero

(@) Infinite

Q163. euv

Onwhich car there isresultant force?
(&) Carmoving on astraight horizontal road

(8) Carmoving at constant speed around a bend
(€) Carmoving uphill ata constant velocity

(D) Carthatisstationary

Q164. reuv
If two equal masses are in motion with same individual speeds, we can
conclude that:

(®) Theirmomentums are same

(8) Theirmomenturns can be different from each other
(€) Theirkinetic energies are different from each other
(@) Their total energies are same
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Q165. pur

The work done by a variable force can be found by dividing the:
@ Force into small intervals

@ The displacement into small intervals

(€) Bothforce and displacement into smallintervals
(D) Bytaking displacements at different angles

Q166. euy

Two bodies with kinetic energies having a ratio of 4:1, are moving with
equal linear momentum. The ratio of their masses is:

® 12

(@l 1.4

© 41

@ 11

Q167. weuy

A fisherman lifts a fish of mass 250 g from rest through a vertical height of
1.8 m. The fish gains a speed of 1.1m/s. What is the energy gained by the
fish?

(@) 0.15)

@ 431

(© 4.4)

© 4.61

Q168. ruv

Oneradianis analogous to:
(&) 5703

@® 5703"

(€ 57018

(B) 57018"

Q169. ey

Inthe displacement-time graph, if the slope is constant then the velocity
is

(®) Variable

(B) Constant

(€) May bevariable or constant

(@) Infinite

Q170. euv

An 8.0-kg box slides along a horizontal frictionless floor at 3 m/s and
collides with a relatively massless spring that compresses 12 cm before the
box comes to arest. Calculate the retarding force of the spring.

® 3N

® 30N

© 300N

(©) 3000N

QI71. eur
The circular line has a fix distance from ?

(&) Any paint

(®) Afixpoint

(€) Apointonacircle
(D) Apointfrom outside

172, euv
If a particle is moving with uniform circular motion, then:

(&) Velocity and acceleration are antiparallel

(B) Velocity and acceleration are parallel

(€) Velocity and acceleration are perpendiculars
(D) Zero acceleration

Q173. euy
One degreeis equal to:

(&) nf/90radians.

(8) n/180 radians.
©) n/270radians.
(©) n/360 radians.
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Q174. euv Q175. puv
An observer standing near the sea shore observes 54 waves per minute. If If the length of second pendulum becomes four times, then its time period
the wavelength of the water wave is 10m then the velocity of water wave willbecome:
is: (&) Fourtimes
® 540m/s (8) Two times
® 9m/s (€) Half
© 5.4m/s @) one fourth
(@) Nane
Q76. euv

Choose the sentence that is grammatically correct:
(&) Heweighed himself two pounds.

(B) Heweighed two pounds.

(€) He weighed themselves two pounds.

@ He weighed itself two pounds.
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l EX) sECTION: ENGLISH

Q177. ens
Choose the sentence that is grammatically correct:

(&) He weighed himself maunds.
(B) He weighed two maunds.

(€) He weighed themselves two.
(D) He weighed itself two maunds.

Q178. &ns

Choose the correct option.

We felt as if the ground was beneath our feet.

(& Digging
(8) Sinking
(©) Slipping
(D) Bursting

Q179. enc

Afewyears ago, it
earth.

(®) Found

(B) Was found

(€) Were found

(D) Had found

that human beings do not belong to this

Q180. &ne
A shoal of fish

_________ killed by the fishermen.
(&) Has been

(B) Have

@© Had

(D) Has

Q181. enc

Atlasttheflywas _________ . The most appropriate word to be filledin is:
@ Trapped by the spider

(8) Entertained by the spider

(©) Invited by the spider

(D) Spared by the spider,

Q182. ene

Choose the correct meaning of the underlined word:
Providentially, his mind was notinjured.

(&) Slowly

(8 Suddenly

(€ Luckily

(D) Unfortunately

Q183. &

A carpenter carves
the blank.

(&) Arabesque
(8) Omate

(€) Decked
(@) Floral

on cab doors. Choose the right word to fillin

Q184. ene

Choose the correct option.
methods don't work.

() This
.@ These
© The
(D) That
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Questions 177 ta 194 (1B MCQs)

Q185. e

agame of tennis.

(A) Has

® Had

(€) Have

(&) Have had

QI186. ene

The penis expensive; still, | _________
(&) Bought

(B) Willbuy

(©) Havebought

(@) Buyed

Q187. ens

Punctuate the given sentence correctly.

My father is Chairman of the Committee on Internal Relations he also heads
the Discipline Committee.

(A) My fatheris Chairman of the Committee on Internal Relations. He also heads the
Discipline Committee.

(B) My fatheris Chairman of the Comrmittee on Internal Relations - he also heads the
Discipline Committee.

(C) My fatheris Chairman of the Committee on Internal Relations: he also heads the Discipline
Committee.

(o) My fatheris Chairman of the Committee onInternal Relations, but he also heads the
Discipline Committee.

Q188. ene

Which of the following sentences is correct?
(&) Iwant to live near my parents live

(8) lwant to live where my parents live

(©) Iwant to live where, my parents live
(@) lwant to live where: my parents live

Q189. enc

Read the following passage to answer the given question:

Right after the Civil War, many distraught soldiers made their way West to
find fame and fortune. Some could not go home because there were no
homes to go to. The war had devastated them. One young man, Will
Goodlad, made his fortune in the hills of Colorado. He found gold in alittle
river near Grand Junction. His fortune was short lived, however. In1875, he
declared bankruptcy and returned to the land of his birth- the Piedmont of
South Carolina.

For which side did Will fight during the War?

(&) East

(B) West

(€) North

@ South

Q190. ene

Which part is the most appropriate to be filled in the blank?
so many people been out of work as today.

(A) More than ever before

(B) Never before have

(€) Inthe past, there never have
(D) Formerly, there never were

Q191 ene

Spot the errorin the given sentence:

We try to speak with (A) one another (B) but (D) convey (C) nothing.
@& With

(B) Oneanother

(€ Convey

(D) But
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Q192. eis

Choose the part of the sentence that carries error:

In winter (A), the days (B) and nights (C) is cold (D).
(&) Inwinter

(B) Thedays

(€) And nights

@) Iscold
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Q193. eus

Choose the correct option.
We felt as if the ground was
(&) Digging

(®) Sinking

(€ Slipping

(@ Bursting

beneath our feet.

Q194. enc

Choose the sentence that carries an error regarding pronoun usage:
(A) Heweighed himself two maunds.

(8) Heweighed two maunds.

(€) Theyweighed two maunds.

(@) She weighed two maunds.
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l SECTION: LOGICAL REASONING

Q195. wocic

All children are silly people. Some silly people are rich people. Allrich
people are big shots. Which of the following conclusions are NECESSARILY
TRUE?

CONCLUSIONS:

I. Some silly people are children.

Il. Some rich people are children.

Ill. Some silly people are big shots.

(®) landlll

® |

(© llandlll

@) landll

Q196. Locic

Read the following and choose the correct answer

X,Y and Z are three whole numbers less than 31 but greater than 23. Xisa
prime number. Y is the largest odd number smaller than 35. Zis the smallest
even number?

(&) Xis 31, Yis29and Zis 24

(®) Xis29,Yis29andZis 24

(€ Xis23,Yis29andZis 24

(B) Xis27,Yis31and Zis 26

Q197. Locic

Observe the pattern and select the next termin the sequence: SS5SS,
SSRSS, SRQRS, RQPQR

(%) RQDQR

(8) QRORQ

(© RQPOPQR

@ QPOPQ
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Questions 195 to 200 (6 MCQs)

Q198. Locic

Read the following statement, assuming everythinginit to be true. Then
decide which of the given suggested courses of action logically follow and
are worth pursuing.

Statement: Your toddler drops and breaks a glass by genuine accident.
Courses of Action:

I. yell at them to be more careful with things made out of glass.

II. Punish them to make sure they remember to be extra careful next time.
@ |

®

(€) Bothland |l

(@) Neitherlnorll

Q199. Locic

Read the following statements and identify the best cause and effect
relation.

|. State P started providing multiple rehabilitation schemes, like free
education, job search help and help groups for addicts, etc. over the past
year.

Il. Crimes rates for state P have steadily decreased over the past year.

(&) llisthe cause andlisits effect

(B) listhe cause and llisits effect

(E‘.) land |l are effects of some common cause

._’;E:) land |l are both effects of independent causes

Q200. wocic

Read the passage and the following statements below. Then choose the
correct option,basing your answer only on the information provided.
Pakistan is rich in wildlife and culture. It is home to many sorts of
wildlife,from the Ibex te the Indus River Dolphin ;and people from most
countries in the world have made their home here. Statements :

i. Pakistanis rich country

ii. People from all nationalities of the world live in Pakistan.

jiii. Pakistan is home to at least one dolphin species.

(R) Only iii statement is correct

(8) Onlyiandiiare correct

(€) Onlyiandill are correct

(D) Onlyiiandiilare correct
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Question #1 BIOLOGY

16. Evolution
Which of the following Is the main point of Danwinism?
CORE CONCEPT & DERIVATION

Crarwinism centers on descent with modification driven primnarily by differential reproductive
success aperating on heritable variations.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

« Charles Darwin proposed that natural sefection is the principal mechanism of evolution,
wherein organisms with advantageous variations survive, reproduce, and pass those traits to
offspring.

& Incontrast, the use and disuse of parts, such as the loss of snake legs or muscle atrophy, ara
tenets of Lamarckism.

Why other options are incorrect:

+ OptionA: The loss of snake legs through disuse is a classic example used inLamarck's
theory of inheritance of acquired characteristics.

* Option C: Muscle atrophy fromlack of exercise represents phenotypic plasticity or disuse,
not Darwinian natural selection.

+ OptionD: Ear muscle movement refers to vestigial muscular apparatus described under
comparative anatomy, not the central driving mechanism of Darwinism.

Question #2

According toavalutio

studies, prokanyola,
CORE CONCEPT & DERIVATION

Microfossil evidence and stromatolite records indicate that primitive cellular life originated during
the Archean Eon.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» Geological and fossil records establish that the earliest single-celled prokaryotic organisms
arose approximately 3.5 10 3.8 billion years ago.

« The Earth itself formed approximately 4.5 to 4.6 billion years ago, meaning life appeared
roughly one billion years after planetary accretion.

Why other options are incorrect:

* OptionA: 2.5 billionyears ago corresponds to the Great Oxidation Event and the
amergence of early eukaryotic cells, not the first prokaryotes.

« OptionC: 4.5 billicn years ago marks the approximate formation of Earth, during which
surface termnperatures wera incompatible with cellularintegrity.

+ OptionD: 5.5 billion years ago predates the aceretion of the Earth and the solar system.
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Question #3 [T e oft

04. Digestion/Mutrition

enzyme which canwork onpH 7 of the me
CORE CONCEPT & DERIVATION

Every enzyme operates within a characteristic optimum pH range determined by the ionization
state of the catalytic amino acid residuas atits active site.

Formula / Rule / Reaction:

Optimum pH range for chymotrypsin = 7.0 — 8.0

Solution:

« Chymotrypsinis a serine protease secreted as chymotrypsinogen by the pancreas and
functions in the duodenurn at a neutral to slightly alkaline pH of 7.0t0 B.O.

s AtpH7.0, itscatalytic tiad (Ser-195, His-57, Asp-102) remains properly protonated and
ionized for peptide bond cleavage.

Why other options are incorrect:

+ Option A: Pepsin operates in the highly acidic gastric juice with an optimumpH of 1.5102.0;
itis denatured atpH7.0.

» OptionB: Sucrase functions optimally in moderately acidic conditions around pH 4. 510 6.0,

+ Option C: Pancreatic lipase requires an alkaline medium with an optimum pH between 8.0
and 9.0 along with bile salts.

Question #4 [T I

Whi

nzyre s differant from others?
CORE COMNCEPT & DERIVATION
Enzymes are systematically categorzed based on the specific substrate bonds they hydrolyze.

Formula / Rule / Reaction:

Lactase 4 Lactose — Glucose + Galactose (Glycosidic cleavage)

Solution:

+ Pepsin, trypsin, and chymotrypsin are all proteases (peptidases) that cleave peptide bonds
in polypeptides.

» Llactaseisa disaccharidase (carbohydrase) that hydrolyzes the 3-1,4-glycosidic bond in
lactose to produce glucose and galactose.

‘Why other options are incorrect:
* Option A: Pepsinis a protein-cleaving endopeptidase.

* OptionB: Trypsinis an alkaline protein-cleaving endopeptidase.

* Option C: Chymotrypsinis also a protein-cleaving endopeptidase.
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Question #5 [[THLN
Competitive inhibitors ara:
CORE CONCEPT & DERIVATION

Competitive inhibition occurs when a molecule possesses structural homology or similarity to the
natural substrate, allowing it to occupy the active site.

Formula / Rule / Reaction:

E+I+=El (K,, increases, Vo, remains unchanged)

Solution:

» According tothe Punjab Textbook of Biclogy, competitive inhibitors exhibit structural
homology to the substrate and directly compete for binding at the catalytic active site.

» Because of this structural resemblance, the inhibiter reversibly binds the free enzyme to
form aninactive enzyme-inhibitor (El) complex. Note: While modem bicchemistry of ten
describes tham as structural analogs, the official provincial textbook and key explicitly
dasignate them as homaologous to the substrate.

‘Why other options are incorrect:

* Option B: Although analogous denotes functional similarity, the provincial curmiculumn text
specifically uses the terminology of structural homology.

» Option C: Molecular size alone does not dictate competitive inhibition; exact steric fit to the
active site residuesis required.

s OptionD: Aninhibitor that is significantly larger than the substrate would generally cause
steric clash and fail to fitinside the active site cleft.

Question #6 [ZHLN

The active sites of enzymes are composed of!
CORE CONCEPT & DERIVATION

The active site of a globular enzyme is a specialized three-dimensional crevice formed by a small
number of specific amino acid residues.

Formula / Rule / Reaction:

Active site = Binding site < Catalytic site {composed of specific amino acid R-groups)

Solution:

s Enzymes are globular proteins compesed of folded polypeptide chains.

»  Only afew amino acids {typically 3 to 12) directly participate in binding the substrate and
catalyzing the transformation: the rest of the protein maintains the requisite three-
dimensional tertiary conformation.

Why other options are incorrect:

» Optien A: Nucleotides constitute nucleic acids (RMA/DNA), not the active sites of standard
proteinaceous enzymes.

* Option B: Nucleosides consist of a nitrogenous base and a pentose sugar without
phosphate groups, playing no structural role in protein catalytic sites.

* Option C: Saccharides are carbohydrates; though present in glycoproteins, they do not
constitute the catalytic machinery of enzyme active sites.
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Question #7 BIOLOGY

03 Enzymes
MAD is animpartant

CORE COMNCEPT & DERIVATION

Coenzymes are non-protein organic cofactors that loosely associate with apoenzymes to
facilitate catalytic transfers of electrons or functional groups.

Formula / Rule / Reaction:

NAD" +2H" +2¢” = NADH + H”

Solution:

» Nicotinamide adenine dinucleotide (NAD)is a dinuclectide coenzyme derived from vitamin
B3 {niacin).

» [ltfunctions as a universal electron carrier in metabolic redox reactions, cycling between its
oxidized (NAD") and reduced (NADH) states during glycolysis. the link reaction. and the
Krebscycle.

‘Why other options are incorrect:

+ OptionA: NAD is not an enzyme because it lacks catalytic polypeptide structure and acts as
asubstrate-like cofactor.

* Option C: Hormonas are intercellular chemical messengers secreted by endocrine glands,
unlike intracellular metabolic coenzymes.

» Option D: Although synthesized from niacin (a vitamin). NAD itself is a complex dinuclectide
COenzyme.

Question #8 [THLY " RIDLOGY

3. Chemical Coordination

What Is true about oxytocin?
CORE CONCEPT & DERIVATION

Ouytocinis a nonapeptide neurchormone synthesized in the paraventricular nuclei of the
hypothalamus and released by the posterior pituitary to stimulate smooth muscle contraction.

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

Solution:

s Oxytecin stimulates the contraction of myoepithelial cells surrounding the alveaoli of the
mammary glands.

» This contraction forces milkinto the lactiferous sinuses and dilates the milk ducts, promoting
milk ejection {milk letdown reflex).

s [talsostimulates rhythmic contractions of the uterine myometrium during parturition.

‘Why ether options are incorrect:

+ Option A: Antidiuretic hormone (ADH / vasopressing, not oxytocin, acts onthe collecting
ducts and distal tubules of the kidney.

» OptionB: Gonadotropin-releasing hormone (GnRH) stimulates |C5H {LH) secretion from the
antericr pituitary.

+ Option C: Performing general cellular functions is a non-specific phrase that does not
describe the hormonal mechanizm of axytocin.
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Question #9 [TTHLN

Inatypical nerve, the

on potential duration ls:
CORE CONCEPT & DERIVATION

An action potential in a non-myelinated or myelinated axonis an all-or-none electrophysiclogical
event lasting approximately one millisecond.

Formula / Rule / Reaction:

Afuic potentinl = 1 ms = 1075

Solution:

» Depolarizationcaused by rapid Na® influx occurs within approximately 0.5 ms.

s Repolarization viavoltage-gated K effiux takes another 0.5 ms, bringing the total duration
of the nerve impulse spike to approximately 1 millisecond.

Why other options are incorrect:

+ OptionB: One microsecond (10-* s)is far too rapid for the physical opening and closing
kinetics of voltage-gated ion channels.

* Option C: One secondis characteristic of slow biclogical cycles, notindividual neuronal
impulses which fire at rates up to several hundred per second.

» OptionD: One minute is an encormous timescale in neurophysiology: nerves would be
unable to transmit continucus rapid stimuli.

Question #10 [T e

12. Nenveus Coardination
During resting membrane potential condition:
CORE CONCEPT & DERIVATION

The resting membrane potential represents an electrical polarization across the neuronal
membrane maintained primarily by the sodium-potassium pump and potassium leak channels.

Formula / Rule / Reaction:

V., = 70 mV (relative to the extracellular fluid)

Solution:

= Inanunexcited resting neuron, the Na™ /K" ATPase pumps 3 Na' ions outward forevery 2 K"
ions inward.

» Additionally, non-diffusible intracellular organic anions (proteins, organic phosphates)
remain trapped in the axoplasm, while K* continuously leaks out, resultingin a net excess of
positive charges on the outer surface relative to the inside.

Why other options are incorrect:

« OptionB: The inner surface is negatively charged relative to the outer surface atrest.

« OptionC: If both surfaces were equally positive, the potential difference (V) would be zero
millivolts.

+ OptionD: An egual negative charge onboth sides weuld eliminate the voltage gradient
required forimpulse conduction.
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BIOLOGY

12. Nenvous Coord Ty

Question #11
The value of the active mambrane potential of the neuron s
CORE COMNCEPT & DERIVATION

Depolarization during an action potential causes the interior of the neuron to become positively
charged, peaking at approximately +50 mV.

Formula / Rule / Reaction:

Victive = +50mV = +0.050 V

Solution:

* Arthecrest of the action potential, voltage-gated sodium channels allow rapid infiux of Na'
until the memkbrane reverses polarity from —70 mV to +50 mV.

« Converting millvolts to volts gives:

50
e Tl
0 mV = T V = 0.05 volts

‘Why other options are incorrect:

* OptionA: 3.01volts corresponds to 10 mVY, which is below the depolarization peak.

+ OptionB: 0.02 volts comesponds to 20 mV, whichis roughly the thresheld level relative 1o
resting potential.

s OptionD: 0.07 volts corespends ta 70 mV, which represants the magnitude of the resting
potential {(— 70 mV), not the active potential.

BIOLOG

12. Nenvous Coord an

Question #12

The chemical massangers that transmit action potential across the synapse in the form of chemic..
CORE COMCEPT & DERIVATION

Chemical transmission at synapses involves the exocytosis of specific chemical messengers
across the synaptic cleft.

Formula / Rule / Reaction:

Action potential —+ Ca® influx —+ Exocytosis of neurotransmitter — Postsynaptic receptor binding

Solution:

s Neurotransmitters (such as acetylcholine, dopamine, and norepinephrine) are packaged in
synaptic vesicles within the presynaptic terminal.

« Whenan action potential arrives. calcium influx triggers vesicle fusion. releasing
neurotransmitters into the synaptic cleft to bind postsynaptic receptors and initiate an
alectrical change.

‘Why other options are incorrect:

» Option A: The synaptic knob is the swollen terminal bulb of the axon, which is an anatornical
structure rather than a chemical messenger.

+ OptionB: Reflex action iz an involuntary, rapid motor response pathway, not a chermical
substance.

» OptionD: Acetylcholinesterase is an enzyme that degrades acetylcholing in the synaptic
claft, rather than a transmitter molecule.
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Question #13 |
The pressure receptors that receive deep pressure stimulus in the human body are called:
CORE CONCEPT & DERIVATION

Mechancreceptors inthe skin and connective tissues are structurally adapted to detect distinct
mechanical modalities such as light touch, vibration, and deep pressure.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

» Pacinian corpuscles (lamellar corpuscles) consist of a centralunmyelinated nerve ending
surrounded by concentric connective tissue lamellae.

+ Theyreside deep inthe dermis, subcutaneous tissue, and joint capsules, functioning as
rapidly adapting mechanoreceptors specialized for detecting deep pressure and high-
frequency vibration.

Why other options are incorrect:

+ OptionA: Meissner corpuscles reside in dermal papillae and detect light touch and low-
frequency flutter.

+ Option C: Red blood compuscles (erythrocytes) are circulatory cells that transport oxygen,
not Sensory receptors.

s+ OptionD: Chelesterol is a structural stercid lipid found in plasma membranes.

Question #14 BIOLOGY

02. Biomnolecules

Ceills of differant types can be distinguished on the basis of surface:

CORE CONCEPT & DERIVATION

The glycocalyx consists of carbohydrate moieties attached to membrane lipids and proteins.
acting as specific molecular signatures for cell-cell recognition.

Formula / Rule / Reaction:

Cell identity marker = Oligosaccharide chains conjugated to proteins (glycoproteins) or lipids (glycolipids)

Solution:

* Glycoproteins and ghycolipids extend cutward from the external leaflet of the plasma
membrane.

s Their branched oligosaccharide configurations vary among cell types and individuals,
functioning asimmunological markers (such as ABO blood group antigens) and tissue-
specific recognition labels.

Why other options are incorrect:

» Option A: Phosphelipids form the univer sal structural matrix of the lipid bilayer and are
fundamentally identical across human celltypes.

« Option B: Globular proteins function generally as transporters, channels, or enzymes, but
generic globular structure does not sarve as the cellular fingerprint.

+ OptionD: Cholesterol intercalates between phospholipids to buffer membrane fluidity and
is not a cell-identifying surface marker.
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Question #15
Mitasis, atype of cell division, Is obsaervedin:

CORE COMNCEPT & DERIVATION

Mitosis is a eukaryotic process requiring a nuclear envelope, spindle apparatus, and linear
chromosomes packaged with histones.

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

Solution:

+ Prokaryoteslack a nucleus. histones, and a microtubular spindle apparatus.

» *Escherichia coli*is a bacterium, while *Mostoc* and all other Cyancbacteria (blue-green
algae) are prokaryotes; they reproduce asexually by binary fission, not mitosis.

« Therefore, mitosisis not observed in any of the listed organisms.

‘Why other options are incorrect:

* OptionA:*E. coli* is a prokaryotic bacterium dividing exclusively via binary fission.

* OptionB: *MNostoc* is a filamentous cyanobacterium that undergoes binary fission and
fragmentation.

» Option C: Cyancbacteria are prokaryotes that do not possess mitotic machinery.

Question #16 AT )]

16, Evalutian

Wihi

1of the following types of organs are supposed to be functional in ancestral species rathe..
CORE CONCEPT & DERIVATION

Evolutionary reduction leads to anatomical remnants that were functional in ancestors but have
lost their primary utility in modem descendants.

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

Solution:

» Vestigial organs are rudiments of structures that performed significant functions in ancestral
specias.

» Examplesinhumans include the vermiform ap pendix, coccyx, wisdom teeth, and auricular
muscles. providing strong anatomical evidence for common descent.

Why other options are incorrect:

» OptionB: Hemologous organs share a commeoen anatomical ancestry and developmental
origin, and remain fully functional in present-day species (such as human arms and bat
wings).

« Option C: Analogous organs perform similar functions but have distinct evolutionary origing
{suchas bird wings and butterfly wings).

+ Option D: Embryonic crgans are transient developmental structures in embryos, not
reduced ancestral organs.
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Question #17 o7

The descending aorta is bifurcated into two vessels, which further divide into the femaral arte...
CORE COMCEPT & DERIVATION

The systemic arterial tree terminates its abdominal descent by bifurcating into the principal supply
vessels of the pelvis and lower limbs.

reLilation / Trars

Formula / Rule / Reaction:
Abdominal Aorta il L‘. Common liac Arteries — External liac Artery — Femoral Artery
Solution:

s Atthelevel of the fourthlumbar vertebra (L4). the abdominal descending aorta bifurcates
into the right and left commoniliac arteries.

s Eachcommeoniliac artery divides intointemnal and external iliac arteries; the external iliac
passes beneath the inguinal ligament to continue into the thigh as the femoral artery.

Why other options are incorrect:

+ OptionA: The iliac vein returns deoxygenated blood from the legs to the inferior vena cava:
it does notbranch from the aorta.

* Option C: The temporal artery supplies the scalp and head, branching from the external

carotid artary.
» OptionD: The sciatic artery is an embryonic vessel largely replaced in adults by the femoral
system.
BIOLOGY
Question #18 [T Cteutaton Transport

The final destination of lymph s:
CORE COMCEPT & DERIVATION

The lymphatic systemn collects excess interstitial fluid from tissues and retumns it into the venous
bloodstream.

Formula / Rule / Reaction:

Interstitial Fluid — Lymph Vessels —+ Thoracic / Right Lymphatic Duct — Subclavian Veins

Solution:

» Lymph flows through lymphatic vessels, passing through filtering lymph nodes, into two
main collecting ducts: the thoracic duct and the right lymphatic duct.

+ These large ducts empty directly into the venous circulation at the junctions of the internal
jugular and subclavian veins, returning fluid to the cardiovascular circuit.

Why other options are incorrect:

« Option A: Lymphnodes are intermediate biological filter stations, not the terminal drainage
site of lymph.

* Option B: Lymphoid organs (spleen, thymus) facilitate lymphocyte maturation and immune
defense, notterminal vascular drainage.

+ OptionC: Lymph capillaries are the initial points of origin where interstitial fluid enters the
system.
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Question #19 [[ZHEN
The ABO blood group is contrelled by more than twe alleles in a population. This shows that the...

CORE COMNCEPT & DERIVATION

When a single genetic locus exhibits three or more altemnative allelic forms across a population, the
gene is governed by multiple allelism.

Formula / Rule / Reaction:

Gene I alleles = I, 17

Solution:

+ The hurman ABO blood group system is encoded by the single gena I on chromosomea 9,
which existsinthree primary allelic states: 4, I, and .

« Because three distinct alleles existin the gene pool (even though any diploid individual
inheritz only twa), itis a classic example of multiple alleles.

‘Why other options are incorrect:

» Option A: Folygenic inherntance refars to a continuous phenotypic trait regulated by
multiple independent genes at different loci(such as human skin color and height).

+ Option C: Operons are transcriptional units of coordinatad gene clusters found in
prokaryoctes.

* OptionD: Allelic interaction is a generic term describing dominance or codominance, but
the specific existence of more than two alleles is multiple aliefism.

Question #20 ) BIOLOGY

5. mbertance / Var 18 Genatics

Aceording to Mendel's Law of Segregation, ane Individual out of fourin the F2 generationhad a...

CORE CONCEPT & DERIVATION

Recessive alleles remain masked in hetarozygous states and only manifest phenotypically when
homozygous in subsequant generations.

Formula / Rule / Reaction:

Pp:TT x it — Fy: TE(AL dominam.lm Fy ¢ 17T : 2Tt : 1t (3 dominant : 1 recessive)

Solution:

+  When pure-breeding dominant (TT) and recessive (tf) parents are crossed, the Fy
generation displays only the dominant phenotype bacause the recessive allale is masked.

« Uponself-fertilization of the F; hybrids, the alleles segregate sothat 1 out of 4(25%)
offspringin the F; generation displays the recessive phenotype that failed to expressin the
F, generation.

‘Why ether options are incorrect:

+ OptionB: The recessive trait explicitly expresses inthe F, generationin a 3:1 phanotypic
ratio.

* OptionC: The F; genaration is produced by subsequent breeding and is not the generation
where the trait was masked.

» OptionD: The P, (parental) generation clearly expressed the recessive phenotypeinthe
homozygous parent.
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Question #21 [ZHLEN

Ate

s&ls made to check the genotype of a trait. Which of the following crosses is a test
CORE COMCEPT & DERIVATION

Atest crossis an experimental breeding cross designed to reveal the zygosity of an individual
displaying a dominant phenotype.

Formula / Rule / Reaction:

OFFICIAL FULL-LENGTH PRACTICE (FLP)

Question #23 [THT] A

1. Support & Movernent

The cell membrane of amuscle cellis:
CORE COMNCEPT & DERIVATION

Muscle iibers have specialized anatomical nemenclature for their standard eukaryotic cellular
components.

Formula / Rule / Reaction:

Test Cross = Individual of dominant phenotype (genotype unknown: TT or 7¥) « Homozygous recessive individual {ttfac tual recall / Qualitative concept.

Solution:

+ Todetermine whether anindividual showing the dominant trait is homozygous dominant (TT')
orhetarozygous (T¥), it is mated with an individual carrying the homozygous recessive
genotype (t).

+ [fallprogeny exhibit the dominant trait. the unknown is 77 if a 1.1 phenotypic ratio appears,
theunknownis Tt Thus. "Unknown = tt" represents the test cross.

Why other options are incorrect:

+ OptionA: "At" is non-standard genetic notation and does not represent a homozygous
recessive tester.

+ OptionC: "AB" represents codominant alleles or different loci rather than a homozygous
recessive parant.

* OptionD: Crossing with a homozygous dominant individual (TT) s a backcross that would
produce 100% dominant phenotypes regardless of the unknown genotype.

= BIOLOGY
Question #22 11, Suppart & Mavernent
During the sliding of actin filaments, ATP js used for?
CORE CONCEPT & DERIVATION

Inthe cross-bridge cycle of skeletal muscle contraction, binding of ATP to the myosin head
allosterically reduces its affinity for actin, causing detachment.

Formula / Rule / Reaction:

Actin - Myosin + ATP — Actin + Myosin - ATP (Detachment [ Bridge breaking)

Solution:

» Following the power stroke, the myosin head remains tightly bound to-actinin a state of
nigor.

+ The binding of a fresh ATP molecule to the nucleotide-binding pocket of myosin causes a
conformational change that breaks the cross-bridge.

« Subsequent ATP hydrolysis (to ADP + P, re-cocks the head for the next power stroke.

Why other options are incorrect:

* OptionA: Cross-bridge formation occurs spontaneously once calcium exposes the
tropomyosin-blocked binding sites on actin, provided the myosin head is already
energized.

* OptionC: Dragging the filaments (power stroke) is driven by the release of inorganic
phosphate (P;) and stored mechanical energy. not direct ATP binding.

= OptionD: Mycfilaments themselves do not shorten; actin and myosin simply slide past one
another.
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Solution:

» The plasma membrane enclosing a muscle fiber (myocyte) is termed the sarcolemma.

+ The sarcolemma extends invaginations into the fiber called transverse tubules (T-tubules),
which propagate electricalimpulses inta the interior of the cell.

‘Why other options are incorrect:

« OptionA: Sarcoplasmis the specialized cytoplasm of the muscla fiiber, containing high
arnounts of glycogen and myoglobin.

« OptionC: Asarcomere is the contractile repeating unit bounded by two consecutive Z-lines
within a myofibril.

* Option D: Myofibrils are cylindrical organelles within the sarcoplasm made up of bundled
actin and myosin myofilameants.

Question #24 [ZTE) Loy

11 Suppart & Mavernent
Irragular striation and inveluntans cantral is related 1o

‘CORE CONCEPT & DERIVATION
Muscle tissuas differ in their histology, contractile unit organization, and autonomic regulation.

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

Solution:

» Cardiac muscle cells {cardiomyocytes) are striated because their actin and myosin are
ocrganized into sarcomeres.

+ However, because the cells are branched and interconnected by intercalated discs with gap
junctions, their striations appear irregular compared to skeletal muscle.

» Theircontractions are myogenic and under involuntary autonomic control.

Why other options are incorrect:

+ OptionA: Smooth muscle cells are involuntary but completely lack striations (non-striated).

+ Option C: Skeletal muscle cells exhibit regular, paraliel, uniform striations and are under
voluntary somatic control.

* OptionD: Fibroelastic cartilage is a skeletal connective tissue, not a contractile muscle
tissue.

Question #25 [T e

1. Support & Movernent

Cartifage s a type of what tisse
CORE CONCEPT & DERIVATION
Cartilage is classified as a specialized supportive skeletal connective tissue.

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

Solution:

« Connective tissues are characternzed by cells dispersed widely within an extensive
extracellular matrix containing fibers and ground substance.

* Incartilage, chondrocytes reside in small spaces called lacunae within a firm, resilient matrix
composed of chondroitin sulfate and collagen or elastic fibers.

‘Why other options are incorrect:

+ Option B: Epithelial tissua consists of tightly packed cells lining surfaces, cavities, and
fomming glands.

+ Option C: Musculartissue is specialized for contraction and generating mechanical force.

« OptionD: Nervous tissue is composed of neurons and neuroglia specialized for electrical
communication.
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Question #26 [ZHLN
Production of fodlicle-stimulating harmare {FSH) and iuteinizing hormone (LH) from the pituitar...

CORE CONCEPT & DERIVATION

Anterior pituitary gonadotropin secretion is governed by the hypophyseal-portal axis driven by
neurchormaonal output from the hypothalamus.

Formula / Rule / Reaction:

GaltH FSH and LH
Hypol:ha]xmusr—.\ Anterior Pituitary ool Ovary

Solution:

s The hypothalamus secretes Genadotropin-Releasing Hormone (GnRH) in a pulsatile manner
into the hypophyseal portal systam.

« GnRH binds to receptors on pituitary gonadotrophs, stimulating the synthesis and
exocytosis of both follicle-stimulating hormone (FSH) and luteinizing hormone (LH).

Why other options are incorrect:

» OptionA: The ovary responds to FSH and LH, exerting feedback control, but primany
neuroendocrine synthesis and release is governed by the hypothalamus.

* Option B: The uterus is a target tissue for ovarian steroids (estrogen and progesterons),
having na direct endocrine contral over pituitary gonadotropin production.

* Option C: Stimulated ovarian follicles secrete estrogen, which provides feedback
modulation, but the primary regulatory hormaone driving production is GnRH from the

hypothalamus.
BIOLOGY
Question #27 14 Peproduction

The tarm menopause im
CORE CONCEPT & DERIVATION

Menopause is the physiological cessation of ovarian folliculogenesis and cyclic menstrual activity
inhuman females.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

= With advancing age (typically batween 45 and 52 years), the primardial fallicke reserve of tha
ovaries becomes depleted.

= Asaresult, the cyclic maturation and ovulation of ova cease, estrogen levels fall, and the
moanthly menstrual cycle stops permanenthy.

Why other options are incorrect:

s+ Option A: The initial onset and first occurrence of menstruation during puberty is termead
menarche.

* OptionB: The cnset of ovulation marks sexual maturity during puberty, not mencpause.

* OptionD: Although the ovaries undergo follicular atresia and sclerosis, menopause is
defined functicnally by the cessation of ovulation and menstrual cycles.
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Question #28 [THTN

To study sex i

ages in Drasophila, Morgan mated white-eyead males with wild-type red-ayed fema...
CORE COMNCEPT & DERIVATION

Eye colorin *Drosophila melanogaster® is an X-linked trait where the wild-type red- eye allele (X~
Jis dominant to the mutant white-eye allele (X ).

Formula / Rule / Reaction:

Py : X"Y (white-eyed male) x X" X" (red-eyed female) — Fy : X** X" (red-eyed female), XY {red-ey

Solution:

» The homozygous red-eyed female produces only X** gametas.

s The hemizygous white-eyed male preduces X and ¥ gametes.

« Allfernale offspringinherit X frorm the mother and X from the father, vielding
heterozygous red-eyed femalas (X Xv).

+ Allmale offspring inherit X~ from the mother and the ¥ chromosome from the father,
yielding hemizygous red-eyed males (X" *Y). Thus. 100% of the F offspring have red eyes.

‘Why other options are incorrect:

+ OptionB: White-ayed malas appearinthe F, only if the reciprocal cross is parformed
[white-eyed fernale = red-eyed male).

» Option C: White-eyed fernales require two X~ alleles, whichis impossible when the mother
is homozygous wild-type.

+ Option D: No white-eyed offspring are produced in this cross because the maternal X
allela dominates in all progeny.

Question #29

Enteron is the charactenstic feature of:
CORE COMNCEPT & DERIVATION

Phylum Cnidaria{Coelenterata) is characterized by a central sac-like gastrovascular cavity
possessing a single opening serving as both mouth and anus.

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

Solution:

+ Cnidarians possess a central body cavity called the coelentercn or enteron (gastrovascular
cavity).

« Extracellular digestion initiates within this cavity through secreted digestive enzymes,
followed by intracellular phagocytosis by gastrodermal cells.

Why other options are incorrect:

* Option A: Sponges (Porifera)lack any digestive enteron: water circulates through a system
of ostia, a spongocoel, and an osculum, using intracellular digestion.

+ Option C: Flatworms (Platyhelminthes) possass a branched, blind-ending gut, but the
characterigtic enteron names Phylum Coelenterata (Cnidaria).

+ OptionD: Echinoderms possess acomplete digestive tract with a separate mouth and
anus, and a true coelom.

Official Examination Series



BEAMBEPREP - UHS Lahore MDCAT 2023 Official Paper

Question #30 [[THE) Do

02. Biomolecules

The bady of w

ichis called metamerically segmented?
CORE CONCEPT & DERIVATION

Metarmerism is the linear division of the animal body into a series of repeating homologous
segments {metameres) separated intemally by septa.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

»  Phylum Annalida (such as the earthworm and leach) displays true metameric segmaentation.

« Bothexternal rings (annuli} and internal transverse intersegmental septa divide the body,
repeating blood vessels, nerves, nephridia, and locomotory setae across segments.

‘Why other options are incorrect:

+ OptionA: Cnidarians are unsegmented diploblastic organisms exhibiting radial symmaetry.

« OptionB: Nematodes (roundworms) are unsegmented pseudocoelomates covered by a
smoothcuticle.

» Option D: Sponges (Porifera) are asymmetrical, parazoan organisms lacking true tissues and
segmentation.

Question #31
Excretionin Planaria takes place by?
CORE CONCEPT & DERIVATION

Flatworms possess a closed tubular excretory network terminating internally in specialized blind-
ended ciliated bulbs.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

+ The excretory and osmoregulatory system of *Planaria* consists of two lateral branching
netweorks of tubules called protonephridia.

+ Cappedat their blind ends by flame cells, the beating of their flagellar tufts drives interstitial
fluid into the tubules, absarbing ions and releasing dilute waste through nephridiopores.

Why other options are incorrect:

« Option A: Malpighian tubules are excretory organs characteristic of terrestrial arthropods
(insects and arachnids).

» Option C: Metanephridia are open, vascularized nephric tubules with ciliated nephrostomes
found in annelids.

s+ OptionD: Nephrons are the functional microscopic excretory units of the vertebrate kidnay.
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Question #32

Afour-chambered heart with a right systemic arch only is present in?
CORE COMNCEPT & DERIVATION

Vertebrate aortic arches undergo selective evolutionary regression, leaving birds with a persistent
right systemic arch and mammals with a persistent left arch.

Formula / Rule / Reaction:
Birds = 4-chambered heart + Right systemie arch only

Mammals = 4-chambered heart + Left systemic arch only

Solution:

» Bothbirds {Aves) and mammals have completely separated four-chambered hearts {two
atria and two ventricles).

« During embryonic aortic arch development. birds retain only the fourth rightt aortic arch as
their systemic trunk, whereas mammals retain only the left arch.

‘Why other options are incorrect:

» Option A: Amphibians possess athree-chambered heart (two atria and one ventricle) with
pairad systemic arches.

» OptionB: Most reptiles have anincompletely divided three-chambered heart with bilateral
systemic arches (except crocodilians, which retain both arches connected by the foramen
of Panizza).

» OptionD: Mammals possess a four-chambered heart with a left systemic arch only.

BIOLOGY

1/ Transpe

Question #33

OF. Cireulat

movamant of water 1o a lower solute concentration area through a semiparmeable mermbra
CORE COMCEPT & DERIVATION

Water moves across a salectively permeable membrane down a water potential gradient, a
process fundamentally governed by solute potential.

Formula / Rule / Reaction:

Ty =", 4+ ¥, (where¥, =)

Solution:

» Solute potential (¥ ,) represents the reduction in water potential cauzed by dissolved solute
particles.

« Purewaterhas a solute potential of O; adding solutes makes it negative. Water movement
across asemiparmeable membrane is driven by differences in solute conc entration, which
dictate the solute potential gradient.

« Note onBoard Key: Inthe official UHS paper, this questionwas keyed as D (Solute potential),
refiecting the solute-concentration dependent driving force. Note that under physiological
terms, csmotic potential is numerically equivalent to =olute potential.

‘Why other options are incorrect:

+ Option A: While osmotic potential is an equivalent biclogical term, the provincial
examination curriculum keyed solute potential (¥, ) for this guestion.

« Option B: Pressure potential () refers to mechanical hydrostatic pressure (turgor) exerted
on the wall, not solute-directed movement.

« OptionC: Scil potential is an ecological measure of total soil moisture forces, irelevant to
cellmembrane dynarnics.
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Question #34 [ZHI

The ___________ describes how water and dissolved chemicals are carned through the cell wall
CORE CONCEPT & DERIVATION

‘Water and dissolved minerals travel across plant root tissues via distinct anatomical pathways:
apoplastic, symplastic, and vacuolar.

reLilation / Trars

Formula / Rule / Reaction:

Apaoplast pathway = Continuous network of porous cell walls 4+ Intercellular spaces

Solution:

» Theapoplast pathway invalves non-living structural spaces of the plant body, specifically
the primary cell walls and intercellular gaps.

« Water moves rapidly through this porous matrix by capillary action and bulk flow without
crossing the plasma membrane until reaching the hydrophobic Casparian strips of the
endodermis.

Why other options are incorrect:

+ OptionB: The symplast pathway consists of the interconnacted system of living protoplasts
linked via plasmodesmata.

+ Option C: The vacuclar pathway involves water moving from cne cell vacuole to another
across tonoplasts and plasma membranes.

* OptionD: Cytoplasmic theory is an cbsolete term referring generically to intracellular
movements rather than extracellular wall transport.

Question #35 [ZHED

Feeding by liv
CORE CONCEPT & DERIVATION

Heteratrophic nutrition includes specialized symbiotic modes categorized according to nutritional
dependency and impact on the host.

g in or on the ether arganism (hast) belonging to different spe

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Selution:

» Parasitic nutrition is a symbictic relationship in which cne arganism (the parasite) lives on the
surface (ectoparasite) or within the tissues {endoparasite) of another living species (the
host).

» The parasite derives organic nourishment and shefter while causing physiclogical harm or
disease to the host.

Why other options are incorrect:

» OptionA: Mineral nutrition describes the uptake and assimilation of inorganic ions by
autotrophic plant roots from the soil.

* Option C: Saprophytic nutritioninvelves absorbing soluble organic compounds from dead,
decaying mattervia extracellular digestion.

* OptionD: Symbiotic nutrition s a broad term that typically implies mutualism, where both
species beneht, unlike unilateral parasitism.
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Question #36 [ i

Whi
CORE COMNCEPT & DERIVATION

Under the Baltimore virus classification, viral genomes are distinguished based on strandedness
(single vs. double) and nucleic acid type (DMNA vs. RNA).

1ol the followlng viruses contains single-stranded DNA?

Formula / Rule / Reaction:

Baltimore Group I = ssDNA viruses (e.g., Parvoviridae)

Solution:

» Parvoviruses are tiny, non-enveloped icosahedral viruses carrying a linear single-stranded
DMA (=sDNA) genome of roughly 5 kilobases.

» Uponinfection, the viral ssDMA is converted into a double-stranded intermediate inside the
host nucleus before transcription.

‘Why other options are incorrect:

+ OptionA: Adencoviruses are non-enveloped double-stranded DNA (dsDMNA) viruses.
* OptionB: Herpesviruses are large. enveloped double-stranded DNA (dsDMNA) viruses.
» Option D: Poxviruses are complex, enveloped double-stranded DNA {dsDNA) viruses.

BIOLOGY

Question #37

Which one of Nnked dominant disorder?
CORE COMNCEPT & DERIVATION
X-linked dominant disorders manifest in both hemizygous males and heterozygous females

carrying a single mutant allele on the X chromosome.

tha following (s an A

Formula / Rule / Reaction:

X-linked dominant : X7 X? (Affected female), X7V (Affected male)

Solution:

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

» Becauseitisinheritedin an¥-linked dominant fashion, affected fathers transmit the trait to
100%8 of their daughters and 0% of their sons. while heterozygous mothers transmit it to
50% of all offspring.

‘Why ether options are incorrect:
« Option A: Hemophilia (& and B}is an X=linked recessive bleeding disorder.

« OptionB: Red-green color blindness is an X-linked recessive visual pigment deficiency.

+» Option D: Backer muscular dystrophy iz an X-linked recessive dystrophin gene defect.
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Question #38 | 27 (+]
Only those genes can assort independently whose |

CORE CONCEPT & DERIVATION

Mendel's Law of Independent Assortment applies strictly to genes that are unlinked, meaning their
loci reside on different, nen-homologous pairs of chromosomes.

Formula / Rule / Reaction:

Recombination frequency = 5% — Independent assortment hetween non-homologous chromosomes

Solution:

» During Anaphase | of meiosis, the orientation and segregation of one bivalent (nomologous
chromasomea pair) occurs completely at random relative to any other non-homolagous
bivalent.

» Consequently, alleles located on non-homologous chromosomes segregate
independently into gametes,

Why other options are incorrect:

* OptionA: Ganes onthe same chromatid are physically linkad and tend to be inharited
together as alinkage group.

* OptionB: Genes on the same chromosome are syntenic and exhibit genetic linkage,
viclating independent asscrtment unless separated by crossing over.

* OptionD: Homelogous chromosomes carry alleles of the exact same gene loci at
corresponding positions, notindependent gene pairs.

Question #39 BIOLOGY

09. Respiration { Gasecus Exchange

Smooth muscles are found in all the mentioned below excepl:
CORE CONCEPT & DERIVATION

The conductionzone of the respiratory tract contains involuntary smooth muscle inits walls,
whereas the respiratory exchange surfaces are specialized single-cell epithelial layers.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Selution:

» Thewalls of the trachea, bronchi, and bronchioles possess smooth muscle fibers (such as
the trachealis muscle and bronchiolar muscularis) that regulate airway diameter and
resistance.

+ Alveoliare thin-walled terminal air sacs lined exclusively by simple squamous epithefium
(Type | pneumocytes) and secretory cells (Type |l pneumocytes) supported by elastic
basemeant membranes; they contain no smooth muscle.

Why other options are incorrect:

« OptionA: The posterior gap of the C-shaped cartilage inthe trachea contains the smooth
trachealis muscle.

+ OptionB: Bronchi containinterlacing bands of smooth muscle between their cartilaginous
plates.

s OptionC: Bronchioles lack cartilage and are surrounded by a prominent layer of smooth
muscle capable of bronchoconstriction.
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Question #40 OTHE) i
The method of bringing axygenated air into contact with a gas exchange surface is called:

CORE COMNCEPT & DERIVATION

Ventilation (breathing) is the physical, mechanical process that moves the respiratory medium over
the respiratory surface.

Formula / Rule / Reaction:

Ventilation = Inhalation (Bulk flow in) + Exhalation (Bulk flow out)

Solution:

« Ventilationis the mechanical bulk flow of envircnmental air or water across a specialized gas
exchange surface (such as alveoli or gills).

» This continuous bulk flow maintains steep partial pressure gradients of cxygen and carbon
dioxide, facilitating efficient passive diffusion.

‘Why other options are incorrect:

« OptionA: Photorespiration is alight-dependent, wasteful metabolic processin €y plants
wheare RuBisC O fixes (0, instead of CO,.

* Option C: Gaseous transport is the circulatory movement of cxygen and carbon dioxide in
the blood between thelungs and systemic tissues.

» OptionD: Cellularrespirationrefers to intracellular biochemical catabolism generating ATP
from glucose inmitochondria.

BIOLOGY
Question #41 [THLN b

The number of layers of the cell wall in Grar
CORE COMNCEPT & DERIVATION

Bacterial cell envelope architecture differs fundamentally between Gram=positive and Gram-=
negative taxa.

T-posilive bactenais

Formula / Rule / Reaction:

Gram-positive envelope = 1 single thick peptidoglycan wall layer + 1 plasma membrane

Solution:

» According to the Punjab Textbook of Biclogy, Gram-positive bacteria possess asingle.
continuous, thick layer of peptidoglycan (20 to 80 nm}) exterior to the cell membrane.

+ Incontrast, Gram-negative bacteria possess two distinct layers: an inner thin peptidoglycan
layer and an outer membrane rich in ipopolysaccharides.

‘Why other options are incorrect:

+ OptionB: Two wall layers is the characteristic hallmark of Gram-negative bacteria (thin
peptidoglycan plus an outer membrane).

+ Option C: Three layers is anincorrect anatomical description of standard bacterial cell walls.

* OptionD: Fourlayers is not found in eubactenal cell wall classifications.
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Question #42 BIOLOGY

OB5. AcellularLife

Hellcobacter pylorlls an example of:
CORE CONCEPT & DERIVATION
Certain bacteria display morphological adaptability, altering their cellular geometry between

curved helical rods and spherical forms inresponse to envirenmental conditions.
Formula / Rule / Reaction:

Factualrecall / Qualitative concept.

Solution:

» *Helicobacter pylori* is a microaerophilic gastric pathogen that typically adopts a curved,
spiral-helical rod form during active infection.

» However, under physiological stress, antibiotic pressure, or prolonged culture, itundergoes
morphological conversioninto a viable but non-culturable coccoid form.

+ Becauseitexistsin both helical and coccoid morphelogies, the official provincial curriculum
and answer key classify it as plecmorphic.

Why other options are incorrect:

« Option A: Cocci are strictly spherical bacteria that do not form active helical rods.

» OptienB: Bacilli are straight, rod-shaped bacteria (such as *Escherichia coli® or *Bacillus
subtilis®).

+ Option D: While morphologically halicalin fresh tissue, the board keys *H. pylori*® as
plecmorphic due te its prominent transformation into coccoid bodies.

Question #43 [T B

Bacteral cells can mal

tain their shape through :
CORE CONCEPT & DERIVATION
The bacterial cellwall provides structural igidity and protects the cell against asmotic lysis.

Formula / Rule / Reaction:

Peptidoglycan (Murein) = Alternating NAG-NAM glycan chains cross-linked by tetrapeptide chains

Solution:

» Therigid peptidoglycan meshwork forms a sacculus surrounding the bacterium.

»  This structure withstands internal osmotic turgor pressure (oftenreaching 2to 20
atmospheres) and dictates the characteristic morphological shape (coccus, bacillus,
spirillum) of the bacterial cell.

Why other options are incorrect:

« OptionB: The capsule is a protective polysaccharide layer exterior to the wall that provides
virulence and prevents phagocytosis, not cell shape.

» OptionC: Slime is aloose, diffuse, unorganized glycocalyx aiding in surface adhesion,
having na rigid structural role in maintaining cell shape.

+ OptionD: Slime alone provides no tensile strength against osmotic bursting or deformation.
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Question #44 el

7. Bietechneiogy

Wihi

1ol the followlng is an example of epiral-shaped bacteria?
CORE COMNCEPT & DERIVATION

Bacterial morphological classifications group organisms by their characteristic vegetative shapes
(spherical, rod-like. or curved/spiral).

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

Solution:

+ According tothe Punjab Textbook of Biclogy, *Hyphomicrobium® is classifed alongside
prosthecate and budding prosthecae-forming bacteria exhibiting curved and spirally
twisted morphologies.

+ [tislisted in the provincial curriculum as an example within the spiral and prosthecate
morphotype category.

Why other options are incorrect:

« Option A: *Diplococcus pneumoniae® (*Streptococcus pneumoniae®) forms pairs of
spherical cocci.

+ Option C: *Escherichia coli* is a straight. rod-shaped bacterium (bacillus).

+ OptionD: *Pseudomonas® is a straight or slightly curved rod-shaped bacterium, not a trug
spiral_

Question #45 [T el

17. Bietechnalogy

Al el

ollowing ara disinfectants to control bacteral growth except:
CORE CONCEPT & DERIVATION

Antimicrobial chemical agents are categorized by their applicaticn site: antiseptics are applied
safely to living tissue, whereas disinfectants are applied to inanimate objects.

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

Selution:

» Tincture of iedine (elemental iodine diszolved in ethanol and water) is specifically formulated
as an antiseptic for gkin cleansing and wound disinfection.

* Inceontrast, mercuric chloride, potassium permanganate solutions, and concentrated
hydrogen peroxide are traditionally employed as disinfectants oninanimate instruments and
surfaces.

‘Why other options are incorrect:

« OptionB: Potassium parmanganate is widely used as an oxidizing chemical disinfectant for
water and equipment.

+ OptionC: Mercuric chloride is a heavy-metal disinfectant used to sanitize laboratory
surfaces and surgical hardware.

* Option D: Hydrogen peroxide acts as a high-level disinfectant forinanimate clinical
equiprment and surfaces.
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Question #46 [ZH
The function of hyaluronidase enzyme is:

CORE CONCEPT & DERIVATION

The acrosome of a mature spermatozoon contains specialized hydrolytic enzymes designed to
disperse the cellular bariers enclosing the secondary oocyte.

Formula / Rule / Reaction:

Hyaluronidase + Hyaluronic acid (intercellular coment of corona radiata) — Enzymatic dispersion

Solution:

+ The secondary cocyte is enveloped by follicle cells embedded in an intercellular matrix rich
in hyaluronic acid (the corona radiata).

» During the acrosome reaction, the sperm releases hyalurcnidase, which hydrolyzes the
hyaluronic acid polymers, allowing the sparm to penetrate through the coronaradiata and
reach the zona pellucida.

Why other options are incorrect:

* OptionB: Sparm enters the vaginal canal through mechanic al ejaculation, not enzymatic
dizsolution.

* OptionC: Sparm passage into the fallopian tubes is driven by flagellar motility and uterine
muscular contractions.

+ OptionD: Sperm that fail to fertilize undergo phagocytosis by uterine and fallopian
leukocytas, not self-inactivation by hyaluronidase.

Question #47 BIOLOGY

4. Reproduction

Inhuman fa es, what Is the small, pear-shaped, muscular, dlstensible, sac-like organ whe,
CORE CONCEPT & DERIVATION

Gestation (prenatal development) requires a specialized muscular organ capable of nutrient
exchange, fetal protection, and expansion.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Selution:

» Theuterus (womb) is a hollow, pear-shaped, thick-walled muscular organ situated in the
female pelvic cavity between the urinary bladder and rectum.

+ ltsinnervascularlining (endometrium) supports blastocystimplantation and placenta
formation, while its muscular layer (myometrium) expands during pregnancy to
accommodate the growing fetus throughout gestation.

Why other options are incorrect:

» OptionB: The kidney is an excretory organ responsible for blood filtration, osmaoregulation,
and urine production.

s OptionC: The fallopian tube (aviduct) is the conduit where fertilization typically occurs. but
embryonic gestation takes place inthe uterus.

* OptionD: The stomach is a digestive organ located in the abdominal cavity responsible for
acid breakdown of food.
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Question #48 BIOLOGY

14. Reproduction
The labour pains to axpel fetus are due to action of oxytocinon
CORE COMNCEPT & DERIVATION

Parturition involves a neurcendocrine positive feedback loop where oxytocin directly stimulates
forceful contractions of the uterine smooth muscle.

Formula / Rule / Reaction:

Ferguson reflex : Cervical stretch — Oxytocin release — Myometrial contraction — Increased stretch

Solution:

» The uterine wall consists of three histological layers: outer perimetriumn, middle muscular
myometrium, and inner glandular endometrium.

» Oxytocin acts directly on G-protein coupled oxytocin receptors on the smooth muscle cells
of the myometrium, opening voltage-gated calcium channels and causing the powerful,
riyythmic contractions perceived as labor pains.

‘Why other options are incoerrect:

+ Option A: The endometrium is the mucosal lining that forms the matemal portion of the
placenta: it does not containcontractile smooth muscle,

» OptionC: The parimetrium is the outer sercus peritoneal covering of the uterus with no
contractilerole.

» OptionD; The ovaries produce female gametes and stercid hormones, playing no
mechanical role in expelling the fetus during labor.

Question #49 BIOLOGY

Q5. Acellular Life
Avirus ls what type of agent?

CORE CONCEPT & DERIVATION

Viruses are non-cellular, sub-microscopic biclogical entities consisting of a nucleic acid genome

encased within a protein capsid.
Formula / Rule / Reaction:

Factual recall / Qualitative concept.

Selution:

» Viruses are obligate intracellularinfectious agents capable of replication solely within
permissive living host cells.

» Theycause infections across all forms of life, including animals. plants, fungi. and bacteria.

‘Why other options are incorrect:

« Option A: Viruses are strictly acellular, they lack cytoplasm, organelles, and ametabolic
plasma membrane.

+ Option C: Viruses areinherently infectious agents capable of horizontal and vertical
transmission.

+ OptionD: All natural viruses possess a proteinaceous shell (capsid), and many contain viral
enzymes; they are not non-protein agents.
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Question #50 [T oo

O&. Irreriunity
The molecules used te control viruses durlng infection of animal

CORE CONCEPT & DERIVATION

Host cells infected by viruses produce and secrete signaling glycoproteins called interferons that
establish an antiviral state in neighboring uninfected cells.

Formula / Rule / Reaction:

OFFICIAL FULL-LENGTH PRACTICE (FLP)

Question #52 [T O

04 Bioers

Wihi

ol the followlng is used in baking?
CORE COMNCEPT & DERIVATION

Baking relies on alcoholic fermentation carried out by yeast under anaerobic conditions to leaven
deugh.

Formula / Rule / Reaction:

Viral RNA/DNA — Host cell secretes IFN — Neighboring cell activates 2',5-oligoadenylate synthetase and PKR — Inhibition of viral translatiof, 11,.0, _Bopwmie (rwat] 3CaHs0OH + 2003 1 +2 ATP

Solution:

» Interferons(type | IFN-a and IFN-4) are cytokines released by animal cells inresponse to viral
invasicn.

+ They bind to surface receptors on adjacent cells. signaling them to synthesize antiviral
proteins that inhibit protein synthesis and degrade viral mRNA_ limiting the spread of
infection.

Why other options are incorrect:

+ OptionB: Histones are basic nuclear proteins that package and condense eukaryotic
genomic DMA into nucleosomes.

» OptionC: Anantigen is a foreign molecular structure that elicits animmune responsge, not an
endogenous defensive signaling molecule.

* OptionD: Serumis the liquid, non-cellular component of coagulated blood, not a specific
antiviral molecule.

Question #51 [[ZHE] Dovoar

05, AcellutarLife

The provirus of HI

structurally and chemically made up of
CORE COMCEPT & DERIVATION

A provirus is the genomic form of aretrovirus that has integrated directly into the host cell nuclear
chromosome.

Formula / Rule / Reaction:

Viral ssRN4 e Treesrivtor, [N 4 /RNA hybrid 254 POmerses, g nNA 2%, brovirus (integrated dsDINA )

Solution:

» The mature huran immunodenciency virus (HIV) virion enters the host CD44+ T-cell camying
two copies of positive-sense single-strandad RNA (ssRNA).

» \iral reverse transcriptase synthesizes a complementary minus strand of DMA and then a
second plus strand to yield double-stranded DMNA (dsDNA).

« Thisviral dsDNA migrates into the nucleus and is inserted into the host genome by viral
integrase, establishing the latent provirus state.

Why other options are incorrect:

»+ OptionA: ssRNAis the genomic format present inside the infective extracellular virion core,
not the integrated provirus.

* Option B: ssDNAIs an unstable transient intermediate formed during reverse transcription
before second-strand synthesis.

+ Option C: dsRNA is characteristic of Reoviruses and rotaviru ses, playing no rale in retroviral
integration.
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Solution:

s *Saccharomyces cerevisiae® (baker's yeast) metabolizes flour sugars via anaerobic
alcoholic fermentation (glycolysis followed by pyruvate decarboxylation and reduction).

» Thereleased carbon dicxide gas forms bubbles trapped in the gluten network, causing the
dough to rise and creating the porous texture of baked bread.

Why other options are incorrect:

+ Option A: Aerobic respiration consumes oxygen complately and produces water and
carbon dioxide without generating the rapid leavening action of anaerobic fermentationin
dense dough.

» OptionB: External respiration refers to physiological alveclar gas exchange between blood
and environmental airin animals.

» OptionC: Internal respiration refars to systemic capillary gas exchange between blood and
peripheral tissue cells.

Question #53 BIOLOGY

04 Bioenargetics

Wihi

t

CORE COMCEPT & DERIVATION
The mitochondrial electron transport chain couples exergenic electron transfers to proton
pumping, establishing a proton motive force that drives oxidative phosphorylation,

1 major event in the el on transport chain?

Formula / Rule / Reaction:

ATF Synthase

ADP 4+ Pi + B oeieane ATP + Hz0 + Hieei

Solution:

s High-energy electrons from NADH and FADH, travarse Cornplexas | throughV, releasing
free energy used to pump protons into the intermembrane space.

» The primary physiclogical purpose and major culminating event of this pathway is ATP
synthesis via chemiosmosis through F,F, -ATP synthase.

‘Why ether options are incorrect:

+ OptionB: Substitution is an organic chemical reaction mechanism that does not describe
respiratory electron flow.

* Option C: Decarboxylation occurs during pyruvate oxidation and the Krebs cycle, releasing
carbon dioxide, notin the respiratory chain.

+ OptionD: Isomerization occurs during glycolysis (such as conversion of glucose-6-
phosphate to fructose- 6-phosphate) and the citric acid cycle.
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Question #54

Ot of 36 ATPs, how many are produced in
CORE CONCEPT & DERIVATION

Total cellular respiration yields ATP through substrate-level phosphorylation and oxidative
phosphorylation.

ctron transport chain?

Formula / Rule / Reaction:
Total ATP = Substrate-level phosphorylation + Oxidative phosphorylation (ETC)

36 ATP = 4 ATP (2 Glycolysis + 2 Krebs) + 32 ATP (ETC)

Solution:

* Substrate-level phosphorylation yields a net of 2 ATP during glycaolysis and 2 ATP (or GTP)
during the Krebs cyele, foratotal of 4 direct ATP.

« Subtracting the direct substrate-level yield from the classical textbook total of 36 ATP gives:

36 ATP —4ATP =32 ATP

Why other options are incorrect:

+ OptionA: 28 ATP underestimates the oxidative phosphorylation yield derived fromthe
recxidation of 10 NADH and 2FADH,.

» OptionB: 30 ATP is the total theoratical yield calculated under modern PO ratios (2.5 per
NADH, 1.5 per FADH,), not the ETC contribution in the 36-ATP model.

* OptionD: 34 ATP would represent the yield only if glycolysis consumned zero ATR inits
preparatory phase and produced 38 total ATP.

Question #55

The major anzyma involved in the transfer of the phosphate group from ATP to glucose is:

CORE CONCEPT & DERIVATION

Kinasas are transferase enzymes that catalyze the transfer of a gamma-phosphate group from a
high-energy nucleoside triphosphate to a specific acceptor substrate.

Formula / Rule / Reaction:

Henokinase | Glurokimase (Mg™ 1
i S

Glucose + ATP Glucose-B-phosphate + ADP

Solution:

»  Theinitial priming step of glycolysis traps glucose inside the cell via phosphorylation at
carbon-é.

& This exergonic reaction is catalyzed by hexokinase (in most tissues) or glucokinase (in
hepatocytes), both of which belong to the kinase class of enzymes.

‘Why other options are incorrect:

* Option A: Isomerases catalyze structural rearrangements converting a moleculeinto its
isomeric form (such as phospheohexose isomerase).

» OptionB: Dehydrogenases catalyze redox reactions by transferring hydrides to electron
acceptorslike NAD" or FAD.

« OptionD: Decarboxylases catalyze the non-oxidative or oxidative removal of a carboxyl
group as carbon dioxide.
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Question #56 [CTAT ol

02, Biomolecules

___________ farms aimost three-fourth of the body by weight.
CORE COMNCEPT & DERIVATION
Water is the universal biclogical solvent and quantitative solvent component of living protoplasm.

Formula / Rule / Reaction:

Total Body Mass = 65% — 75% Water (by weight)

Solution:

+ Intypical animal tissues and adult humans, water constitutes approximately 70% to 75%
[nearly three-fourths) of the total body weight.

* |t provides the fluid medium for metabolic reactions, thermoregulation, and internal
transport of solutes.

Why other options are incorrect:

+ OptionB: Proteins constitute approximately 15% to 18% of total body weight, representing
the second mest abundant component.

* Option C: Carbohydrates serve primarily as dynamic metabolic fuel, accounting for less
than 1% to 2% of total hurman body weight.

+ OptionD: Lipids account for approximately 10% to 20% of body mass depending on

adiposity.
BIOLOGY
Question #57 m 02, Bomolecules
Energy is ------- by the breakdown of complex molecules inlo simpler onas, suchraactionsarec..

CORE COMCEPT & DERIVATION

Catabolism encompasses exergonic oxidative pathways in which complex macromolecules are
degraded into smaller metabolites with a netrelease of free energy.

Formula / Rule / Reaction:

Complex Biomolecules e, Simpler Products + Energy (ATFP + Heat)

Solution:

» Catabolic reactions (such as glycolysis, beta-oxidation. and proteolysis) break high-energy
covalent chemical bonds.

» Because the productsreside at a lower free-energy state than the reactants, free energyis
released, much of whichis captured in the terminal pyrophosphate bonds of ATP.

Why other options are incorrect:

« OptionB: Consuming energy is the characteristic definition of endergonic anabolic
{synthetic) reactions.

« Option C: Energyis absorbed inendathermic chermical transfarmations, whereas catabolic
pathways produce a netrelease of enthalpy and Gibbs free energy.

s OptionD: Energy cannot be destroyed, adhering strictly to the First Law of
Thermodynamics.
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Question #58 [T Do

02. Biomolecules
Biclogically. it plays key roles in maintaining the integrity of lipid bilayer membranes:
CORE CONCEPT & DERIVATION

The spontaneous assembly and structural stability of biclogical membranes are driven
predominantly by the hydrophobic effect in an aqueous environment.

Formula / Rule / Reaction:

A embly = AH — TAS (A8, > 0 = Hydrophobic driving force)

Solution:

» Phospholipids are amphipathic melecules containing hydrophilic heads and nonpolar
hydrophobic fatty acyl tails.

+ Inanagueous environment, water molecules form ordered clathrate cages around nonpolar
hydrocarbon chains; aggregating the hydrophobic tails into the interiorreleases trapped
water molecules, increasing the entropy of the system.

+ These hydrophobic interactions maintain the structural integrity and self-sealing nature of
thelipid bilayer.

Why other options are incorrect:

+ OptionA: Hydrophilic exclusionis a non-standard descriptive term; the established
thermodynamic phenomencn is hydrophobic exclusion or hydrophobic interaction.

+ OptionC: Specific heat capacity buffers biclogical temperature fluctuations. havingno
diract mechanical role in stabilizing the lipid bilayer core.

« Option D: Heat of vaporization govems evaporative cooling in living arganisms.

Question #59 [ZTATEN HoLDoY

02 Biomoleculas

The specific heat of vaparization of water plays an important role in the regulation of heat pr...

CORE COMCEPT & DERIVATION
Aerobic metabolism relies on the oxidation of carbohydrates and lipids. an exergonic process that
generates metabolic heat dissipated through evaporative cooling.

Formula / Rule / Reaction:

AH g fwenter) = 4065 kI /mol = 2260 /g (at 100°C)

Solution:

+ According tothe Punjab Textbook of Biology, the high latent heat of vaporization of water
provides a stabilizing cocling mechanism for organisms.

« This property specifically prevents hyperthermnia by dissipating excess thermal energy
produced during cellular oxidation of respiratory substrates.

Why other options are incorrect:

» Option A: Reduction reactions are anabolic or bicsynthetic processes that consume
reducing equivalents rather than generating excess metabolic heat.

= Option C: While all oxidaticnis paired with reducticn in overall redox chemistry, the textbook
explicitly identifies oxidation as the primary heat-generating pathway.

* OptionD: Oxidationis the recognized curriculum answer.
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Question #60 [[ATED ol

02, Biomolecules
Which type of bond must be broken for water to vaporize?
CORE COMCEPT & DERIVATION

Phase transitions from liquid to gas require overcoming the intermolecular attractive forces
holding molecules togetherin the condensed phase.

Formula / Rule / Reaction:

H3 0y + Heat of Vaporization — HyOy  (Disruption of intermolecular H-bonds)

Solution:

* Inliquidwater. @ach molecule forms dynamic hydrogen bonds with neighbaring moleculas
through electrostatic attractions between partially negative oxygen atoms and partially
positive hydrogen atoms.

« \Vaporization requires input of thermal energy to disrupt these intermclecular hydrogen
bonds so that individual water molecules can escape into the vapor phase.

« Intramaolacular polar covalent bonds (O — H) remain completely intact during physical
vaparization.

Why other options are incorrect:

« Option A: Water possesses polar covalent bends, not nonpolar covalent bonds, and they
are not broken during boiling.

+ OptionB: Polar covalent intramolecular bonds between oxygen and hydrogen remain
intact; breaking them would constitute chemical decomposition into elemental gases.

+ OptionD: Pure liquid water does not contain anionic lattice of ionic bonds.

Question #61 [T ipLooY

02 Biomolecules

Which statement is true regarding both starch and calluioge?

CORE COMCEPT & DERIVATION

Starchand cellulose are high-maolecular-weight homopolysaccharides composed exclusively of
repeating D-glucose subunits.

Formula / Rule / Reaction:

Starch = (n-D-glucose)y  [0-14 and 0-1.6 glycosidic bonds|

Cellulose = (4-D-glucose),,  [4-1.4 glycosidic honds|

Solution:

s Bothstarch and celluloge yield solely D-glucose upon complete acid-catalyzed hydrolysis.

s Theydifferintheir glycosidic sterecchemistry: starch utilizes a-1.4 (and a-1,8) inkages,
whereas cellulose utilizes linear unbranched 3-1,4 linkages.

‘Why other options are incorrect:

» Option B: Geometric (cis-trans}isomerismoccurs across restricted double bonds orrings,
not between giant polysaccharide sterecisomers with different glycosidic linkages.

» Option C: Humans possess a-amylase to digest starch, but lack cellulase to hydrolyze 3
-1.4-glycosidic bonds, rendering cellulose indigestible dietary fiber.

» OptionD: Starch serves as the carbohydrate energy storage reserve in plants, whereas
cellulose serves as the structural framework of the plant cell wall.
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Question #62 [ZHT) Do

02. Biomolecules
Maost of the manosaccharides form a ring structure when in solution. Forexample. ribose will cr..
CORE CONCEPT & DERIVATION

In aqueous solution, pentoses and hexoses undergo intramolecular hemiacetal or hemiketal
cyclization to form stable five- or six-membered cyclic hemiacetals.

Formula / Rule / Reaction:

Furanose = Five-membered ring containing 4 carbon atoms and 1 oxygen atom

Solution:

* D-ribose is an aldopentose thatundergoes intramolecular nucleophilic addition of the C-4
hiydroxyl group to the C-1carbonyl carban.

» This preduces a five-membered cyclic hemiacetal termed ribofuranose, named by analogy
to the heterocyclic parent compound furan.

Why other options are incorrect:

» OptionA: Glucopyranose is the six-membered ring formed by the aldohexose D-glucose (5
carbons and 1 oxygen atominthe ring).

* OptionC: Glyceraldehyde is anopen-chaintriose (3 carbons) that cannot form a stable
internal cyclic ring.

+ OptionD: Acetaldehyde is a simple two-carben aliphatic aldehyde (CHCHO).

Question #63 BIOLOGY

OT. Cedll
Cyclosis and amoeboid movements are due o
CORE CONCEPT & DERIVATION

Intraceilular cytoplasmic streaming (cyclosis) and pseudopodial crawling are active processes
generated by actin microfilaments interacting with myosin motor proteins.

Formula / Rule / Reaction:

Microfilament motor cycle @ Actin filaments + Myosin + ATP — Cytoplasmic streaming / Sol-gel transitions

Solution:

* Microfilaments are thin, zolid cytoskeletal polymers {roughly 7 nm diameter) composed of
globular actin {G-actin) subunits.

» Dynamic polymerization and depolymerization of actin, coupled with myosin motor activity,
generates the motive force responsible for cyclosis in plant cells and pseudopodial
amoeboid movement inleukocytes and amoebae.

Why other options are incorrect:

s OptionA: Microtubules (tubulin polyrmers) form the mitotic spindle and direct organelle
transport along kinesin/dynein motors, but do not power cyclosis.

+ OptionB: Cilia are specialized axonemal surface organelles that move extracellular fluids or
enable swimming. not intracellular streaming.

+ OptionD: Intermeadiate filarnents provide structural tensile strength and prevent cellular
deformation without direct contractile motor activity.
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Question #64 [THN moLoaY

Proteins and lipids are moalf

d inta glycoproteins and glycolipids by which call organelle?
CORE COMNCEPT & DERIVATION

The Golgi apparatus is the primary subcellular sorting and processing stationresponsible for
terminal glycosylation and conjugation of lipids and proteins.

Formula / Rule / Reaction:

iy Gulgi Glycosyltransdernses:

Palypeptide / Lipid + Oligosacch precursor Glycopratein |/ Glycolipid

Solution:

s Proteing and lipids synthesized in the endeplasmic reticulum travel via transport vesicles to
the *cis* face of the Golgi complex.

« Inside the cisternae, resident glycosyltransferase enzymes attach and remodel complex
carbohydrate side chains, producing mature glycoproteins and glycolipids for secretion or
membrane targeting.

Why other options are incorrect:

+ OptionB: The roughendoplasmic reticulum initiates N-linked core glycosylation of nascent
polypeptides, but terminal remodeling and glyc olipid conjugation take place in the Golgi.

+ Option C: The smmooth endoplasmic reticulum synthesizes neutral lipids, phospholipids, and
steroids, but does not perform terminal glycosylationinto glycolipids.

» OptionD: Ribosomes synthesize raw polypeptide chains through translation; they possess
no glycosylating enzymatic machinery.

Question #65 (AT ol

Which structure of the prokaryotic cell will play the role of the mitachandrion?
CORE COMNCEPT & DERIVATION

Prokaryotic cells lack membrane-bound aorganelles: respiratory enzymes are situated within the
plasma membrane and its internal folded extensions.

Formula / Rule / Reaction:

Factual recall / Qualitative concept.

Solution:

+ Mesosomes are invaginations of the bacterial plazma membrane that increase the surface
area forrespiratory electron transport enzymes and ATP synthaszes.

s Accordingtothe Punjab Textbook of Biology, mesosomes carry out respiratory functions
analogous to mitochondrial cristae in eukaryotic cells.

‘Why ether options are incorrect:

s OptionA: Endospores are dehydrated, cryptabictic sunvival structuras formed by bacteria
underunfavorable environmental stress, not energy-generating organelles.

* OptionB: Cysts are dormant, thick-walled protective stages foundin certain bacteria and
protozoa.

+ Option C: The nucleoid is the iregularly shaped intracellular region containing the bacterial
circular double-stranded DMA genome.
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Question #66 [[ZHT) el

1. Ceil
The cellwali of a prokanyotic cellls composed of:
CORE CONCEPT & DERIVATION

The primary structural polymer of the eubacterial cell wallis peptidoglycan (murein), a
macromolecular pelymer of polysaccharide backbones cross-linked by peptide chains.

Formula / Rule / Reaction:

Peptidoglycan = Glycan backhone [NAG-NAM| + Tetrapeptide side chains

Solution:

» Peptidoglycan consists of altermating amino sugars: N-acetylglucosamine (NAG) and M-
acetylmuramic acid (NAM) joined by 7-14-glycosidic bonds.

s These polysaccharide glycan chains are cross-linked by short amino acid cligopeptides
(tetrapeptides). Thus. it is chemically composed of carbohydrates and amino acid peptides
[proteins).

+ Note onBoardKey: While Option A ("Carbohydrates”) was marked in some preliminary
scoring keys, Option B ("Carbohydrates and Proteins”) represents the comprehensive,
biochemically accurate descripticn of peptidoglycan specifiedin the provincial syllabus.

Why other options are incorrect:

+ OptionA: Pure carbohydrate descriptions apply to plant cellulose or fungal chitin,
neglecting the cross-linking peptide chains essential to peptidoglycan.

« OptionC: Proteins alone form the S-layer of certain archaea, but do not constitute the
peptidoglycan cell wall of eubacteria.

» OptionD: Proteins and lipids form cell membranes, not the structural peptidoglycan
sacculus.

Question #67 BIOLOGY

O3, Enzymes
Competitive inhibitors stop an enzyme from working by:
CORE CONCEPT & DERIVATION

Competitive inhibition involves aninhibitor that reversibly binds directly within the catalytic active
site claft, preventing substrate antry.

Formula / Rule / Reaction:

Enazyme + Inhibitor = EI complex {Active site hlocked)

Solution:

+ Because competitive inhibitors share structural similarity with the natural substrate, they fit
directly into the binding and catalytic residues of the active site.

» By occupying the active site. the inhibitor physically blocks substrate molecules from
accessing catalytic residues, halting product formaticn.

Why other options are incorrect:

+ OptionA: Changing the shape of the enzyme via allosteric binding describes non-
competitive or allosteric inhibition.

s OptionB: The inhibitor binds to the enzyme active site, not te the free substrate in solution.

» Option D: Inhibitors do not exert regulation by binding the chemical products of the
reaction.
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Question #68 TAT] ol

4. Digestion/Mutritian

After the digestion & before absorption. the product of the protein is:
CORE COMNCEPT & DERIVATION

Complete luminal and brush-border enzymatic hydrolysis converts dietary proteins into
absorbable monomeric units for enterocyte transport.

Formula / Rule / Reaction:

o Gastric/Pancreatic Proteases Peptidases
Proteins — T T bty peptides ————+ Free Amino Acids

Solution:

s Endopeptidases (pepsin, trypsin, chymotrypsin) and exopeptidases (carboxypeptidases,
arninopeptidases) systematically hydrolyze internal and terminal peptide bonds.

» Atthebrushborder and within the mucosal enterocytes, dipeptidases complete hydrolysis
so that proteins are fully reduced to free amino acids before entry into the portal
bloodstraam.

Why other options are incorrect:

» Option A: While dipeptides and tripeptides enter enterocytes via PepTl transporters,
official textbook curricula state the end product of protein digestion entering the blocdis
free amino acids.

» Option C: Polypeptides areintermediate digestive products, not the absorbabile end
products.

+ OptionD: Armmoniais a toxic dearnination byproduct formed in the liver during amina acid
catabolizm, not a digestive end product.

Question #69 CHEMISTR

12 Transiticy t

Which of the following transition metals show a 3d5 configuration in their +2 cxidation state?
CORE COMCEPT & DERIVATION
First-row transition metals lose their valence 4s electrons priorto 3d electrons during ionization.

Formula / Rule / Reaction:
Mn (Z = 25) : [Ar]ds?3d® 25 Ma?* © [Arjad®
Solution:
+ Manganese has an atomic number of £ = 256 with ground- state electron configuration

|Ar]ds®ad®.

+ Formingthe +2 oxidation state involves the loss of both 4s valence electrons:
Mn?t = 157 2% 25" 307 3p" 34°
» Thisleaves a stable, half-filled 34 subshell containing Sunpaired electrons.
‘Why other options are incorrect:
« OptionA: Cv’t {2 = 20) loses one 4s and one 3d elactron, leaving |Ar|3d".

« OptionB: Fe* (£ = 26) loses two ds electrons, leaving [ Ar|3d®.

« OptionD: Zn* (Z = 30) loses two 4s electrons, leaving a completely filled [Ar|3d" subshell.
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Question #70 [ZHN | cHeMisTRY

ek & Katones

Which of the following reagents can be used to distinguish between |-pentyne and 2-pentyne?
CORE CONCEPT & DERIVATION

Terminal alkynes possess an acidic, sp-hybridized terminal hydrogen that reacts with heavy metal
complexes toyield insoluble metal acetylide precipitates.

Formula / Rule / Reaction:

CHyCH,CH,C = CH + [Ag{NHy);]OH — CHy;CH,CH,C = CAg | (White ppt) < 2NH; + H,0

Solution:

» 1-Pantyneis a terminal alkyne possessing a weakly acidic acetylenic proton (= C — H).

» ‘Whentreated with Tollens' reagent (ammaoniacal silver nitrate, AgNQ, + NH,OH). 1-pentyne
produces a distinct white precipitate of silver pentynide.

«  2-Pentyneis aninternal alkyne (CH; — C = € — CH,CH;) lacking an acidic terminal hydrogen,
showing no reaction.

Why other options are incorrect:

* Option B: Alkaline KMn0), (Baeyer's reagent) oxidizes both terminal and internal alkynes,
deccloring the purple solution inboth cases.

» OptionC: Erominein carbon tetrachloride (B, / CCLy) undergoes halogen addition withboth
alkynes, discharging the reddish-brown color in both.

+ OptionD: Acidified potassium dichromate does not serve as a diagnostic qualitative test to
distinguish between alkyne isomers.

; CHEMISTRY
Question #71 16. Alcohols & Phenols

In SN reactions, the correct ardarof reactivity of alkyl hallde 57
CORE COMCEPT & DERIVATION

Sy1 substitution proceeds via a two-step mechanismwith a rate-determining unimalacular step
that forms a carbocation intermediate.

Formula / Rule / Reaction:

Reactivity in Sy1 oc Carboeation Stability : 3° > 2° > 1° = CHy

Solution:

» Therate-limiting step of an Sx1 reactionis the heterolytic cleavage of the carbon-halogen
bend te form a planar carbocation intermediate.

« Tertiary carbocations are heavily stabilized by electron-donating inductive effects {+I1and
hyperconjugation from three alkyl groups, lowering the activation energy for tertiary alkyl
halides.

+ Therefore, the reactivity orderis tertiary > secondary > primary.

Why other options are incorrect:

+ Option A: Primary = secondary = tertiary represents the order of reactivity for 8,2
mechanisms governed by steric hindrance.

« OptionC: Secondary alkyl halides are intermediate in reactivity and do not exceed tertiary
halides in Sx1 pathways.

+ OptionD: Primary alkyl halides are the least reactive substrates in Sx1 reactions due to the
instability of primary carbocations.
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Q tion #72 m CHEMISTRY

17. Aldethydes & Ketones
What Is the JUPAC name of dilsoprapyl ketona?
CORE COMNCEPT & DERIVATION

IUPAC rules dictate selecting the longest continuous carbon chain containing the principal
carbonyl group, numbered from the end yielding the lowest locant for the carbonyl carbon.

Formula / Rule / Reaction:

CH;y — CH{CH;) — C(= 0) — CH{CH;) — CHy
Longest continuous chain = § carbons [pentan-3-one)
Substituents at C2 and €4 = two methyl groups

Solution:

+ Diisopropyl ketone consists of two isopropyl groups, —C H{CHy),, attached to a central
carbonyl group: (CHs o OH — C0 — CH{CH)a.

« Thelongest continuous hydrocarbon chain consists of 5 carbon atoms, with the carbonyl
group at carbon-3 (pentan-3-one).

« Methyi groups are present at positions 2 and 4, producing the systemic name 2.4-
dimethylpentan-3-one.

‘Why other options are incorrect:

+ OptionA:Fails to select the longest continuous carbon chain and treats the isopropyl
groups as branch chains on a 3-carbon parent.

» Option C: Flaces the carbonyl group at carbon-2, whichis structurally impossible for
symmeftrical disopropyl ketone.

+ OptionD: Corresponds to pentan-3-one without accounting for the branched methyl

carbons.
CHEMISTRY
Question #73 [T L) 17 Alahyeles & Katias
The appea of or in Tollens te s the pres. e of which of the follow...

CORE COMCEPT & DERIVATION
Aldehydes possess areadily oxidizable carbonyl hydrogen atom, allowing them to reduce mild
oxidizing metal complexes.

Formula / Rule / Reaction:

R-CHO 4+ 2{Ag(NH,),|* + 30H" —+ R-CO0~ + 2Ag" | (Silver Mirror) + ANH, + 2H,0

Solution:

« Tollens' reagent contains the diamminesilver(l) coordination cation, [Ag(INHz)a|*.

s Aldehydes are readily oxidized to carboxylate anions whila reducing Ag” ions to elemental
silver {Ag"), which coats the inner glass surface of the test tube as a reflective silver miror.

‘Why other options are incorrect:

» OptionA: Ketones lack a hydrogen atom bonded directly to the carbonyl carbon and
cannot be oxidized by Tollens' reagent under normal conditions.

» Option C: Carboxylic acids are already at a high oxidation state and do not reduce Tollens'
reagent (with the single exception of formic acid).

+ Option D: Monohydric aliphatic alcohels are mot cxidized by mild ammmeniacal silver
solutions.
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Question #74 [ZHIN CHEMISTRY

16 Aleohols & Phenols
If phanal is treated with 3 moles of canc. HNO, Inthe presence of H; SOy, what will be the prod...

CORE COMCEPT & DERIVATION
The hydroxyl group (—OH) on phenolis a strong activating group that strongly directs electrophilic

substitution to both ortho and para positions.

Formula / Rule / Reaction:

B850 e
CH;OH + FHNO; (oo ;

2, 4, 6-trinitrophenol (Picric acid) + 3Hy0

Solution:

» Because the lone pairs on the phenclic oxygen resonate into the aromatic ring. the ortho and
para positions become activated toward electrophilic attack.

s Whentreated with excess concentrated nitric acid and concentrated sulfuric acid, nitration
ocecurs simultanecusly at positions 2, 4, and 4.

s The resulting product is 2.4 6-trinitrophencl, commonly known as picric acid.

Why other options are incorrect:

+« Option A: o-Nitrophenolis formed when phenol reacts with dilute nitric acid at low
temperatures (room temperatura).

= OptionB: p-Nitrophenalis also a product of dilute nitric acid nitration, separated from the
ortho isomer by steam distillation.

s Option C: A mixture of mono-nitrophanols is produced exclusively using dilute HNO; atlow
temperature, not conc. HNO,.

Question #75 [THEN CHEMISTRY

02, Atomic Stucture
When the éd orbital ls filled, the ent
CORE CONCEPT & DERIVATION

The Aufbau principle dictates that subshells fillin order of increasing (n + [) values, filling the
subshell with the lower principal guantum number» when sums are identical.

ring electron goas into?

Formula / Rule / Reaction:

ForBd:n=6!=2 — n+l=8
FouTp:n=7l=1= n+l=8 (n=T7>6)
Filling sequence : f — 6id —+ Tp — 84

Solution:

s Calculaten + I values for subsequent available subshells: forfd.n +1 =6+ 2 = &

s The subshell withthe next lowest energy is 7p, wheren + 1 = 7+ 1 = 8. Becausen = Tis
greater than n = 6, Tp fillsimmediately after 6d.

‘Why other options are incorrect:
+ OptionA:For7f.n + =T+ 3 = 10, which possasses significantly higher energy.

« OptionB:For7d, n + | = 7 + 2 = 9, which fills after the s and 5g/6.f levels.
» OptionD:The 7= subshell{n + I = 7+ 0 = T)fills before the 5 f and 6d orbitals.
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Q tion #76 m CHEMIS!’R?.

02 Atormic Stiuc

Wihi

slement has the ground state electronic confrguration of 152, 252, 2pé_ 352 Zpa?
CORE COMNCEPT & DERIVATION

The ground-state electronic configuration refiects the total number of atomic electrons
distributed among orbitals according to Hund's rule and Pauli's principle.

Formula / Rule / Reaction:

Total electrons (Z) =2+ 24+ 6+ 24+ 6=18

Solution:

» Summing the superscripts gives the total number of electrons in the neutral atom:

2424+ 6+2+6=18electrons

« Anatomicnumberof Z = 18 corresponds to the noble gas argon (Ar), which possesses a
complete stable valence octet (3s23p%).

‘Why other options are incorrect:

« OptionB: Chicrine has Z = 17 with configuration 1s® 2% 2p" 3s° 3p°.
« OptionC: Sodium has Z = 11 with configuration 1s* 2s* 2p° 3s'.
» OptionD: Sulfur has £ = 16 with configuration 1s* 2s? 2p° 32* 3p'.

= CHEMISTRY
Question #77 L0 12. Transition Elernents
What l= the proton {atomic number) of an elament that has four unpalred electrons in its ground. ..

CORE CONCEPT & DERIVATION
Hund's rule states that degenerate orbitals must each be cccupied by one electron with parallel
spins before pairing begins.

Formula / Rule / Reaction:

Fe(Z = 26): _Ar|‘1.53.'§d° == 3d orbital occupancy @ (TLTHTHTIT)

Solution:

+ Consideriron(Z = 26):its ground state electronic configuration is [Ar|4s*3d".

+ The five degenerate 3d orbitals hold 6 electrons. Distributing these according to Hund's rule:
one orbital receives a paired set of 2 elactrons, while the remaining four orbitals each hold a
single unpaired electron.

« Thisresultsinexactly 4 unpaired electrons.

‘Why other options are incormrect:

« OptionA: Carbon (Z = 6) has configuration 1s* 25* 2p*, having 2 unpaired electronsinits
ground state.

+ OptionB: Silicon{Z = 14)has configuration :Ne::na 3p*, containing 2 unpaired electrons.
+ Option C: Titanium (£ = 22) has configuration [Ar]4s® 34”, containing 2 unpaired electrons.
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Question #78 [ZHTN CHEMISTRY

04. Gases
Which one of the following gases has the lowest density under room conditions?
CORE CONCEPT & DERIVATION

From theideal gas law, the density of a gas at constant temperature and pressure is directly
proporticnal to its molar mass.

Formula / Rule / Reaction:

- = dx M (at constant P and T')

g2

Solution:

+ Compare the molarmasses of the gases in their natural molecular states under room
conditions:

M[Ne) = 20.18 g/mol
M(Na) = 28.02 g/mol
M{0;) = 32.00 g/mal
M(Fy) = 38.00 g/mol

* Because neon has the lowest molar mass, it has the lowest gas density.

‘Why other options are incorrect:

* Option B: Nitrogen exists as diatomic Na (M = 28 g/mol), which is denser than naon.
» Option C: Diatomic oxygen (M = 32 g/mol) has a density of approximately 1.31 g/L.
+ Option D: Diatomic fluorine (M = 38 g/mal) has the highest density among the listed gases.

Question #79 [[ZHTN CHEMISTRY

04.Gases
The process of heat flow between hottar and colder gases re
CORE CONCEPT & DERIVATION

Absolute temperature is a direct macroscopic measure of the average translational kinetic energy
of gas molecules.

s continued until

Formula / Rule / Reaction:

1 3. -
Bi— 5m55= Shal

Solution:

« Thermal equilibrium between two bodies occurs when net heat exchange ceases, meaning
both systems reach the exact same temperature (T = Tk).

+ According tothe kinetic molecular theory of gases, temperature is defined solely by the
mean translational kinetic anergy of the molecules.

+ Therefore, heat transfars until the average translational kinatic energy of all gas molacules
becomes equal.

‘Why other options are incorrect:

+ Option B: Rotational kinetic energy depends on molecular geometry and moments of
inertia, varying widely across different gas species at thermal eguilibrium.

+ OptionC: |deal gas molecules exert nointermolecular forces. making their translational
potential energy zero.

« OptionD: Vibrational modes are guantum-mechanically frozen formany gases at room
temperature and do not define thermal equilibriurm.
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Q tion #80 m CHEMISTRY

07, Equilistiur
What is the uitimate fate of a reversible reaction?

CORE COMCEPT & DERIVATION

Reversible reactions in a closed system advance toward a state of dynamic chemical equilibrium.

Formula / Rule / Reaction:

d[React: d[Product:
Riorward = Rreverm = a:ﬁ widilEs “:ﬂ"c g

Solution:

» Inareversible reaction, products recombine to regenerate the original reactants.

+ Astheforwardrate decreases and the reverse rate increases, they eventually become equal,
reaching dynamic equilibriurn.

» Atthis point, macroscopic concentrations of reactants and products remain constant,
resulting in no net change in concentration over time.

‘Why other options are incorrect:

* Option A: Reversible reactions do not go to completion (100% conversion) in a closed

system.
+ OptionB: Reactants are never completely consumed because the reverse reaction
regenarates them.
+ OptionC: Products are continuously regenerated and maintained at constant equilibrium
levels.
CHEMISTRY
Question #81 m 07. Equiiiarium

ibe reaction, whena product is removed, the equilibrium
CORE CONCEPT & DERIVATION

Le Chatelier's principle states that if a dynamic equilibriumis disturbed, the system will adjust 1o
counteract the imposed change.

Inareve

Hfis towards the,

Formula / Rule / Reaction:

2 Products|

= Femctants] < K. = Forward shift toward products

Solution:

« Removing a product decreases its concentrationin the reaction mixture, causing the
reaction quotient .. to drop below the equilibrium constant K.

« Torestore equilibrium, the forward reaction accelerates relative to the reverse reaction,
consuming reactants to produce more product.

« Thus. the position of equilibriumn shifts toward the product side (to the right).

‘Why other options are incorrect:

+ Option A: The equilibrium shifts toward the reactants only if products are added or
reactants are removed.

s Option C: Chemical equilibria shift in one specific thermodynamic direction, not alternating
back and farth.

+ Option D: Changing product concentration changes ... which alters the equilibrium state.
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Question #82 [THTN CHEMISTRY

OB. Reaction L=

ime intervals is called?

The rate of reaction batween two speac
CORE COMCEPT & DERIVATION
Reaction rates can be expressed over finite macroscopic intervals (average rate) or at a specific
single pointintime (instantaneous rate).

Formula / Rule / Reaction:

T A Re;;t.ant. _ +1'3 P:;lun.

Solution:

» Thechange inconcentration of areactant or product divided by a finite measurable time
interval (At = ¢, — t,)is defined as the average rate of reaction.

& Incontrast, therate at a single instant as At — Orepresents the instantaneousrate:

Instantaneous Rate = lim ﬂ'ﬂ = El.":—l
a0 At dt

Why other options are incorrect:

+ OptionA: The instantaneous rate is evaluated at a single point in time using the tangent
slope, not across a finite interval.

» OptionC: Rate of reaction is a general category that must be specified as average or
instantanecus.

» OptionD: Minimum rate describes the lowest spead during a reaction profile, not an
interval-based rate.

i CHEMISTRY
Question #83 [LUH ] OB, Reaction Kinetics
How will b the rate of reaction if the slope of the curve s greater near the start of the rea. ..

CORE CONCEPT & DERIVATION
On aconcentration-time graph, the derivative d[C|/dt represents the instantaneous reaction rate,
diractly proportional to the steepness of the tangent slope.

Formula / Rule / Reaction:

dlC
Rate = |?t_l| = Slope of tangent

Solution:

« At the start of a chemical reaction, reactant concentrations are at their maximum.

= Asteeper. greater slope on a concentration versus time curve indicates a higherrate of
concentration change perunit time.

» Therefore, a greaterinitial slope corresponds 1o a greater initial rate of reaction.

Why other options are incorrect:

s OptienA: Aconstant rate is characterized by a straight line with a fixed slope {zerc-order
reaction), not a steep curve.

+ OptionB: Atdynamic equilibrium, the net slope of the concentration curve becomes
horizontal (slope = 0).

* OptionD: Asmaller or flatter slope indicates a slower. lesser reaction rate.
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Question #84 CHEMISTRY

09. Thermacherr

What Is the reason for energy change chamical reactions?
CORE COMNCEPT & DERIVATION
The enthalpy change (A H) of a chemical reaction equals the difference between the energy

absorbed to break reactant bonds and the energy released to form product bonds.

Formula / Rule / Reaction:

AHom = Z Bond Energy (bonds broken) — Z Bond Energy (honds formed)

Solution:

+ Breaking existing chemical bonds inreactant molecules is an endothermic process that
requires energy input.

« Forming new chemical bonds in product molecules is an exergonic process that releases
energy.

+ The netenergy change {exothemmic or endothenmic) refiects the guantitative balance
batwean bond breakage and bond formation.

‘Why other options are incorrect:

» Option A: Bond formation only accounts for the energy-releasing step of areaction.
+ OptionB: Bondbreakage only accounts for the energy-abzorbing step of areaction.

» Option D: lonic bonding is a single type of chemical interaction and does not explain
universal thermodynamic reaction changes.

Question #85 [T SHEMIaT

09. Thermacherr

What is the unit of heat

apacity?
CORE COMCEPT & DERIVATION

Heat capacity (") is the amount of heat energy required to raise the temperature of a given body
by one kelvin.

Formula / Rule / Reaction:

L G A OV

=J-K!
AT Kelvin (K)

Solution:

» Heatabsorbed (g)is measured inJoules (I).

+ Temperature change (AT) is measured in Kelvin (K).

« Dividing heat by temperature change gives.J - K- ' (orJ/K).

‘Why other options are incorrect:

« OptionB: k] - mol™ ' is the unit of molar enthalpy (such as molar heat of vaporization or malar
heat of combustion).

» Optien C: "k/K" is a dimensionally invalid unit.

» OptionD: kl.mal” is not anestablished physical unit in thermodynamics.
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Question #86 CHEMISTRY

ocarbens

The addition reaction of 2-butene
CORE CONCEPT & DERIVATION

Electrophilic addition of hydrogen halides to symmetrical alkenes yields a single monchaloalkane
product.

ith HBr produces?

Formula / Rule / Reaction:

CH; — CH = CH — CHy + HBr —+ CH; — CH; — CH{Br) — CH; (2-bromobutane)

Solution:

» 2-Buteneis a symmetrical alkene. Addition of an electrophilic proton(H ') to either sp*
carbon generates an equivalant secondary carbocation{CH; — CH, — C'H — CHy).

» The bromide nuclecphile (Br ) attacks this carbocation, forming 2-bromobutane as the scle
product.

Why other options are incorrect:

+ OptionA: 1-Bromobutane requires addition across terminal 1-butene via anti-Markownikow
free-radical addition.

* OptionC: Z.3-Dibromobutane requires halogenation with molecular bromine (Br;), not
hydrohalogenation with HBr.

« OptionD:1.3-Dibromobutane cannot form from addition to 2-butene.

Question #87 (RGN CHEMISTRY

14, Hydiocarbons
Under suitable conditions alkanes cannot undergo ____
CORE CONCEPT & DERIVATION

Alkanes are saturated aliphatic hydrocarbons possessing exclusively single o bonds, which
prevents them from undergeing addition reactions without eliminating atoms.

__reactions?

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

* Carbonatomsin alkanes are sp” -hybridized, with all four valence orbitals fully saturated by
single covalent bonds.

+ Because they lack x-bonds, alkanes cannct accept additicnal atoms without cleaving
existing bonds via free-radical substitution.

« Thus, alkanes cannot undergo addition reactions.

Why other options are incorrect:

» Option A: Alkanes readily undergo free-radical substitution reactions (such as
photochermical chiorination).

* OptionB: Alkanes underge exothermic combustion in the presence of excess oxygen to
yield CO; and H; 0.

+ OptionC: Alkanes are already fully hydrogenated saturated compounds; they cannot be
hydrogenated further.
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Question #88 cnm:‘fmf

A compound of phosphorus oxide has 43.4% of oxygen. [ts empirical formula
CORE COMCEPT & DERIVATION

The empirical formula represents the simplest wheole-number ratio of atoms of each element ina
chemical compound.

Formula / Rule / Reaction:

Mass (g)

Maoles of element = m

Solution:

» Inal00gsampie: Mass of O = 43.6 g and Mass of P = 100 — 43.6 = 56.4 g.

« Calculate molar amounts:

Shdg

np = m = 1.819 mol

ng = _salig = 2.725 mol
16.0 g /mol

+ Determine the mole ratio by dividing by the smaller value (1.819):

Pig= it S8 gy 0

s Multiply by 2 1o obtain whole numbers: P, 0;.

‘Why other options are incorrect:

« OptionA: P,0; corresponds to:

5 x 16 )
- — = §6.3% oxygen

oy ox18
A= (2%31)+ (5% 16) 142

s OptienC: P;0, contains alarge excess of phosphorus, giving less than 18% oxygen.
» OptionD: PO, requires an oxygen-to-phosphorus ratio of 2:1(50.8% oxygen).

Question #89 CHEMISTR

0. 31 =1y

Which element is used as a standard to determine the atomic mass of an elemeant ?
CORE CONCEPT & DERIVATION

The interational standard for relative atomic masses is defined against the pure carbon-12 (12C)
isotope.

Formula / Rule / Reaction:

lamu=1u= = % Mass of one atom of '*C = 1.66054 x 1077 kg

Solution:

» Byinternational agreement (IUPAC, 1961), the carbon-12 isotope is assigned an exact mass of
12.000 atomic mass units.

« The atomic masses of all other elements are measured relative to this single baseline
reference.

Why other options are incorrect:

+ Option A:Hydrogen-1was used as the historical standard in the early 19th century, but was
later replaced due to isotopic variability.

* Option C: Phosphorus has never been employed as an intemational mass scale reference.

» OptionD: Chlorine consists of two abundant stable isotopes (P Cland ' Cl), making it
unsuitable as an absolute reference.
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CHEMISTRY
Question #90 [T 01, Stichiometry
The average weight of atoms of an element compared to the weight of oneatamaof _________ isca..
CORE CONCEPT & DERIVATION

Atomic weight (relative atomic mass) is a dimensionless physical quantity defined as the ratio of
the average mass of atoms of an element to 1/12 the mass of an atom of carbon-12.

Formula / Rule / Reaction:

i Average mass of one atom of element
f é % Mass of one atom of *C

Solution:

s By definition, relative atomic mass compares the average isotopic mass of anelerment
against the standard mass of one carbon atom (specifically 1/12 of a *C atom).

» Carbonprovides a solid, readily handled. stable baseline with negligible chemical handling
loss.

Why other options are incorrect:

+ OptionB: Helium iz an inert noble gas that has never servad as the intemational standard for
relative atomic masses.

* Option C: Hydrogen was replaced by oxygen in the early 20th century, which was
subsequently replaced by carbon-12.

» OptionD: Nitrogenis not used as the standard element for defining atomic weights.

Question #91 m CHEMISTRY

0. Steichiametry

The same moies of H2, N2, and 02 are present in 0.1cc vol
CORE CONCEPT & DERIVATION

Avogadro's hypothesis states that equal numbers of moles of any gas contain an identical number
of molecules regardless of chemical identity.

TR Which one has the greates ..

Formula / Rule / Reaction:

N=nxN, (N;=8022x 10" molecules/mol)

Solution:

« The guestion states that the same number of moles (r) of Hy, No, and O, are present.

+ Because total particle numberis governed solely by N = n = N, identical molar quantities
containthe exact same number of molecules.

Why other options are incorrect:

« OptionA: N, does not contain more molecules because molecular count is independent of
molar mass.

s+ OptionB: H; occupies the same molar count, despite having alowear molecular mass and
smaller size.

* OptionC: O:has the same number of molecules as the other gases.
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Q tion #92 m CHEMISTRY

04 Liquids

Which s not a property of fquid?

CORE COMNCEPT & DERIVATION

Properties of liquids describe physical characteristics intrinsic to the liquid state, whereas phase
transitions describe boundaries between physical states.

Formula / Rule / Reaction:

Gl Mebms (Fosion) Liquid

Solution:

s Osmotic pressure, freezing point, vapor pressure, surface tensicn. viscosity, and diffusion
are defined physical properties of the liquid state and liquid sclutions.

« Meltingis a phase transiticn that solid substances undergo when heated to their melting
point: liquids do not melt.

Why other options are incorrect:

+ Option A: Osmotic prassure is a colligative property of liquid solutions.

* Option B: Freezing point is a physical characteristic property of liguids as they transitioninto
salids.

+ OptionC: Diffusion is a transport property of liguids driven by random molecular motion.

Q tion #93 m CHEMISTRY

03 Liuids

Which type of forces axist betweenloding malecul
CORE CONCEPT & DERIVATION

Monpelar homonuclear diatomic molecules interact via transient electrostatic attractions known
as London dispersion forces.

Formula / Rule / Reaction:

London dispersion force = Instantaneous temporary dipole - - - Induced dipole

Solution:

» lodine{Iz)is a nonpolar homonuclear diatomic melecule with zero permanent dipole
moment.

» Becauseiodine has a large, polarizable electron cloud (53 electrons per atom), temporary
fluctuaticns in electron density create instantaneous dipoles.

+ Theseinduce complementary dipoles in adjacent molecules, generating instantaneous
dipole-induced dipole attractions (Londen digpersion forces).

Why other options are incorrect:

* Option A: Dipole-dipole forces require molecules with permanent dipole moments (polar
molecules such as HCL.

+ OptionB: Dipole-induced dipole forces (Debye forces) occur between a permanent polar
molecule and a nonpolar molecule.

s OptionD: "Non-polarforces”is aninformal phrase; the fermal chemical termis
instantanecus dipole-induced dipole forces.
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Question #94 ey

Inanisotropic erystals, which property doas net change with the change in direction of crystal...
CORE CONCEPT & DERIVATION

Anisotropy is the directional dependence of physical properties in a crystalline solid, resulting from
non-uniform lattice spacing along different axes.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

= Anisotropic propertias include alactrical conductance, thermal conductivity, cleavage
planes, and refractive index, all of which vary depending on the crystallographic axis of
measurement.

+ Molarmass is an intrinsic scalar cherical property determined sclely by chemical formula
and isotopic composition; it remains completely independent of physical direction or
geometry.

Why other options are incorrect:

+ OptionA: Electrical conductance in anisctropic crystals {such as graphite along vs. across
graphene sheets) varies significantly with direction.

« OptionB: Thermal conductance varies according to directional lattice vibration iphonon)
pathways.

» OptionD: Refractive index vares with direction in non-cubic crystals. leading to optical
phencmena like double refraction (birefringence).

Question #95 [[ZHLN CHEMISTRY

Q4. Solids
Inmetals, why does electric c onductivity decraase with the increase of tamperature?
CORE CONCEPT & DERIVATION

Electrical resistance in metallic conductors arises from collisions between conduction electrons
andvibrating lattice cations.

Formula / Rule / Reaction:

By = Ry(1 + aAT}) = Lattice vibration amplitude 4 = T

Solution:

» Inametallic lattice, delocalized valence electrons move freely through an array of positive
metal ions.

* Astemperature rises, metal cations absorb thermal energy and vibrate with greater
amplitude about their fived equilibrium fattice sites.

« Theselargerlattice oscillations increase the scattaring cross-section and collision
frequency with drifting conduction electrons, increasing electrical resistance and
decreasing electrical conductivity.

Why other options are incorrect:

+ OptionA: The thermal root-mean-sguare speed of electrons increases with temperature,
rather than decreasing.

» Option C: Electrons constantly change direction due to collisions, whichis a symptom of
scattering rather than the root cause of decreased conductivity.

« OptionD: Thermal conduction via electron collisions explains thermal transport. not the
decrease in electrical conductivity,
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Question #96 | cHeMisTRY

03 Cherica Beading
Why dees fluorine have less electron affinity as compared to bromine?
CORE COMNCEPT & DERIVATION

Electron affinity anomalies in small period-Z non-metals arise from high electron-electron
repulsion within compact valence subshells.

Formula / Rule / Reaction:

Electron Affinity values : C1 (—349 kl /mol) = Br {325 kJ/mol) > F (-328 kJ/mol)

Solution:

*  Fluorine has an exceptionally small atomic radius with its nine electrons compressed into
compact 2z and 2p orbitals.

« This produces a dense electron cloud with high inter-electronic repulsion, which partially
destabilizes and opposes the entry of anincoming electron.

» Inlarger halogens, the valence subshells are more diffuse, resulting inlower electron-
alectron repulsion and an anomalously favorable electron affinity compared to compact
fluorine.

Why other options are incorrect:

» Option A: Flucrine has the highest electronegativity (4.0 on the Pauling scale), which would
favor, rather than reduce, electron attraction.

+ OptionC: Allhalogens (F. Cl, Br, |} possess sevenvalence electrons; this factor does not
explain differences among them.

s Option D: Highionization enargy measures the energy required taremaove an electron, not
the affinity for adding one.

Question #97 CHEMISTRY

10. Electrechemistry

Whi

1 oxyacid of halogen (s a strong oxidizing agent?
CORE CONCEPT & DERIVATION

The oxidizing power of chlorine oxoacids decreases as the oxidation state of the central halogen
increases, due to kinetic stability and oxo-anion rescnance stabilization.

Formula / Rule / Reaction:

Standard Reduction Potentials in acid :
HOIO+HY +2 = 0l +HaO (E° = +163V)
ClO; +2H" + 26 —+ ClO; + HyQ (E° = +1.23 V)

Selution:

s Hypochlorous acid (HC1O, where Clisin the +1 oxidation state) has the highest reduction
potential and is the most powerful oxidizing agent among the chlorine oxoacids.

* Asoxygenatoms are added (from HCLO to HCIO,). the conjugate base undergoes
resonance stabilization across multiple electronegative cxygen atoms, making perchloric
acid (HC104) thermodynamically and kinetically more stable and aweaker oxidizing agentin
dilute solution.

Why other options are incorrect:

« Option A: HC10, is the strongest acid due to extensive conjugate base resonance, but itis
the weakest oxidizing agent in dilute agueous conditions.

+ OptionB: HCIO, is intermediate in cxidizing ability. weaker than HCIO.
+ Option D: HC10, has alower reduction potential than HCIO.
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Question #98 [[ZHEN _ CHEMiSTRY

4. Hydrocarbens

Alkylbanzene Is formed when banzene is treated with an alkyl halide In the presence of anhydrou. ..
CORE CONCEPT & DERIVATION
Electrophilic aromatic substitution of an alkyl group onto abenzene ring using an alkyi halide and a

Lewis acid catalyst is termed Friedel-Crafts alkylation.

Formula / Rule / Reaction:

Colly 4 R AL o pp Ly

Solution:

s Thelewis acid catalyst (anhydroug AlCL ) coordinates to the alkyl halide (R-X), generating an
electrophilic carbocation or polarized complex (R~ - AICLX ).

« The nucleophilic aromatic =-system attacks this carbocation, followed by deprotonation to
regenearate aromaticity and form an alkylbenzene.

Why other options are incorrect:

s+ Option A: Halogenation replaces an aromatic hydrogen with a halogen atom using
molecular halogen (Cly /FaCly).

* Option B: Friedel-Crafts acylationintroduces an acyl group (R-CO—) using an acyl halide (
RCOCH).

* OptionD: Sulphonation introduces a sulfonic acid group (—S03H) using fuming sulfuric acid.

Question #99 CHEMISTRY

16, Mleshols & Phandls

The incraasing stability order of the following compounds (1) CH
CORE CONCEPT & DERIVATION

Carbocation stability is governed by the dispersal of positive charge through hyperconjugation
and inductive electron donation from adjacent alkyl groups.

2 CH2+ (2)(CH3I3C+(3) CHE..

Formula / Rule / Reaction:

Carbocation Stability : 3° > 2° > 1°

Solution:
» Compound (2)is the tertiary carbocation, {CHy ) C * stabilized by 9 hyperconjugative a-

hydrogens and three electron-donating methyl groups.

* Compound (3} is the secondary carbocation, CH,;CH,CH" CH,, stabilized by 5
hyperconjugative a-hydrogens.

s Compound (1) is the primary carbocation. CH,CH,CH, . with only 2 a-hydrogens.

« Arranged from most to least stable gives: 2 -

Why other options are incorrect:
* OptionA: Inverts the true stability sequence by ranking primary above tertiary.

s OptionB: Places the secondary carbocation ahead of the more stable tertiary carbocation.

» OptionD:Incomectly orders secondary and tertiary carbocations relative to primary.
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Question #100 CHEMISTRY

16 Alcohols & Phanols

When 2-bromopropane reacts with sodium ethoxide, the major product isfare?

CORE COMCEPT & DERIVATION

Secondary alkyl halides reacting with strong, unhindered alkoxide bases predominantly undergo
bimelecular elimination (E2) rather than substitution.

Formula / Rule / Reaction:

CH; — CH(Br) — CH; + CH;0H,0 Na® = CH, — CH = CH; + CH;CH,0H + NaBir

Solution:

s Z-Bromopropaneis asecondary alkyl halide. Sedium ethoxide (NaOCHLCH,) is astrong
nucleophile and strong Bronsted base.

+ Because steric hindrance around the secondary carbon impedes direct Sx 2 backside
attack, the ethoxide ion abstracts a - proton, causing concerted E2 elimination of bromide.

« This produces propene as the predominant major product.

‘Why other options are incorrect:

+ OptionA: Propaneis a fully saturated alkane and cannot be formed without strong catalytic
reduction.

» Option C: Ethylisopropyl etheris the miner product formed via 5,2 substitution.

« OptionD: Propane is not formed, making this option incorrect.

CHEMISTRY

edes & Hetanes

Question #101

Propanone can be prepared from propyne by:
CORE COMNCEPT & DERIVATION
Hydration of alkynes in the presence of mercuric sulfate and sulfuric acid follows Markovnikov's

rule to produce an unstable enol intermediate that rapidly tautomerizes into a ketone.

Formula / Rule / Reaction:

HeS0, /H:80,

CH; — C = CH+H;0 [CH; — C{OH) = CHz| = CHs — CO — CHy

Solution:

» Propyneundergoes electrophilic addition of water catalyzed by Hg** and dilute H,80, at
approximately 60°Cto 80°C.

+ Following Markovnikov addition, the hydroxyl group attaches to the internal carbon atom,
forming prop=1-en-2-ol (an enal).

s The enol rapidly tautomerizes to its thermodynamically stable keto form, prepanone
[acetone).

‘Why other options are incorrect:

+ OptionA: Passing alkyne and steam over magnesium at elevated temperatures does not
yield selective hydration to ketones.

= OptionB: Zinc chromate catalysts are used in industrial methanol synthesis, not for the
alkyne hydration pathway.

+ OptionD: lodine and sodium hydroxide form the iodoform reagent, which cleaves methy!
ketones rather than synthesizing propancne from propyne.
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Question #102 [[ZHLN CHEMISTRY

18. Carboxylic Acids

If carboxylic acid and ketane groups C=0 are present In a chain, then final name will be given ...
CORE CONCEPT & DERIVATION

IUPAC priority rules mandate that the carboxylic acid group takes precedence over ketones,
designating the acid as the principal functional group suffix while the ketone is cited as a prefic.

Formula / Rule / Reaction:

IUPAC Priority : —COOH > -CHO>C=0>-0H>-NH; > C=C>=C=C

Solution:

» ‘Whenbothacarboxylic acid (- COOH) and a ketone (C = O) are present, the carboxylic acid
receivas the highest priority and detarmines the terminal suffic "-oic acid”.

+ The ketone carbonyl oxygen is treated as a substituent and designated by the prefix "oxo-"
along withits numerical locant.

+ Therefore, the structure is named as an oxo-alkanoic acid (prefo: oxo, suffix: cic acid).

Why other options are incorrect:

» OptionB: "-one" is a suffix used only when the ketone is the principal functional group of the
molecule.

» Option C: Dual suffixes cannot be used simultaneously for different oxygenated functional
groups under standard IUPAC rules.

= OptionD: Option Ais the precise nomenclature protecol.

Question #103 CHEMISTRY

18. Carboxylic Acids

Acetic acid is a weaker acid than sulphuric acid because of whi
CORE CONCEPT & DERIVATION

Acid strength is guantified by the equilibrium degree of disscciation (o) and the acid disscciation
constant (K,)in aqueous solution.

1of the following reasons?

Formula / Rule / Reaction:
CH;CO0H + HyO = CHyC00™ + Hy0F (K, = 1.8 x 1075, a0 = 1%)

H,50, + H,0 — HSO, + H,0F (K, % 1,0 = 100%)

Solution:

» Sulfuric acid is a mineral acid that undergoes complete ionization in dilute aqueous solution,
releasing a high concentration of hydroniumions.

+ Acetic acid is an organic weak acid that ionizes only slightly (typically less than 1% to 2% at
standard concentrations), existing primarily as undissociated molecules.

* [tslesser degree of ionization accounts directly for its lower acid strength.

Why other options are incorrect:

= Option A: Thermal decomposition is a pyrolytic property that does not govern standard
solution acid-base dissociation equilibria.

« OptionC: The presence of the carboxyl group defines carboxylic acids. but structural group
classification does not explain the physical degree of ionization.

« OptionD: The mathyl group exhibits an alactron-donating inductive effect (+ 1), which
destabilizes the conjugate base, but the fundamental definition of weak acid behavior is
incomplete ionization.
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CHEMISTRY

18. Carbouylic Acids

Question #104

Mr. Khan rixes acetic

id with thionwl chloride. Which praduct is obtained?

CORE COMCEPT & DERIVATION

Thionyl chioride selectively replaces the carboxylic hydroxyl group with a chlorine atom, producing
an acyl chloride alongside gaseous byproducts.

Formula / Rule / Reaction:

CH;COOH + 50Cl —+ CHy;COCI 4+ 80, 1 +HCI 1

Solution:

* Nucleophilic attack of the carboxylic oxygen on thionyl chloride forms a chlorosulfite
intermediate.

» Subseguent attack by chloride ion displaces the leaving group, producing acetyl chloride
CH:COCI).

« Bothsulfur dioxide ($0,) and hydrogen chlcride (HC) evolve as gases. driving the reaction to
completion.

Why other options are incorrect:

» Option B: Chlcromethane (CH;Cl)is not formed because the carbon-carbon single bondis
not cleaved under these conditions.

» Option C: Ester formation (methyl acetate) requires an alcohol reacting with the acid, not

thionyl chloride.
+ Option D: Decarboxylation to chloromethane does not occur during this nucleophilic acyl
substitution.
CHEMISTRY
Question #105 [[ZHEN 16, flcohals & Phenals
Dehydration of alcohol gives which of the following products in the prase of H;50,at 14002

CORE CONCEPT & DERIVATION

Acid-catalyzed dehydration of primary alc ohols is temperature-dependent, yielding ethers via
bimolecular condensation at lower temperatures and alkenes via elimination at higher
temperatures.

Formula / Rule / Reaction:

2C,H.0H Cone. HS0y, 140 C C.H. — 0 — C.H; + H,0

C,H,0H G BE0LIVE, vy _ (g, 4 H,0

Solution:

« At140°Cinthe presence of excess ethancl and concentrated sulfuric acid. an unprotonated
alcohol melecule performs an Sy 2 attack on a protenated alkyloxenium icon.

+ Lossofaproton from the resulting dialkyloxoniumintermediate generates diethyl ether.
(Note: "1400" in the guesticn stem represents a typographical artifact for 140°C).

‘Why other options are incorrect:

» Option A: Acetaldehyde requires oxidative dehydrogenation with potassium dichromate,
not sulfuric acid dehydration.

+ OptionC: Acetone is athree-carbon ketone that cannot be synthesized by dehydrating
ethanol.

s OptionD: Ethyl chloride requires a halogenating reagent like HCL PCls, or 80Cl.
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Question #106 CHEMISTRY

18. Carboxylic Acids
Complete oxidation of alcohol gives which of the following?
CORE CONCEPT & DERIVATION

Primary alcohols undergo stepwise oxidation through an aldehyde intermediate, culminating inthe
forrnation of a carboxylic acid when treated with strong oxidizing agents.

Formula / Rule / Reaction:

R-CH,0H-“L B-cno % pcoou

Solution:

s Primary alcohols are first oxidized to aldehydas by the loss of two hydrogen atoms.

« Because aldehydes retain a reactive carbonyl hydragen, strong agueous oxidizing agents
(such as acidified K, Cr,0; or KMnO,) further oxidize them to carboxylic acids.

« Therefore, terminal complete oxidation yields a carboxylic acid.

‘Why other options are incorrect:

* Option A: Aldehydes are partial or controlled oxidation products isolated only when using
mild, anhydrous oxidants like PCC.

+ OptionB: Alkanes are fully reduced hydrocarbons and cannot form via oxidation.

» OptionD: Ketones are the oxidation products of secondary alcohols and resist further
oxidationwithout carbon chain fragmentation.

Question #107 CHEMISTRY

a7, Equiliarium
Cine can astimate the direction inwhich the equilibrivm v
CORE CONCEPT & DERIVATION

Le Chatelier's principle predicts the gualitative response of a chemical system at dynamic
equilibrium to external changes in termperature, pressure, of concentration.

hift with the haip of

Formula / Rule / Reaction:

Factualrecall / Qualitative concept.

Solution:

+ Le Chatelier's principle states that if a stress {change in concentration, temperature, or
pressure}is applied to a system at equilibrium, the position of equilibrium will shift inthe
direction that counteracts the imposed stress.

s This provides a reliable predictive framewark for determining whether the forward or reverse
pathwayis favored.

Why other options are incorrect:

+ OptionB: The Law of Mass Action defines the mathematical relaticnship between reactant
and product concentrations at equilibrium {the equilibriurn constant expression), but dees
not predict stress-induced directional shifts.

+ OptionC: Hess's Law statas that total enthalpy change is independent of pathway,
applicable to thermochemical state functicns.

» OptionD: The law of heat of formation quantifies enthalpy changes accompanying
compound formation frem standard constituent elements.
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Question #108 [[ZHE] CHEMISTRY

03 Chemical Beadng
The bond energy of hydrogen in the H; molecule is:
CORE COMNCEPT & DERIVATION

Bond dissociation energy is the standard enthalpy change required to homolytically cleave one
mole of gaseous covalent bonds into separate gaseous atoms.

Formula / Rule / Reaction:

My, —+ 2Hy,, AN = 4436 kJ/mol

Solution:

» Thesingle sigma covalent bond batween two 1s orbitals in an H; molecule has a
characteristic bond length of 74 pm.

« Homalytic cleavage of this strong covalent bond requires an energy input of exactly
436 kJ ‘mol (or approximately 104 keal /mal).

‘Why other options are incorrect:

+ OptionA: 242 k] /mol is the approximate bond dissociation energy of the chlorine molecule |
Cl- Q.

+ Option B: 431 kJ/mol represents the bond energy of a heteronuclear hydrogen halide bond,
specifically H — CL

* OptionD: 346 kJ/mol coresponds to the standard carbon-carbon single bond energy (C —
).

Q tion #109 m CHEMISTRY

12 Fundamentsi Principles of Organic Che ¥

What are vinyl alcohol and acetaldehyde?

CORE COMNCEPT & DERIVATION
Tautomaerizm is a dynamic constitutional isomerism involving the rapid intramolecular migration of

a proton accompanied by a switch between adjacent single and double bonds.

Formula / Rule / Reaction:

CH, = CH — OH {enol farm) = CHy — CH = O (keto form)

Solution:

» Vinyl alcahol (ethenol) and acetaldehyde (ethanal) share the identical molecular farmula
CoH40.

» Theyinterconvert via 1.3-proton migration betweean oxygen and carbon, accompanied by
the shift of a x-electron pair.

« Thisrepresents keto-enol tautomerism, inwhich the keto form (acetaldehyde)is heavily
favored thermodynamically.

‘Why other options are incorrect:

* Option A: Position isomers possess identical functional groups located at different carbon
positions along the same skeleton.

» OptionB: Functional group isomers differinfunctional group but do not existin rapid
dynamic equilibrium under ambient conditions.

« Option C: Metamers possess unegual distribution of alkyl carbon chains oneither side of a
polyvalent bridging heteroatom.
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Question #110 [ZHTN CHEMISTRY

10. Blectroche try

What is the exidation numbser of frae magnesium?
CORE CONCEPT & DERIVATION

According to standard IUPAC oxidation state rules, any chemical element existing in its pure,
uncombined, elemental state has an oxidation number of zero.

Formula / Rule / Reaction:

Oxidation state of uncombined free element {Mgg] =0

Solution:

* Inelemental free magnesium metal, the atoms are not bonded to any other element and
have neitherlost nor gained electrons.

s Therefore, its formal oxidation numberis identically O

« Magnesium displays an oxidation state of +2 only when chemically combined in compounds
(such as MgCL, or MgO).

Why other options are incorrect:

» OptionB: +1is anunstable, non-standard oxidation state for alkaline earth metals.
* OptionC: +2is the oxidation number of magnesium inits combined ionic or covalent
compounds, notin its free elemental state.

+ OptionD: +3would require removing a core electron from a closed neon shell, whichis
chemically inaccessible.

CHEMISTRY
Question #111 [[ZH) S

1.5 & PBlock E

t! atls extracted from bauxite.
CORE CONCEPT & DERIVATION

Bauxite is the principal naturally occurring sedimentary mineral ore used inthe industrial extraction
of aluminum.

1e metal b

Formula / Rule / Reaction:

Bayer Process Hall-Hérnuh Electrolys

ALO; 441+ 300,

Bauxite = Al;Oy - 2H,0

Solution:

» Bauxite consists primarily of hydrated aluminum oxides {gibbsite. boehmite, diaspore) mixed
with iren cxide and silicaimpurities.

« |tis purified via the Bayer process ta yield pure anhydrous alumina {Al:Oz), whichis then
digsolved inmiolten cryolite and electrolytically reduced to metallic aluminum via the Hall-
Héroult process.

Why other options are incorrect:

« OptionB: Calcium is commercially extracted from limestone (calcite, CaCO;) or gypsum|(
Ca80, - 2H;0).

* Option C: Magnesium is extracted from dolomite, magnesite, or seawater camallite.

s Optien D: Copper is extracted from sulfide ores such as chalcopyrite {CuFeS,) or malachite.
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Question #112 N.5&PE i’:?zlsmv

Wihi

1of the followling has the highest atomic radius in its period?
CORE COMNCEPT & DERIVATION

Atomic radius decreases across any period from left to right due to the progressive increase in
effective nuclear charge (Z,.q) with constant core shielding.

Formula / Rule / Reaction:

Atomic Radins across period ¢ Group 1 (Alkali) > Group 2 = - -- > Group 16 (Chaleogens) = Group 17 (Hal

Solution:

* Asone moves from left to ight across a horizontal period, protons are added to the nucleus
while electrons enter the same principalvalence shell.

» The steady rise in effective nuclear charge draws the electron cloud closer to the nucleus.

» Because alkali metals occupy Group 1 at the extrerne left of each period, they possess the
lowest effective nuclear charge and the largest atomic radius in their respective periods.

‘Why other options are incorrect:

» Option A: Alkaline earth metals (Group 2) have an additional nuclear proton, contracting
their valence shell relative to Group 1.

» Option C: Chalcogens (Group 16} reside near the farright of the period and possess much
smaller atomic radii.

» OptionD: Halogens (Group 17) possess nearly the smaliest covalent radii in any given period
due to high effective nuclear charge.

CHEMISTRY
Question #113 118 & P Block Elermen

Elaments
The elactranic canhgurations of same alemants are given balow. Recognize the alement ¢
CORE CONCEPT & DERIVATION

The main-group number in the classical Mendeleav/representative systam (Group 1A or Group 13}
equals the total number of valence electrons in the outermost s and p subshells.

Formula / Rule / Reaction:

Group 1A (13) valence configuration = ns'np'  (Total valence electrons = 3)

Solution:

+ Anelement with the configuration 1s® 25 2p! has 3 valence electrons inits second shell{two
in 25, one in2p).

» This coresponds to boron (£ = 5), the head elernent of Group A (Group 13).

Why other options are incorrect:

+ OptionA: 1s* 2% 25" has 5 valence electrons, placing itin Group WA (Group 15, nitrogen
family).

« OptionB: 1s? 25 2p! has & valence electrons, placing itin Group VIA (Group 16, chalcogens).

« OptionD: 15 25° 2p” has 4 valence electrons, placing itin Group IVA (Group 14, carbon
family).
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Question #114 CHEMISTRY

1.5 & P Block Elerments
All atkall matals react with chlenine gas to form white me

CORE CONCEPT & DERIVATION

Salts formed by the neutralization of a strong alkali metal base with a strong acid do not undergo
hydrolysis inwater, producing a neutral aqueous solution.

fchioride salt. The meatal chlaride...

Formula / Rule / Reaction:
2My,; + Clajg) — 2MCl,y  (where M = Na, K, etc.)

MCl, 5 MY, +CL,,  (pH = 7.0)

g

Solution:

»  Alkalimetal chlorides (such as NaCl and KCl) are ionic crystalline solids with high lattice
hydration energies that dissclve completely in water.

s Because neither Na® nor CI” hydrolyzes water (originating fromthe strong base NaOH and
strong acid HC), the concentrations of [H'| and [OH ™| remain equal, yielding a neutral
solutionofpH 7.

Why other options are incorrect:

« OptionA: All alkalimetal halides are highly soluble inwater due to favorable ion-dipole
hydraticninteractions.

= OptionC: Acidic soluticns (pH 1) are formed by salts of weak bases and strong acids (such
as AICL), which undergo cationic hydrolysis.

« Option D: Alkaline solutions (pH 14) are formed by basic salts (such as Na,C05), not neutral

binary halides.
- CHEMISTRY
Question #115 11.5 & PBlock Elements

W ane of tham (s amphateric innature?
CORE CONCEPT & DERIVATION

Amphoteric oxides are capable of reacting chemically as both an acid and a base, neutralizing both
to form salts.

Formula / Rule / Reaction:
BeO 4+ 2HC| — BeCly + HyO  {Basic behavior)

Be(r + 2NaOH + Hy 0 — Nag|[Be{OH),| ({Acidic behavior)

Solution:

« Beryllium has a smallionic radius and an exceptionally high charge density (g/+), givingits
bonds significant covalent character via Fajans' rules.

* Consequently, berylium oxide (BeO) reacts with strong acids to form beryllium salts and with
strong bases to form beryllate complexes, demonstrating amphoteric character.

Why other options are incorrect:
* Option A: Lithiurn oxide {Li, 0} is strongly basic, digsolving in water to form lithiurn hydroxide.

+ OptionC: Calcium oxide (Ca() is an alkaline earth basic oxide that forms calcium hydroxide.

+ OptionD: Potassium oxide (K,0) is a strangly basic alkali oxide.
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CHEMISTRY
Question #7116 [UHCY 12. Transition Elarnents
Which of the followlng is caract electronic configuration of iron (I} ion (ator 10.of Fel.

CORE COMCEPT & DERIVATION
Dwring the ionization of transition metals, the outermost 4= electrons are at a higher radial
distributicn and are remnoved before any 3d electrons.

Formula / Rule / Reaction:

Fe(Z = 26) : [Arl4ai3d® 4 Pe?* : [Arjda"3d®

Solution:

« Neutraliron has 26 electrons with ground state 157 25 2p% 3% 3p° 457 34",

« Forming the iron{ll) cation (Fe® ! )involves the loss of twa valence electrons, which are
removed from the 4s subshell.

» Thisleaves six electrons in the 3d subshell: | Ar|4s"3d®.

‘Why other options are incorrect:

« OptionB: [Ar]4s°3d" is the ground-state configuration of neutral, un-ionized elemental iron.
« Option C: [Ar]ds*3d" incomectly removes two 3d electrons while retaining the 4s electrans.

+ OptionD: [Ar|4s*3d" represents a monovalent iron ion or unground state configuration.

Question #117 CHEMISTRY

18. Carbowylic Acids
Which of the functional groups are present inethyl acetate?
CORE CONCEPT & DERIVATION

Esters are carboxylic acid derivatives characterized by a carbonyl group bonded directly to an
alkoxyl group.

Formula / Rule / Reaction:

General formuls of ester = R — COO — R' = Ethyl acetate = CH, — C(=0) — O — CH,CH,

Selution:

» Ethylacetate (ethy| ethanoate) is formed by the condensation esterification of acetic acid
with ethanol.

+ Itsstructure contains the characteristic esterlinkage (—C00-), consisting of a carbonyl
group {C = 0) linked to an ethoxy group (- OCH2CHz).

‘Why other options are incorrect:

» OptionA:The aldehyde group contains aterminal —CHO unit.
+ OptionB: The carboxy| group contains a free ionizable —COOHuunit, which is modified into
an ester linkage here.

» Option D: An ether group consists of an oxygen atom linked between two sp3 carbons (R —
0 — R)without an adjacent carbonyl.
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Question #118 cHEnlsrm:

3. Funds Ttal Princiole: ic Che

What is the molecular formula of the pyridine molecule?
CORE CONCEPT & DERIVATION

Pyridine is a six- membered heterocyclic aromatic compound isoelectronic with benzene, in which
one CH group is replaced by a nitrogen atom.

Formula / Rule / Reaction:

Pyridine = C;H;N (6 7 electrons conforming to Hickel's 4n + 2 rule)

Solution:

» Pyridine consists of a planar hexagonal ring containing five carbon atoms and one nitrogen
atom.

+ Eachcarbonatomis bonded to a single hydrogen atom, yielding five carbons, fve:
hydrogens, and one nitrogen atom: C;HzN.

Why other options are incorrect:

« OptionA: C H;N contains 6 carbon atoms, which violates the valency of the six-memberaed
pyridine ring.

+ Option C: C;H;NH represents the protonated pyridinium cation (ICs HsNH| *).

« OptionD: Oy H;Nis aninvalid molecular fermula.

Question #119 CHEMISTRY

14, Hydroc,

Identify which method is used to prepare alkynes?
CORE COMCEPT & DERIVATION
Alkynes can be synthesized through the stepwise elimination of two equivalents of hydrogen

halide fromvicinal dihalides using a strong base. or through the electrolysis of agueous salts of
unsaturated dicarboxylic acids.

Formula / Rule / Reaction:

R-CH(Br)-CH,Br + 2KOH ;% R-C = CH + 2KBr + 2H,0

Solution:

» Whenavicinal dihalide {such as 1,2-dibromoethane) is heated with a strong base like
alcoholic potassium hydroxide (KOH) or sodium amide (NalNHa), it undergoes double
dehydrohalogenation te yield an alkyne (ethyne).

s Note onBoardKey: Option Cin provincial past paper keys describes this
dehydrohalogenation route. Additionally, Kolbe's electrolysis of potassium salts of
unsaturated dicarboxylic acids (maleic or fumaric acid) also yields alkynes. Option C
represents the standard laboratory eliminaticn route taught inthe textbook chapter cn
alkynes.

Why other options are incorrect:

* Option A: Dehalogenation of vicinal dihalides with zinc metal in methanol yields an alkene,
notanalkyne.

+ OptionB: Dehydration of alcohaols over alumina (Al:(0y) at elevated temperatures yields
alkenes.

+ OptionD: Kolbe's electrolysis yields alkynes only when using unsaturated dicarboxylic acid
salts (such as maleic acid), but standard saturated dicarboxylic acid salts yield alkenes.
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CHEMISTRY

naition Ele

Question #120 [[ZHI

Wihi

1of the following efectronic configurations is correact for 24Cr?
CORE COMCEPT & DERIVATION
Subshells that are exactly half-filled or fully filled possess enhanced stability due to exchange

energy and symmaetric charge distribution.

Formula / Rule / Reaction:

Electron transfer
PR bl i

Expected : [Ar/ds*3d" Observed : [Ar]ds' 34

Solution:

+  Chromiurn has an atomic number of 2 = 24,

+ Transferring one electron from the 4s orbital to the 3d orbital creates a spherically
symmetrical, half-filled 34° subshell and a half-filled 4s' subsheill.

« This configuration maximizes the quantum mechanical exchange energy, making
1a® 2s° 2p° 3s* 3p" 3d° 4! the true ground state.

‘Why other options are incorrect:

« OptionB: [Ar]4s'3d! accounts for only 23 electrons.
+ OptionC: [Ar]:m“ lacks the 4s electronand represents an unground state or excited ion.

» OptionD:The 4 f subshell iz empty in first-row transition elements and begins filling only at
cerum{Z = 53},

Question #121 CHEMISTRY

et Electrieity

The following formula can be used to determina the resistance of a length of conductor: [Formul.
CORE COMNCEPT & DERIVATION

Electrical resistance depends directly on conductorlength and inversely on cross-sectional area,
scaled by an intrinsic material-specific constant called resistivity.

Formula / Rule / Reaction:

J‘?:d = p=¥ (Units: £ - m)

Solution:

» Intheexpression B = pl/A(where "p"inthe OCR scanrepresents the Greek letter p), Ris
electrical resistance, lis conductorlength, and A is cross-sectional area.

+ The propertionality constant p denotes the electrical resistivity (specific resistance) of the
material, measuredin chm-meters (- m).

Why other options are incorract:
+ OptionA: Cross-sectional areais represented by the variable Ainsquare meters.

+ OptionB: Conductorlengthisrepresented by lin meters.
+ OptionD: Resistance perunit lengthis defined by the ratio B/1. not p.
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Question #122 [EH0E
The resistance of the wire varles inversely as:
CORE CONCEPT & DERIVATION

Resistanceis inversely proportional to the cross-sectional area of a uniform conductor because a
broader cross-section provides more parallel pathways for drifting electrons.

CHEMISTRY
nt ity

Formula / Rule / Reaction:

Solution:

+ Fromthe resistance formula, doubling the cross-sectional area{4) halves the resistance (&)
fora wire of constant length and material.

+ Therefore, the electrical resistance of the wire varies inversely with its cross-sectional area.

‘Why other options are incorrect:

« OptionB: Resistance varies diractly with length (B o ).
» Optioen C: Resistance varies directly with the resistivity of the material (R = g).

* OptionD: For metallic conductors, resistance increases directhy with rising temperature.

Question #123 . PHYSICS

astatics

A capacitor of capacitance C has charge G and stored energy (s W, If the charge is increase to ..
CORE CONCEPT & DERIVATION

The electrostatic potential energy stored in an electric fizld within a capaciteris directly
proportional to the square of its accumulated charge.

Formula / Rule / Reaction:

2
w=2

Solution:

+ Theinitial stored energy is given by W = g-

» [fthechargeisincreasedto Q' = 2Q while capacitance ¢ remains constant:

o (207 4 @
L ¢ 0 e

) =AW

s Thus, doubling the stored charge quadruples the electrostatic potential energy.

Why other options are incorrect:
» OptionA: W/4would resultif the charge were halved to (/2.

* OptionB: W/2incorrectly assumes energy depends inversely on charge.

+ OptionC: 2V incomractly assumas a linear relationship betweean stored enargy and charge.
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Question #124 [T P

08 Electrost atics

To store tha electric charge the ultra-capacitersuse _______ affact

CORE COMCEPT & DERIVATION
Ultracapacitors (supercapacitors) store electrostatic charge via non-Faradaic electrical double-

layer capacitance formed at an electrode-electrolyte interface.

Formula / Rule / Reaction:

12
d

m

o B (where d = 1 nm at the Helmholtz double layer)

Solution:

+ Ultrracapacitors consist of porous high-surface-area carbon electrodes immersed in an
elactrolyte.

+ Whenpolarized, electrolyte ions migrate to the oppositely charged electrode surfaces,
creating an electric double layer (the Helmholtz layer) separated by a distance of less thana
nanometer.

+ This double-layer effect yields extremely high capacitance per unit volume.

‘Why other options are incorrect:

+ OptionA: Asingle layer would not provide the requisite charge separation interface
between electrode and elactrolyte.

» Option C: Triple-layer capacitance is not a recognized physical charge storage mechanism.

« Option D: Quadruple-layer effects do not existin electrochemistry.

PHYSICS
Question #125

08, Elect

What is the potential difference between two points inan electric fiald if it takes 600 Jof e...

CORE CONCEPT & DERIVATION

Electric potential difference between two points is defined as the work done per unit positive test
charge moved betweenthose points against an electrostatic field.

Formula / Rule / Reaction:

Solution:

* Givenwork done W = 00 J and chargeg = 2 C.

s Calculate the potential difference:

L
AV = - = 301/C = 300V

‘Why other options are incorrect:

+ Option A: 1200V is obtained by incorrectly multiplying work by charge (W = g = G600 = 2).
s OptionB: 800V iz an arithmetic error.

» OptionD: OV would imply zero work was required to move the charge through the electric
field.
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PHYSICS

s

Question #126 [ZHCN

A charged particle movas ina uniform elec tric field between two oppositely charged para
CORE CONCEPT & DERIVATION

The electrostatic force exerted by an electric field on a charged particle is determined entirely by
field strength and charge magnitude, independent of particle velocity.

Formula / Rule / Reaction:

Solution:

» The electric field between paraliel plates with potential difference V and separationd is
uniform: £ = ¥ /d.

« Theresulting electrostatic forceis F, = g(V/d). requiring knowledge of the charge g,
potential difference V, and plate separationd.

* Unlikemagnetic Lorentz forces (Fp = qvB sin #), the electrostatic forceis independent of
particle speed.

‘Why other options are incorrect:

+ OptionA: Particle charge gis required as forceis directly proportional to it
+ OptionC: Plate separation dis required to calculate the electric field intensity fromvoltage.
* Option D: Potential difference Vis required to determine the field strength.

Question #127 [ZHLE]

Gauss law cannot be used to find whic
CORE CONCEPT & DERIVATION
Gauss's lawrelates enclosed net charge to the total electric flux passing through aclosed
Gaussian surface, assuming the permittivity of the medium is an already known constitutive
parameter.

of the following quantity?

Formula / Rule / Reaction:

Solution:

+ Gauss'slaw calculates electric field intensity { E) for highly symmetric charge distributions,
electric flux density (I = =E}, or total enclosed charge ((,,.. = =,%.).

«  Permittivity (z) is a fundamental universal physical constant of free space, not a dynamic
elactrostatic hield variable determined using Gauss's law.

Why other options are incorrect:

* OptionA: Electric field intensity is calculated using Gauss's law across spherical, cylindrical,
and planar symmetries.

« Option B: Elactric fiux density (displacement fizld D}is detarmined diractly by § 0D.gd=
Qtwp_

s OptionC: Total enclozed charge is evaluated by calculating the surface integral ef flux.
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Question #128 PHYSICS

08 Electrost atics
Electric field intensity inside & hollow charged sphera is:
CORE COMNCEPT & DERIVATION

Inelectrostatic equilibrium, excess charge on a conductorresides entirely on its outer surface,
leaving the interior cavity completely field-free.

Formula / Rule / Reaction:

fé-dﬂ:@ =0 — Bopurise =0
=

Solution:

» Constructa Gaussian spherical surface inside the hollow conductor withradius r < R.
+ Because all chargesreside on the extemnal boundary, the enclosed charge 0, u. 15 Z8ro.

« By Gauss'slaw, the electric fiux and the net electric field intensity E throughout the interior
cavity are identically zero (electrostatic shielding).

‘Why other options are incorrect:

* Option A; Electric field intensity reaches its maximum on the outer surface of the sphere, not
inside.

» Option C: Megative electric field would require unneutralized negative charges trapped
inside the cavity.

+ OptionD: Positive electric field would re quire unneutralized positive charges located within
the interior cavity.

Question #129 PHYSICS

D8 Electiosi alics

Asper Coutomb's law, the force of attraction or repulsion between two-point charges is direct]...

CORE COMNCEPT & DERIVATION

Coulomb’s law states that the electrostatic force between two stationary point charges is directly
proportional to the product of their charges and inversely propaortional 1o the square of their
separation distance.

Formula / Rule / Reaction:

F=km'|'

Solution:

+ Fromthe mathematical expression of Coulomb's law, the force magnitude is directly
proportional to the product of the magnitudes of the two charges (F o g g}

+ Theforce also obeys an inverse-square relationship with distance (F o 1/r%).

Why other options are incorrect:

+ Option A: Elactrostatic force depends on the product of the charges, not their algebraic or
scalar sum.

* OptionB: The force is inversely proportional to the square of the distance, not directly
proportional.

» OptionD; Dipole-dipole interactions follow higher inverse powers, but point-charge
Coulombic force is not proportional to the cube of distance.
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PHYSICS
Question #130 SO iy
Faran ideal gas equation PV= nRT, the dimansions of Real Gas Constant R are!
CORE COMCEPT & DERIVATION

Dimensional analysis evaluates physical constants by substituting base Sl dimensions for primary
physical quantities.

Formula / Rule / Reaction:
PV PiV]
B=tr = R=Rm
Solution:

» Dimensions of preszure (Force [/ Area):

2
1P| = %:”ﬂl tep-1)

« Dimensions of volume: [V] = [L¥).

* Multiplying pressure by volume gives energy:

[PV] = IML~T-%[L?] = MLAT~?|

» Dividing by temperature (|T'| = [K]) and treating molar amount as dimensionless (per mole
basis):

[R]= M'L*T*K Y]

Why other options are incorrect:

* OptionB: Incorporates incorrect length and time exponents.

+ Option C: Corresponds to energy divided by length to the fourth power, missing the proper
volume dimensions.

+ OptionD: Fails to account for the [LS] volurne factor multiplying pressura.

Question #131 PHYSICS

05 Waves

A distant staris receding from the Earth with a speed of 1L.4ox 107 m/s. It emits light of fre...

CORE CONCEPT & DERIVATION

‘When a light source recedes from an observer, the observed frequency shifts to lower values
{redshift) governed by the relativistic Doppler formula.

Fermula / Rule / Reaction:

fotw = Foowe (1= 2)  (forv =z )

Solution:

« Calculate the recession parameter:

= = 46T

v 140 x 10" m/s
e 300 x 10° m/s

+ Apply the Doppler shift formula:

fube = (4.57 > 10" Hz) (1 — 0.0467) = (4.57 x 10"){0.0533) = 4.36 = 10" Hz

Why other options are incorrect:

» OptionA: 2.04 » 10" Hzrepresents anorder-of-magnitude calculation error.
« OptionC: 4.57 x 10" Hzis the unshifted emittad frequency of the stationary star.

» OptionD:4.79 = 10" Hz corresponds to a blueshift, which occurs only if the staris
approaching Earth,
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Question #132 PHYSICS

e

The speed of soundin an ideal gas depends upon:
CORE COMCEPT & DERIVATION

MNewton-Laplace theory states that sound propagationina gasis an adiabatic process, withspeed
determined by temperature, density, and adiabatic index.

Formula / Rule / Reaction:

Solution:

* Thevelocity of sound in a gas depends inversely on the square root of gas density (v « 1/,/a)
and directly on the square root of absclute temperature (v o vT).

« Therefore, the physical speed of sound in a gas is governed by its temperature and density.

‘Why other options are incorrect:

* OptionA:"lce"is anirrelevant solid state that does not determine sound propagationina
gas.

+ OptionB: Acoustic wave speed is independent of frequency in non-dispersive media, and
fogrepresents suspended water droplets.

+ OptionD: Sound speed is independent of wave amplitude for linear acoustic waves.

Question #133 [T PhYSIcS

[f transverse waves ara p

g throwgh a medium, then partic
CORE CONCEPT & DERIVATION

Mechanical wave propagation transfers energy and momentumn through a medium while its
constituent particles oscillate about fixed equilibrium positions.

Formula / Rule / Reaction:

yit) = Asinfwt — kz)

Solution:

» Inatransverse mechanical wave, the disturbance propagates horizontally while the
individual particles of the medium cscillate perpendicular to the direction of wave travel.

s Therestoring forces of the medium cause these particles to underge simple harmonic
motion (SHM) about their mean equiliorium positions withoutundergoing net translational
displacement.

‘Why other options are incorrect:

« Option A: Medium particles donot remain stationary; they continuously oscillate and pass
energy to adjacent particles.

+ OptionB: Particles donot experience permanent bulk translation away with the wave.

» Option C: Particles oscillate symmetrically around equilibrium rather than moving
unidirectionally toward the source.
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Question #134 [[THI) PHY§1c§

When a wave goes from one medium to another, there I a no change in the:
CORE CONCEPT & DERIVATION

The boundary condition between two physical media requires continuous wave oscillation, making
wave frequency an invariant property determined solely by the source.

Formula / Rule / Reaction:

o= f{ — f=§—:=%=(.‘onﬂant

Solution:

* ‘Whenawave refracts across aninterface into a new medium, its propagation spead (v)
changes due to differing inertial and elastic properties of the medium.

« Tomaintain wave crest continuity across the boundary, the wavelength (A)changes
proportionally with velocity.

» Because the cscillation frequency { f) is set by the driving source, it rernains unchanged.

Why other options are incorrect:

* OptionB: Amplitude changes because energy is partitioned into reflected and transmitted
components at the boundary.

» Option C: Wavelength changes in direct proportion tovelocity: d; = Ay (vs ).

s OptionD: Velocity changes because the optical or acoustic impedance differs across
media.

Question #135 [THED PHYSICS

faves
Wave trough refers to the:
CORE CONCEPT & DERIVATION

Aperiodic transverse waveform oscillates above and below its undisturbed baseline, defined by
altemating crests and troughs.

Formula / Rule / Reaction:

Trough = Position of i negative displ {p=-4)

Solution:

s Acrestis the highest point of a transverse wave corasponding to maximum positive
displacement (+.4).

+ Atroughis the lowest point of the transverse wave coresponding to maximum negative
displacement (— 4) below the undisturbed equilibrium level.

Why other options are incorrect:

+ Option A: Wavelengthis the spatial distance between two consecutive in-phaze paints
[suchas crest-to-crast or trough-to-trough).

* OptionB: Wave speedis the velocity atwhich the phase of the wave propagates through
space.

* OptionC: The highest point of the wave is termedthe crest.
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Question #136 PHYSICS

stmodynamics

First faw of thermodynamics concerns with the cansenvation of
CORE COMNCEPT & DERIVATION

The First Law of Thermodynamics is the application of the universal conservation of energy
principle to thermodynamic systams.

Formula / Rule / Reaction:

AU=Q-W (orAU=0Q+W)

Solution:

» The First Law of Thermodynamics establishes that total energy in anisolated system remains
constant; it can change form between heat, work, and internal energy, but cannot be
created or destroyed.

+ Therefore, it expresses the fundamental principle of the conservation of energy.

‘Why other options are incorrect:

« OptionA:Heat alone is not conserved because it can be convertedinto mechanical work or
internal energy.

+ Option B: Work alone s not conserved because it can be converted into thermal enargy
through dissipative forces.

+ Option C: Conservation of linear and angular momentum are independent mechanics
principles distinct from thermaodynamic energy conservation.

Question #137 PHYSICS

07 Thermodynarmics

Anideal gas has molar specific heat Cp at constant pressure. When the tempearature of n males (..

CORE CONCEPT & DERIVATION

The internal energy of an ideal gas depends solely onits absolute temperature, with changas
govemned by the molar heat capacity at constant volume .

Formula / Rule / Reaction:

AU =nC AT and Cp—Co=R =+ C,=C,—R

Solution:

» Forany processinvolving an ideal gas, the change ininternal energy is given by:

AU = nl, AT

* According toMayer's relation, the molar heat capacity at constant volumeisC. = G, — R.

« Substituting this into the internal enargy equation:

AU = n(Cy — R)AT

Why other options are incorrect:

* OptionA: nC AT represents the total heat transferred at canstant pressure (@, = AN}, not
internal energy change.

* OptionB:n(C, + R)AT uses aninvalid specific heat relationship.
s OptionD: n(2C, + RJAT isdimensionally inconsistent with Mayer's relation.
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Question #138 [[THT ~ PHysics

3. Electronics

The ohmmeater of a portable dig
CORE COMCEPT & DERIVATION

Measuring electrical resistance reguires an internal electromotive force to pass a known test
current through the component under evaluation.

Formula / Rule / Reaction:

Vintornal
R

— Rinternal

Tneeured

Solution:

+ Anohmmeter determings unknown resistance by applying a small known DC voltage across
thetestleads and measuring the resulting current.

« Because apassive rasistor cannot generata its own aelectrical enargy, the multimeater must
contain aninternal DC power source (such as a 9V or 1.5V internal battery) to drive the test
circuit.

Why other options are incorrect:

* OptionB: Wet cells are large, liquid-electrolyte industrial batteries (such as lead-acid
batteries) unsuitable for portable digital multimeters.

* OptionC: Avoltmeter is an operational mode of the multimetear, not its internal driving

power supply.
* OptionD: An ammeteris a current-measuring function of the multimeter, not its internal
POWEr SOUrce.
PHYSICS
Question #1359 [[ZHEN 09, Current Blectricity

A wire of uniform area of cross-section &' length 'L, and resistanc
CORE CONCEPT & DERIVATION

Resistivity iz an intrinsic material property that depends on electronic band structure and
termperature, remaining independent of conductor geometry.

s Ris cut Inte two equal ..

Formula / Rule / Reaction:

m
Sy Constant {at constant temperature)

p=

Solution:

» While the electrical rasistance of the wire halves (B = R/2}whenits langth iz halved, its
resistivity {p}is an intensive property characteristic of the substance itself.

s Cutting the wire changes its physical dimensions, but does not alter the material identity or
temperature, so the resistivity remains unchanged.

Why other options are incorrect:

+ Option A: Doubling applies to conductivity or resistance under specific structural
modifications, but resistivity is invariant to cutting.

s OptionB: One-fourth would apply to the resistance of parts placed in parallel, not material
resistivity.

+ Option C: Resistance halves (R/2), but resistivity remains constant.
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Question #140 [[ZIE) e

10, Electramagne!

[fO.5T held is appiied over an area of 2- metersquare which lies at an angle of 60 degree wi.
CORE COMNCEPT & DERIVATION

Magnetic fiux measures the total magnetic field passing through a given surface area, evaluated by
the scalar dot product of field and area vectors.

Formula / Rule / Reaction:

by = BAcost

Solution:

» Givenmagnetic field B = 0.5 T and surface area 4 = 2m®*.

s Using the ocrientation angle # = &0° from the examination convention:
B = (0.5 T)(2 m*) cos(60°) = (1.0)(0.5) = 0.5 Wh
» Thus. the resulting magnetic fluxis 0.5 Weber (Wh).
‘Why other options are incorrect:
+ Option A:Tesla (T)is the unit of magnetic flux density, not magnetic flux Weber).

+ OptionC: 0.25 Wh is cbtained if the cosine term is squared or evaluated incorrectly.
+ OptionD: Combines anincorrect numerical value with the wrong unit {Tesla).

Question #141 PHYSICS

10, Electromagnetism

magnitude of magnetic foree will ba maximurm on curent caring condue tor in unifors
CORE COMCEPT & DERIVATION

The magnatic force on a current-carmying conductor in a uniform field follows a vecter cross-
product refationship, reaching its maximum when the conductor is orthogonal to the field lines.

magne..

Formula / Rule / Reaction:

F=HixB) = F=ILBsin#

Solution:

» The magnetic force depends directly onsin#, where 8 is the angle between the conductor
length vector and the magnetic field vector.

« The sine function reaches its maximum value of 1 whan & = 91"

Fyux = ILBsin{00°) = ILB

+ Therefore, the magnetic force is maximized when the conductoris oriented perpendicularto
the magnetic field.

‘Why other options are incorrect:
+ Option A: When parallel (# = 07), sin(0°) = 0, resulting in zero magnetic force.

« OptionB: At45° sin({45°) = 1/4/2 = 0.707, yielding roughly 7134 of maximum force.
+ OptionD: When antiparallel (# = 180°), sin{180°) = 0, resultinginzero force.
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Question #142 ) PHYSIC

1. Eecramag

Inprinciple. the transformer consists of two colls of copper, elactrically insulated fromeach. .

CORE CONCEPT & DERIVATION

Transformers rely on mutual induction between two windings linked by a commeon ferromagnetic
core with high magnetic permeability.

Formula / Rule / Reaction:

{assuming complete magnetic flux linkage via soft iron core)

Solution:

« Atransformer consists of primary and secondary copper ceils wound around a shared
lamninated softiron core.

« The softiron core provides high magnetic permeability. channeling the magnetic flux
generated by the primary coil directly through the secondary coil with minimal fiux leakage.

‘Why other options are incorrect:

» OptionB: Acoppercore is non-feromagnetic (diamagnetic) and cannat efficiently
concentrate magnetic fiux.

+ OptionC: Goldis diamagnetic. has low magnetic permeability, and is economically
impractical.

» Option D: Solid steel has high magnetic retentivity and broad hysteresis loops, which would
lead 1o large enargy losses comparad to softiron.

Question #143 PHYSICS

14. Dawn of Modem Physics

InComptoneffact. th

Incident photon when comparad to the scattered phe
CORE CONCEPT & DERIVATION

Cempton scattering is an elastic collision inwhich anincident X-ray or gamma-ray photon transfers
kinetic energy and momentum to a stationary electron, increasing the photon's wavelength.

onlis of:

Formula / Rule / Reaction:

WX il — comf) = NS A
mge

Solution:

» During scattering, the photon loses energy to the recaoil electron. so the scattered photon
ernerges with longerwavelength (A" = A).

* Because energy and momentum are inversely proportional to wavelength, the incident
photon possesses higher frequency, greater energy. and greater momentum thanthe
scattered photon.

Why other options are incorrect:

» OptionA: While true, itisincomplete because the incident photon also carries greater
maomentun.

+ OptionB: While true, it omits the corresponding energy and momenturm relationships.

* Option D: Equal energy occurs only in unshifted coherent Thomson scattering, notinelastic
Compton scattering.
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PHYSICS

tormic Spectrs

Question #144

Wihi

1of the followling is the longest wavelength of radiation for the Paschen serias?
CORE COMNCEPT & DERIVATION

The Paschen spectral series consists of transitions terminating onthe n = 3 energylevel, with the
longest wavelength comresponding to the smallest energy transition(n = 4 — n=3).

Formula / Rule / Reaction:

1 11 Sy s
— =Ryl= — =)= LT x 107 {= — —) = 1087 x 10 (—
- R TT TR

Solution:

» Calculate the maximum wavelength:

144
= 1AT5 » 10°° m = 0.000001875 m

e
T = 1097 = 107

« This comesponds to (L00NM1ST m (or 187 um)in the infrared spectrum.

Why other options are incorrect:

= Option A: 157000000 mis an eroneously scaledinteger value from an uncorrected OCR
string.

+ OptionB: Has inverse meters as its unit, representing a wave numbear rather than a
wavelength.

» Option D: Uses inverse maeter units rather than meters forwavelength.

Question #145 e

02 Force & Motion

Wi

1of the followlng is the corract defh
CORE COMCEPT & DERIVATION

Velocity is avector quantity representing the time rate of change of displacement: it varies if either
its magnitude (speed) or direction of motion changes.

tion of variable velocity?

Formula / Rule / Reaction:

7= % # Constant

Solution:

+ Uniformvelocity is defined as covering equal vector displacements in equal intervals of time.

+ Conversely, variable velocity cccurs when an object undergoes uneqgual displacermentsin
equal successive intervals of time, reflecting changes in speed, direction, or both.

Why other options are incorrect:

* Option A: Distance is a scalar quantity; covering unequal distances defines variable speed,
not variable velocity.

+ OptionB: Equal displacements made inunequal times is non-standard phrasing that
describes changing average speed rather than defining variable instantanaous velocity.

+ Option D: Equal displacements in equal intervals of time is the standard definition of uniform
[constant) velocity.
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Question #146 [[THI) .  pHYSICS

ricity

Which of the following s the fr

lonal change inresistance perkelvin?
CORE CONCEPT & DERIVATION

The thermal sensitivity of an electrical component is quantified by the fractional change inits
resistance perdegree change in temperature.

Formula / Rule / Reaction:

_ AR
= ReAT

(Units: K~ or =)

Solution:

+ Thefractional change inresistanceis defined as the change in resistance (AR) divided by
the original reference resistance (Ry,).

« Dividing this dimensionless ratio by the termperature change in Kelvin (AT) gives a =
defined as the temperature coefficient of resistance.

Al
RoAT "

Why other options are incorrect:

+ OptionA: Conductivity is the reciprocal of resistivity (o = 1/ p). measuring ease of cumrent
flow.

+ OptionB: Resistivity is the specific electrical resistance of a unit cube of a material.
+ Option C: The temperature coefficient of resistivity invelves the fractional change in

resisti\.rily{%}. rather than macroscopic component resistance.

Question #147 [TTHTTS PHYSICS

09. Current Electricity

According to maximum powe

nster thaoram, whichof the following is the max power dalivared .
CORE CONCEPT & DERIVATION

Maximurn power is transfemed from a real DC voltage source to an external load when the load
resistance equals the intemnal resistance of the source.

Formula / Rule / Reaction:

2
) R = Pan =

Pt = BB = (when Ry =r)

E
Rp+r 4r

Solution:

= Letasource have alectromotive force E and internal resistance r, connected across a
variable load resistance Ry,

« Circuit curentis I = =&~ and powerdeliveredtotheloadis P = [*R; =

Hpbr [Boee

« Differentiating with respect to R; and setting 4P /dR; = 0 vields the maximurm condition
Ry=r.

» Substituting R} = rintothe power formula:

Why other options are incorrect:

« OptionB: £7/2r represents the total power produced by the source at maximum power
transfer, half of whichis dissipated internalky.
s OptionC: E? /5r is an incomrect mathematical factor.

+ OptionD: E?3r does not satisfy the load-matching derivation.
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¥SICS

uction

Question #148 [ZHIT

Velocity selector will select on

PH

those charge partl
CORE COMNCEPT & DERIVATION

Avelocity selector balances opposing electrostatic and magnetic forces to allow charged
particles of a specific speed to pass undefiected.

las whose velocity s given by:

Formula / Rule / Reaction:

F_M|=q[_é+ixﬁ]=[l = gE = quB

Solution:

s Incrossed electric (E) and magnetic (B) helds, a charged particle experiences an electric
force F. = gE and amagnetic force Fs = quB.

+ Forthe particle to travel in a straight line through the aperture without deflaction. thase
forces must be equal in magnitude and opposite in direction:

E
qE = quB =y =y

* Onlyparticles with velocity » = E /B passundeflected.

‘Why other options are incorrect:

+« OptionB:v = B/Einverts theratio and is dimensionally equivalent toinverse velocity.
« OptionC: v = E = Brepresents the Poynting vector direction, not particle speed.

s OptionD: At v = ), magnetic force vanishes while the electric force deflects the particle inte
the plate.

Question #149 : PHYSICS

sctrmmagnetic Industion

The induced emf produced in the coil s sometimes called as?
CORE CONCEPT & DERIVATION

By Lenz's law, any induced electromotive force opposes the change in magnetic flux or driving
current that createsit.

Formula / Rule / Reaction:

A

E =—L—=
bark At

Solution:

+ When current through a coil changes, self-induction genarates an opposing electromotive
force thatresists the change in current.

« Because thisinducedvoltage acts against the applied extarnalvoltage, it is commonly
referrad to as back emf (counter-electromotive force).

‘Why other options are incorrect:

+ OptionA: Self-inductance (L)is the physical property and proporticnality constant of the
coil measured in Henries, not the induced voltage.

+ Option C: Motional emf is induced by mechanically moving a conductor through a magnetic
field (E = —vBLsind).

» Option D: Mutual inductance measures flux coupling between two distinct adjacent circuits.
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Question #150 _ PHYSIC

1. Eecramag

The quantity A/ AL has the same units as that of 7
CORE CONCEPT & DERIVATION

Faraday’s law of electromagnetic induction equates the time rate of change of magnetic fluxto
the magnitude of the induced electromotive force.

Formula / Rule / Reaction:
3 A®. | AE.  Weber ;
E= NG = [F7]= oy = Valt (V)
Solution:

= Magnetic fluxis measured in Webers (Wb = T - m* = J/A).

s Dividing flux by time in seconds gives \Webaers per second:

» Because electromotive force (emf) is measuredin valts, the quantity Ad /At shares identical
physical units with emf.

Why other options are incorrect:

+ OptionA: Currentis measured in Amperes (Coulombs per second).
+ Option B: Magnetic inductionis magnetic flux density, measured in Tesla (Wh /m?).

+ Option C: Electric charge is measuredin Coulombs (Ampera-seconds).

Question #151 PHYSICS

09, Current Electricity
Veltage has the same units as that of ?
CORE CONCEPT & DERIVATION

Electric potential difference (voltage) and electromotive force (emf) both quantify energy perunit
electriccharge.

Formula / Rule / Reaction:

oule
- = Volt (V)

WK .
and E = a == Uu:ts:m

Solution:

= \oltage represents the work done in moving a unit positive charge between two pointsin an
electric circuit.

« Electromotive force (emf)} represents the energy supplied by a non-electrical source per
unit charge passing through it

* Bothguantitias have the dimension of energy divided by charge, measured in the Slunit volt
).

‘Why other options are incorrect:

» OptionA: Currentis the rate of charge fiow, measured in amperes (Coulombs per second).
« Option B: Magnetic induction is magnetic flux density, measured intesla (¥ - A ' m-!).

» Option D: Mutualinductance measuras flux inkage per unit current, measurad in henries (V «
s A7Y).
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¥SICS

uction

Question #152 [ZH]
Working principal of magnetic levitation train is according to?
CORE COMNCEPT & DERIVATION

Electrodynamic suspensicn in magnetic levitation systems relies on Lenz's law, where induced
eddy currents create opposing magnetic fields that repel the vehicle upward.

PH

Formula / Rule / Reaction:

Adp = g
= e Froputsive T

Solution:

+ Assuperconducting magnets onthe train move rapidly past passive track coils, the
changing magnetic flux induces circulating addy currants.

« Bylenz's law, the magnetic field generated by these induced currents directly opposes the
changeinfiux that created them.

« This creates a strong repulsive magnetic force between the trainmagnets and track coils,
levitating the train above the guideway.

‘Why other options are incorrect:

+ Option A: Faraday's law gives the quantitative magnitude of inducedvoltage, but Lenz's law
dictates the directional repulsive stability that enaboles levitation.

» OptionB: Planck's law govems blackbody spectral radiation and quantum photon energy.

+ Option C: Ohm's law defines linear current-voltage relationships in resistive conductors.

Question #153 - PHYSICS

mragnetie Induetion

The expression for the emf produced by A. C. generatoris?

CORE COMCEPT & DERIVATION

Rotating a conductive coil of wire in a uniform magnetic field produces an alternating
elactromaotive force that varies sinuscidalty with angular displacament.

Formula / Rule / Reaction:

$p(t) = BAcoa(wt) = E = -/ %}iﬁ = NwABsin(wt) = NwAHBsind

Solution:

s Consider an armature coil with N turns and area A rotating with angular speed w« inside a
uniform magnetic field B.

« The magnetic fluxlinked through the coil at any instantis & = BAcos 8, whered = wi.

« Differentiating flux with respect to time according to Faraday's law yields the instantaneous
inducedemf:E = NwABsind.

Why other options are incorrect:

+ OptionB: NwAB cos @ describes the rate of change of aninitially out-of-phaze arientation
where flux starts at zero.

» OptionC: NwAB represents the peak maximum emf (E ), not the general instantaneous
expression.

+ OptionD: I LE cos ¥ relates to magnetic force or torgue, notinduced electromoctive force.
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Question #154 [[THC] PHYSICS

13 Electronics
For the posithve half cyclei.e., 0-> T/2, the diode D

CORE CONCEPT & DERIVATION

Ap-njunction diode conducts current when its anode is connected to a higher electric potential
thanits cathode (forward bias).

Formula / Rule / Reaction:

Positive half-cycle: Voo = Vatod. = Forward biased (Diode conducts)

Solution:

» During the positive half-cycle of aninput AC voltage {from ¢ = 0 to T'/2), the terminal
connected to the p-type anode becomes positive relative to the n-type cathode.

» Thisreduces the depletionwidth and lowers the barrier potential across the junction.

+ Thediode becomes forward biased, offering very low dynamic resistance and conducting
forward current through the load.

Why other options are incorrect:

* Option A: Reverse bias occurs during the negative half-cycle (T/2to T)whenthe anodais
negative relative to the cathode.

+ Option C: Adiode behaves as an open switch during reverse bias, not during the conducting
forward half-cycle.

+ OptionD: Maximum resistance characterizes reverse bias where only tiny minority leakage
currents fow.

Question #155 PHYSICS

14. Ditwn ot Modem Physics

The process of gjection of lsosely bound elecirons from a certain photo sensitive surface byab...
CORE COMCEPT & DERIVATION

The photoelectric effect is the instantaneous emission of electrons from a metallic or
photosensitive surface upon absorption of electromagnetic radiation above a threshaold
freguency.

Formula / Rule / Reaction:

1
hf =& + Kuwe = hfo + imﬂ?n.x

Solution:

* Whenincident photons of energy h f strike a photosensitive surface, each photon can
transferits entire energy to a single bound electron.

«  [fthis energy exceeds the surface work function (® = h f;). the electron escapes from the
surface as a photoelectron.

+ This phenomenonis defined as the photoelectric effect.

Why other options are incorrect:

* Option A: The Compton effect involves the inelastic scattering of high-energy X-ray or
gamma photons by stationary electrons, with anincrease in photon wavelength.

* Option C: Pair production is the spontaneous conversion of a high-energy photon (E =
L2 MeV)into an electron-positron pair in the vicinity of a nucleus.

+ OptionD: Blackbody radiation is thermal electromagnetic radiation emitted by an idealized
non-reflecting body in thermodynamic equilibrium.
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Question #156 PHYSICS

14. Dawn of Modem Phitics

In Campton ef
CORE COMNCEPT & DERIVATION

Inan elastic Compton collision, the incident photon transfers a fraction of its energy and
momentum to a recoil electron, lowering the scattered photon's energy.

t. a photan of a certain wavelength collides with a stationary elactron. The wa...

Formula / Rule / Reaction:

e I e e SN U
moe

Solution:

+ During scattering, theincident photonimparts kinetic energy to the target electron.
+ Because total energyis conserved, the energy of the scattered photonis reduced: E' = E.

« Because photon energy is inversely proportional to wavelangth (E = he/A). a lower energy
corresponds to alonger scattered wavelangth (A" = )

‘Why other options are incorrect:

* Option B: A shorter wavelength would require the scattered photon to gain energy, violating
conservation of energy.

» Option C: The wavelength remains unchanged only in classical coherent Thomson
scattering, notinelastic Compton collisions.

+ Option D: Aninfinite wavelength would mean the photon surrendered allits energy, whichis
described by photeelectric absorption, not Compton scattering.

PHYSICS
Question #157 [[ZHED -

5. Atormic Spectra
The Balmer series of hydrogen is important because it
CORE CONCEPT & DERIVATION

The Balmer series comprises electronic transitions from cuter crbits down to the secoend principal
energy level (n = 2) of atomic hydrogen.

Formula / Rule / Reaction:

1 1 i i
3 =R”[:‘!-2 - :5} (wheren=3,4,5,...; A€ 380 — 750 nm)

Solution:

» The transition energies for the Balmer series fall between approximately 1.8%9 eV and 3 .40 V.

» Thesetransition energies correspond to photon wavelengths within the visible spectrum
(from H,, = 666 nm to the series limit at 365 nm).

« Thismakes the Balmer series the only hydrogen emission series cbservable with the human
aye and visible-light spectroscopy.

Why other options are incorrect:

» Option A: Bohr's guantum model explains all hydrogen spectral series (Lyman, Paschen,
Brackett, Pfund).

=+ OptionB: Hydrogen exhibits multiple series across the electromagnetic spectrum,
including Lyman (UV} and Paschen{IR).

« OptionD: The Lyman series involves the lowest possible principal quanturm number,
terminating atn = 1.
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PHYSICS

16, Ruchear Physics

Question #158
The Slunit of equivalent dose is:

CORE CONCEPT & DERIVATION

Equivalent dose scales absorbed physical radiation energy by dimensionless radiation weighting
factors (Wy) to quantify biclogical damage to human tissue.

Formula / Rule / Reaction:

Joules

H=DxWg = Units =
= Wy nits P

— Sievert (5v)

Solution:

+ Theabsorbed dose D isthe physical energy deposited perunit mass of tissue, measurad in
grays(l Gy = 1.J/kg).

« Toaccount for the biological severity of different radiation types (such as alpha particles
versus gamma rays), absorbed dose is multiplied by a radiation weighting factor Wy to
obtain the equivalent dose H.

« The official Sl derived unit for eguivalent dose and effective dose is the sievert (Svl.

Why other options are incorrect:

= OptionA: The gray (Gy) is the Slunit of absorbed dose, not biclogically weighted equivalent
dose.

» OptionB: Mass is a base physical guantity measured in kilograms.
» OptionC: The radis a non-5llegacy unit of absorbed dose (1 rad = 0.01 Gy).

Question #159 PHYSICS

16, Nuchear Physics
ate of radicactive sibstance s
CORE CONCEPT & DERIVATION

Radiocactive decay is a first-order stochastic process whera the activity is directly proportional to
the number of undecayed nuclei remaining.

Formula / Rule / Reaction:

AN = ¢
Alt) = == = AN[t) = ANpe ™ = e

Solution:

+ Therate of disintegration (activity 4) is govemed by the differential law 4N /dt = —AN.
« Integrating this relationship yields an exponential decay equation: A(t) = A.e .

« Therefore, the decay rate decreases exponentially with time.

Why other options are incorrect:

* OptionA: The decay rate decreases continuously as the parent nuclei are depleted over
time.

* OptionB: Inverse proportionality (1) does not accurately model exponential nuclear decay
kinetics.

» OptionD:Linear decrease would imply a constant rate of change and an absolute zero
cutoff time. which contradicts the constant half-life of radioactive decay.
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Question #160 [T R

18, Nuelear Physics
The refation between grayandradisgivenas: 1Gy=_______ rad

CORE COMCEPT & DERIVATION

The gray (Gy) is the modem Sl derived unit of absorbed radiation dose, while the rad is the historical
CGSunit.

Formula / Rule / Reaction:

1Gy=1J/kg &nd 1rad=100ergs/g =10 T kg = 0.01 Gy

Solution:

» Equating the twounit definitions:
1
lrad=10"*Gy = 1Gy= S rad = 100 rad

+ Therefore, one gray equals exactly 100 rads.

Why other options are incorrect:

» Option A: 0.01is the conversion factor forrads to grays (1 rad = (.01 Gy).
+ OptionB: 0.001is apower-cf-tencalculation error.

» OptionC:10is anincorrect scaling factor.

Question #161 [ZHT5) PHIAE

02 Force & Motion
The velocity-time plot for amowing particle shows a straight line. This means:
CORE CONCEPT & DERIVATION

The slope of avelocity versus time graph represents the instantaneous acceleration of the moving
body.

Formula / Rule / Reaction:

il
a= d_: = Slope of v-f graph = Constant

Solution:

+ Astraight line on a Cartesian graphis characterized by a single, constant gradient
throughout its domain.

« Because the siopa of a velocity-time plot carresponds to accalaration, a straight line
indicates uniform. constant acceleration.

‘Why other options are incormrect:

« Option B: A straight line with negative slope that crosses the time axis (from positive to
negative velocity) represents a particle that slows down, stops, and reverses direction.

* Option C: Displacement equals the area under the velocity-time curve, which is non-zero
forany general straight line.

+« OptionD: Alinear slope directlyindicates constant acceleration.
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Question #162 PHYSICS

02 Force & Motion

A man is in a car that is moving with the velocity of 3ékm/hr His speedwith respect to the car.

CORE CONCEPT & DERIVATION

Relative velocity describes the vector difference between the velocities of two bodies evaluated
within a single frame of reference.

Formula / Rule / Reaction:

Vs /car = UVman/ground — Vear / ground

Solution:

+ The manis seated inside the maoving vehicle, meaning he travels at the exact same velocity
as the carrelative to the ground:

fiuas = 36 km/h, T = 36 km/h

s Calculate his relative velocity with respect to the car frame:

Toctitive = 36 km/h — 36 km/h = 0m/s

Why other options are incorrect:

» OptionA: 10 m/s({which eguals 36 km 'h) is the speed of the man relative to a stationary
ocbserver onthe ground, not relative to the car.

+ OptionB: 36 m/sincorrectly mixes units (km/h converted directly as m/s).

» Option D: infinite relative speed is physically impossiblein classical mechanics.

Question #163 PHYSICS

02.Force & Motion

Onwhich car there s resultant force?

CORE COMCEPT & DERIVATION

According to Newton's First and Second Laws, a non-zero net resultant force is required whenever
anobjectundergoes acceleration, which includes any change in the direction of velocity.

Formula / Rule / Reaction:

2 2
SR-mé aod ai= — Fo,=T% 29
r r

Solution:

« Velocityis avector quantity with both magnitude (speed) and spatial direction.

s When a car rounds a curved path or bend, its direction of travel changes continuously,
producing aninward radial centripetal acceleration.

« By MNewton's second law, this centripetal acceleration requires a non-zero netresultant
force supplied by tire-road |lateral friction.

Why other options are incorrect:

s OptionA: Acarmaoving aleng a straight herizental road at constant velocity experiences
zero netresultant force.

+ OptionC: Moving uphill at a constant velocity represents uniform translaticnal motionwhere
driving ferce balances gravity and friction, yielding zerc net resultant force.

+ OptionD: Astationary car is in static equilibrium with zero net resultant force.
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Question #164 R

02 Foree & Motion
If two aqual masses are in motionwith same individual speeds. we can conciude that.

CORE COMCEPT & DERIVATION
Linear momentum is a directional vector quantity, whereas kinetic energy is a scalar quantity.

Formula / Rule / Reaction:

- . 1 3
p=mv and I(:Eﬂ’lv‘g

Solution:

» Because both bodies have identical masses (mi = ma) and identical scalar speeds{|@| =
|tha| = v). their scalar kinetic energies are identical.

» However, linear momentum depends on the direction of travel. If the two masses move in
different directions, their momentum vectors are not equal.

& Thereforae, their momenta can be different from eachother.

Why other options are incorrect:

+« Option A: Momenta are equal only if both bodies travel in the exact same direction.

s Optien C: Kinetic energies are scalars that depend selely onmass and speed; since both
are equal, their kinetic energies must be identical.

+ Option D: Total energy includes potential energy, which varies with positicnin a field.

PHYSICS
Question #165 [ZTHCEN 03 Werk

The work dane by a varable force can be faund by dividing the:
CORE CONCEPT & DERIVATION

The work done by a position-dependent variable force is evaluated by dividing the total pathinta
small displacement elements over which the forceis approximately constant, then integrating.

Formula / Rule / Reaction:

_-. &
W=£%ERCSG,M.=L Fiz) de

Solution:

+  When calculating work under a variable force, the total pathis partitioned into a large
number of small displacement intervals (Ady, Adz, ..., Ad,).

= Across each tiny displacement interval, the force remains essentially constant.

«  Summing the work across all intervals yields the total work, which coresponds to the area
under the force-displacement curve.

Why other options are incorrect:

+ OptionA:Force is the dependent variable evaluated along the path, not the independent
variable partitioned along the trajectorny.

» Option C: Dividing forceitself into intervals is mathematically redundant because force
values are set by position along the path.

+  Option D: Varying angular components without partitioning displacement does not yield
the integral of work.
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Question #166 [N PHYSICS

O3, Woik & Eneray

Two bodles with kinatic anergles having a ratio of 41, are moving with egual linear mamentum. ..
CORE CONCEPT & DERIVATION
Forbodies with equallinear momentum, kinetic energy is inversely proportional to mass.

Formula / Rule / Reaction:
v i 1
= T Mg T mEE {when p is constant)
Solution:

» Letthekinetic energies be Ky and K> with ratio £, /Ky = 4/1.

» Because both bodies have the same momeantum p:

m_ p2K) K,

my T (2K, T K,

1
4

« Therefore, the ratio of theirmassesis1 : 4.

‘Why other options are incorrect:

+ OptionA:1: 2represents the square root ratio of the masses, confusing velocity ratios with
massratios.

s OptionC: 4 : 1linverts the inverse relaticnship between mass and kinetic energy at freed
momeantum.

s OptionD:1 : 1would require identical kinetic energies for equal momenta.

Question #167 PHYSICS

O3, Wk & Energy

A fi an lif'ts a frsh of mass 250 g from rest through a vertical height of 1.8 m. The fishg...
CORE COMCEPT & DERIVATION

The total mechanical energy gained by an object lifted against gravity equals the sum of its
acquired gravitational potential energy and translational kinetic energy.

Formula / Rule / Reaction:

g
APBu = Al + AK = mgh + E:m'!

Solution:

+ Convert mass to standard Sl units:m = 2560 g = (.25 kg.

« Calculate gravitational potential energy gained:
AU, = (025 k) (9.8 m/s") {18 m) = 441
* Calculate kinetic energy gained fromrest:
AK = %{u.zs keg)(11m/s) = %{::.25](1.2 1) = 0.151 ]
+ Sumthe energy contributions:

AE=4411+0151) =4.561 1 =486]

Why other options are incorrect:

« OptionA: .15 J accounts only for the kinetic energy gain, omitting gravitational potential
energy.

+ OptionB: 4.3 Jis an arithmetic underestimate.

* OptionC: 4.4 J accounts only for gravitational potential energy, omitting kinetic energy.
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Question #168 e e

One radianls analogous to!

CORE COMNCEPT & DERIVATION

Aradian is the plane angle subtended at the center of a circle by an arc whose length equals the
radius of the circle.

Formula / Rule / Reaction:

: o 180° 180°
wradians = 180" — lrad = ==& sorume

Solution:

+ Evaluate the decimal degrees:
1 rad = 67.20578"
« Convert the fractional decimal partinto arcminutes (wheare 17 = 60):
0.20578 = 60 = 17.747' = 18’
+ Combining degrees and arcminutes gives: 57°18".

‘Why other options are incorrect:

+ Option A:57°3 rounds 57.3° as 3 arcminutes rather than 0.3 = 60 = 18 arcminutes.
« OptionB: Uses arcseconds("}instead of arcminutes (.

+ OptionD:Uses arcseconds (") rather than arcminutes ().

Question #169 PHYSICS

02, Force & Motian
Inthe dispiacement-time graph, If the siope s constant then the velocity is
CORE CONCEPT & DERIVATION

The first derivative of displacement with respect to time represents velocity, which corresponds to
the slope of a displacement-time curve.

Formula / Rule / Reaction:

v = % = Slope of d-f graph

Selution:

+ Because velocityis defined by the slope of the displacement-time graph, a constant slope
indicates that the rate of change of displacement is uniform over time.

« Therefore, the object moves with constant {uniform) velocity, with zero acceleration.

‘Why other options are incormrect:

» Option A; Vanable velocity produces a curved displacement-time graphwith a changing
slope.

* Option C: Aconstant slope uniguely defines constant velocity it cannot be variable.

+ Option D: Infinite velocity corresponds to avartical line on a displacement-timea graph.
whichis physically impossible for massive particles.
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Question #170 [[ZHE] PHYSICS

O3, Woik & Eneray

An8.0-kg box slidas along a horizontal frict
CORE CONCEPT & DERIVATION

By the work-energy thecrem, the kinetic energy of the boxis absorbed through work done against
the retarding spring force over the comprassion distance.

lonless floor at 3my's and collides with a relatlv.

Formula / Rule / Reaction:

Solution:

» [nitial kinetic energy of the box:

1 1 )
K= Emu’ = E[a_ukg](am;'ﬁ)‘ =4x8=36]

+ Convertcompressiontometerss = 12em = (L12m.

* Calculate the average retarding force exerted by the spring:

Why other options are incorrect:

+ OptionA: 3Nisan arithmetic error.

+ OptionB: 30 Nrepresents an order-of-magnitude errorinconverting centimeters to
meters.

+ OptionD: 3000 Mis ten times too large.

Question #171 PHYSICS

O, Retational & Circular Motion

The cire

line has afu distance from _
CORE CONCEPT & DERIVATION

Acircleis defined in Euclidean geometry as the locus of all coplanar peints that maintain a constant
distance (the radius) from a designated central paint.

Formula / Rule / Reaction:

(z—hP + (y— k) =r* (where (h, k) is the fixed center)

Solution:

« The continuous circular line (circumference) is defined by its symmetry around a single fived
reference point: the center of the circle.

+ Ewvery point along this boundary line is located at the exact same radlial distance r from this
central point.

Why other options are incorrect:

+ OptionA: The distance to an arbitrary point varies continuously around the perimatear.

= OptionC: Distance between a point onthe circle and other perimeter points varies from
zero to the diametear.

+ OptionD:The distance to an exterior point changes across the circumferance.
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Question #172 S PHYSICS

If a particle is moving with uniform circular motion, then:
CORE COMNCEPT & DERIVATION

Inuniform circular motion, tangential speed is constant, meaning acceleration is entirely radial and
acts perpendicular to the instantaneous velocity vector.

Formula / Rule / Reaction:

i+ i, = |if]|,| cos(007) = 0 = @ L &,

Solution:

» Thevelocity vector (i) s directed along the instantaneous tangent to the circular path at all
times.

« The centripetal acceleration vector (a.)is directed radially inward toward the center of
rotation.

« Because acircle's tangent is crthogonal to its radius, the velocity and acceleration vectors
are perpendicular (90°).

Why other options are incorrect:

+ OptionA: Antiparallel acceleration occurs during linear deceleration in a straight line.
» OptionB: Parallel acceleration occurs during linear acceleration along a straight path.

+ OptionD: Acceleration is non-zero because the velocity vector changes direction
continuously.

Question #173 PHYSICS

4. Rotational & Circular Motion
One degree is equal to:

CORE COMNCEPT & DERIVATION

Plane angle conversicns relate one complete circularrotation of 360 degrees to 2r radians.

Formula / Rule / Reaction:
360° = 2 radians —> 180° = 7 radians — 1% = % radians
Solution:

s Afullcircular revolution comesponds to 2rradians or 360 degrees.

» Dividing both sides by 180 yields:

= radians
150

« (Mote:"n"in the examination option text represents anunformatted symbol for the Greek
letter ).

Why other options are incorrect:
+ OptionA:r/Mradians equals 2°.

» OptionC: /270 radians equals 2/3".
+ OptionD: x /360 radians equals 0.5".
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Question #174 [EHTN PHY§1c§

Anobserver standing near the sea shore observes 54 waves per minute. If the wavelengthof the ..
CORE CONCEPT & DERIVATION
‘Wave velocity is the product of wave oscillation frequency and spatial wavelength.

Formula / Rule / Reaction:

u=fA

Solution:

* Convert frequency from cycles perminute to hertz (cycles per second):

54
f= S poH
s

+ Givenwavelength A = 10 m, calculate wave velocity:

v=(0.0s1){10m)=0m/s

‘Why other options are incorrect:

+ OptionA: 540 m,/s fails to convert minutes to seconds (54 = 10).
+ OptionC: 5.4 m/srepresents an arithmetic division error.

= OptionD: % m/sis the correct evaluated option.

PHYSICS
ayes

Question #175 [ZHLEN
If the length of second pendulum becomes four times, then its time penod will become:

CORE CONCEPT & DERIVATION
The period of a simple pendulum is directly proportional to the square root of its effective length.

Formula / Rule / Reaction:

7
T=29r4‘..; = T VL

Solution:

» Lettheinitial periodbe T} withlength L.
« Iflengthincreases by afactorof 4(Ly = 4L,):

4L
g

e
e Ty
T2=;m‘l|, =2rzw.gl}=a:r,

« Therefore, the time period doubles (becomes two times).

Why other options are incorrect:
» OptionA: Fourtimes assumes an incomect linear relationship between length and peried.

* Option C: Half would require reducing the length to one-fourth.

« Option D: One-fourthwould requira reducing the langth to one-sikteanth.
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PHYSICS
Question #176 [ZHCN & :

02. Idiats, Phrasal Ve yFigires

Choose tha sentence that is grammatically correct:
CORE COMNCEPT & DERIVATION

When the verb "weigh" denotes possessing a specified physical weight, it functions as a stative
copularverb taking a direct measurement complement without a reflexive proncun.

Formula / Rule / Reaction:

Subject + Weigh (linking,/stative) + [Measurement Noun Phrase|

Solution:

*  "Heweighed two pounds” correctly uses "weighed” as an intransitive stative verb meaning
"had aweight of".

« Inserting refiexive pronouns like "himself” incomrectly turns the verbinto an active transitive
action{placing oneself on ascale).

‘Why other options are incorrect:

+ OptionA: "He weighed himself two pounds” incorrectly includes the redundant reflexive
pronoun "himsalf".

+ Option C: "themselves” violates third-person singular subject-pronoun agreement with
"He".

* OptionD:  itseli" uses aneuterreflexive pronoun that does not agree with the masculine
personal subject "He™.

Question #177 ENGLISH

05, Aclive-Passive Vaice, Repartsd Speech & Syntax

Choose tha sentance that is grammatically correct:

CORE COMNCEPT & DERIVATION

Stative verbs expressing dirmension, measura, or mass take an adverbial objective complement
directly without reflexive pronouns.

Formula / Rule / Reaction:

Correct : Subject + weighed + numeral + unit of measure

Solution:

« "Heweighed two maunds® correctly pairs the subject with the stative verb and the
guantified unit of mass ("two maunds”).

+ Reflexive pronouns are ungrammatical when expressing a passive physical attribute of mass.

Why other options are incorrect:

+ Option A: Omits the nurnerical guantifier before "maunds” and incorrectly includes
"himself".

« OptionC: Lacks the unit of measura and uses the plural pronoun "themselvas” with singular
"He".
* OptionD: Uses the neuter pronoun “itself" to refer to a person.
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ENGLISH

s, Pheasal Verbs & Literary Figures

Question #178
Choose the correct option. We falt as if the ground was

CORE CONCEPT & DERIVATION

Standard English idiomatic usage uses the phrase "the ground slipping beneath one'’s feet” to
describe feeling unstable, off-balance, orlosing control.

0z

________ beneath our faat.

Formula / Rule / Reaction:

Idiom : To feel the ground slipping beneath one’s feet

Solution:

+ The established figurative idiom for feeling unsteady or insecure is "the ground slipping
baneath our feet”.

» This captures the physical sensation of losing footing or stability.

Why other options are incorrect:

s OptionA: "Digging” implies an active extemal excavation, which is unidiomatic here.

« OptionB: While "sinking” describes quicksand or soft ground, "slipping” is the established
standard idiom.

s OptionD: "Bursting” denctes rupture under internal pressure, which does not fit the context
of losing footing.

o ENGLISH
Question #179 i, Repored Spsech Synta
Afewyesarsago it _________ that human beings do not belang to this earth

CORE CONCEPT & DERIVATION

Sentences introduced by the expletive pronoun "it" reporting past discoveries use passive voice
with singularverb agreement.

Formula / Rule / Reaction:

Past Passive : It + was + past participls (V) + that-clanse

Selution:

» Thetemporal adverbial "Afewyears ago” places the discovary in the simple past.

* Because the dummy subject "it" is singular and receives the action of discovery, the comect
passive construction is "was found".

Why other options are incorrect:

« OptionA: "Found” is active voice and would incorrectly imply that the pronoun "it”
performed the action of finding.

» OptionC: "Were found" uses a plural auxiliary verb that disagrees with the singular pronoun
At

+ OptionD: "Had found" is an active past-perfect construction that lacks a passive auxiliary
("been”).
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ENGLISH

<h & Syritax

Question #180

-Passive Volce, Reported 5

Ashoalof fish killed by the fisharmen.

CORE COMNCEPT & DERIVATION

A collective noun acting as a single unifiad entity takes a singular verb, and passive constructions
require a form of "to be" with the past participle.

Formula / Rule / Reaction:

Collective Noun (singolar entity) + has been + past participle (V)

Solution:

* "Ashoal”is a singular collective noun referring to a group of fish swimming togetheras a
single body.

« The sentence requires a passive voice construction (“killed by the fishermnen”), making "has
been’ the correct singular passive auxiliary.

‘Why other options are incorrect:

+ OptionB: "Have" uses aplural auxiliary and lacks the passive participle "been”.

* Option C: "Had" alone is active voice and would incorrectly imply the fish performed the
killing.

+ OptionD:"Has" alcne is active voice and cannot precede the passive past participle "killed”
without "been’”.

Question #181 . ENGLISH

Difs. Punctuation, Capitaization & Reading Comprehengan

Atlast tha fywas __

__. Themost appropriate word to be filfed in is:
CORE CONCEPT & DERIVATION

Sentence completicn reguires contextual semantic coherence matching natural ecological
relationships.

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

Solution:

* Therelationship between a spider and a fly is predatory. centered on capturing prey inan orb
web.

+ The phrase "At last the fly was trapped by the spider” fits this predatory context and
completas the passive construction appropriately.

Why other options are incorrect:

« OptionB: "Entertained” personifies the relationship in a way that is contextually
inappropriate for an objective assessment sentence.

« OptionC: Spiders do notinvite prey in a literal biclogical context.

+ OptionD:"Spared"”is contextually less typical than capture in standard test bank passages
based onMary Howitt's fable.
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Question #182 B . ENGLIsH

wrhs & Speting

Choose the correct meaning of the underlined word: Providentially
CORE CONCEPT & DERIVATION

Wocabulary in context evaluates word meaning through semantic derivation and recognized
SYNOMYMS.

rind was notinjured.

Formula / Rule / Reaction:

Providentially = By divine foresight or intervention — Fortunately / Luckily

Solution:

+ "Providentially” derives from "providence”, referring to divine care or benevolent fortune.

* Inthissentence, it modifies the clause to indicate that, by good fortune or luck, his mental
faculties were spared frominjury.

» Therefore, "Luckily” is the closest synonym.

Why other options are incorrect:

+ OptionA: "Slowly” refers to rate or speed, which does not relate to providence.
» OptionB: "Suddenly” denotes guickness or surprise.

+ OptionD: Unfortunately” is an antonym expressing adverse fortune.

Question #183 [[ZHDN S . ENGLISH

nice, Reported 5| 18 Eyitax

Acarpentercanes ________ on cab doors. Choosa the nght wiard 1o filin the Blank,

CORE CONCEPT & DERIVATION
Transitive varbs require a nominal direct object rathar than a bare descriptive adjective.

Formula / Rule / Reaction:

Subject [carpenter) - Verb (carves) + Direct Object Noun | Arabesque)

Solution:

» The transitive verb "carves” requires a direct noun complement specifying what is being
created.

+ Arabesque’ functicns as a noun denoting anintricate pattern of intertwined floral or
geometric scrollwork.

« Theremaining choices are adjectives that cannot stand alone as the direct object of
"carves”.

Why other options are incorrect:

* OptionB: "Ornate” is an adjective meaning heavily decorated,; it cannot function as a
standalone noun direct object.

« OptionC: "Decked’is a past participle or adjective meaning adomed.

* OptionD: "Floral® is an adjective describing flower pattarns, requiring a following noun like
"designs” or "motifs".
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Question #184 ) . _ ENGLISH

on & Reading Camprehensian

Choose the corect option

CORE COMCEPT & DERIVATION
Demonstrative determiners must agree in numberwith the noun they modify.

Formula / Rule / Reaction:

Singular: This / That + [Singular Noun| ws. Plural: These / Those + [Plural Noun!

Solution:

» The noun "methods” is plural. as indicated by the pluralinflection "-s" and the plural auxiliary
contraction "don't” (do not).

« The plural demonstrative determiner "These” agrees with "'methods".

‘Why other options are incorrect:

« OptionA: "This" is singular and disagrees with the plural noun "methods®

« OptionC: While "The" is grammatically possible, "Thesa" is the specific demonstrative
tested inthis official itern.

+ OptionD:"That" is singular and cannot medify plural "methoeds”.

Question #185 [T B ENG

D4, Subject-Verk ot, Tenses & Conditionals

Wil just agame of tennis

CORE COMCEPT & DERIVATION
Instandard English usage, the adverb "just” canmodify the simple past tense to describe an
imnmediately completed action.

Formula / Rule / Reaction:

Subject + just + Past Tense Verb [VE]

Solution:

+ Thesentence describes a sporting activity completed shortly before the present moment.

» Inthe official test key. "had” functions as the past-tense main verb indicating that the game
was recently concluded.

‘Why other options are incorrect:

+ OptionA: "Has" is singular and disagrees with the first-person plural subject "We".

+ Option C: "Have" in the simple present tense fails to capture the completed nature of the
game.

« Option D: \While "have had" is commaon in British present perfect, the simple past "had” is the
established official key answer.

Question #186 [THIN EHLSH

D6, Punciuation, Capi tion & Reading Comprehension

The penis expensive:still 1_________ It

CORE CONCEPT & DERIVATION

Adversative conjunctive advarbs like "still” link an acknowledged concession to a completed past
action.

Formula / Rule / Reaction:

Clanse 1 {Present fact); still, + Clause 2 {Completed past action)

Solution:

+ The semicolen and conjunctive adverb "still" indicate that despite the high cost of the pen,
the speaker proceeded with the purchase.

+ The simple past form "bought” describes this completed action.

Why other options are incorrect:

+ OptionB: "Will buy" describes future intent, whereas "still" in this frame typically contrasts a
completed purchase against cost.

« Option C: "Have bought” is unnecessarily complex where the simple past is conventional .
+ OptionD;:"Buyed” is an ungrammatical regularization of the iregular veri "buy”.
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Question #187 [[ZAT] A bl

alizaticn & Reading Comprehension

Punctuate the given sentence comeactly. My father is Chalrman of the Committee on internal Rela...
CORE COMCEPT & DERIVATION

Two independent clauses without a coordinating conjunction cannot be joined without
punctuation, and must be separated by a period or semiceolon to avoid a run-on sentence.

Formula / Rule / Reaction:

Independent Clanse 1 + Period (.) + Capitalized Independent Clanse 2

Solution:

* "Myfatheris Chairman of the Committee on Internal Relations” and "he also heads the
Discipline Cornmittea” are complete independent clauses.

+ Placing a period between them and capitalizing "He" properly resolves the run-on sentence
into two distinct sentences.

Why other options are incorrect:

+ OptionB: The dash creates aninformal construction that is less standard than a period in
formal writing.

* OptionC: Acclonisused to introduce anexplanation, list, oramplification, which does not
applytothis second duty.

= OptionD:"But’incorrectly introduces a contrast where both statements describe
leadership responsibilities.

ENGLISH

Joice, Reporied Spesch & Syntax

Question #188 05, Activa-Pas

Which of the following sentances s corract?
CORE CONCEPT & DERIVATION

Adverbial clauses of place are introduced by the subordinating conjunction "whera” and join the
main clause without intervening punctuation.

Formula / Rule / Reaction:

Main Clause + where + Subordinate Clause

Solution:
« "Where my parents live” functions as anessential adverbial clause of place modifying "to
live".

+ Essential adverbial clauses connect directly to the main clause without commas or colons.

Why other options are incorrect:

« OptionA: "Near my parents live” is ungrammatical; 'near” is a preposition that requires a
noun phrase object ("near my parents™)rather than an unlinked clause.

« OptionC: Erroneously places a comma immediately after the subordinating conjunction
"whera".

* OptionD:Incomrectlyinserts a colonbefore the subordinate clause.
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Question #189 [T § il

06, Punctuation. C ion & Reading Comprehension

Readthe following passage to answer the given quastion: Right after the Civill War. many distra...
CORE COMNCEPT & DERIVATION

Reading comprehension infers historical allegiance from geographical origins referencedina
passage.

Formula / Rule / Reaction:

Birthplace: Piedmont of South Carolina — Confederate allegiance (The Sonth)

Solution:

+ The passage states that Will Goodlad was a distraught soldierwho returned to "the land of
his birth, the Piedmant of South Caralina”.

+ Inthe context of the American Civil War, South Carolina was a southern Confederate state.

» Combinedwith the description that the war had devastated these soldiers and left them
without homes. the passage indicates he fought for the South.

‘Why other options are incorrect:

+ OptionA:The "East” was not anoppoesing combatant side in the American Civil War.
* Option B: The "West” was the frontier region where soldiers migrated after the war, not a
military combatant side.

+ Option C: The Northrepresents the Union army, which does not correspend to a native
soldier from South Carclina returning to his devastated homeland.

Question #190 ENGLISH

D05, Active-Passive Voice, Reparisd Speech & Syntax

n the blank?

W Tpartist
CORE CONCEPT & DERIVATION

Fronting a negative adverbial phrase requires subject-auxiliary inversion in the following main
clause.

Tiost appropriale to be fife:

wany peopie baan out...

Formula / Rule / Reaction:

Negative Adverbial {Never before) + Auxiliary Verb (have) + Subject + Past Participle (been)

Solution:

+ Starting with the negative restrictive phrase "Mever before” requires inverted word order.

» The auxiliary verb "have" precedes the plural subject "so many people”, followed by the past
participle "been”: "Never before have so many people been out of work as today”.

‘Why other options are incorrect:

« OptionA: "More than ever before” lacks the auxiliary verb "have” required by the participle
"beean”.

* OptionC: "Inthe past, there nevar have” produces anungrammatical construction with "so
many people been”.

+ OptionD: "Formerly, there never were” cannot grammatically precede the past participle
"bean”.
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Question #191 [T — bl

tics alizaticn & Reading Comprehension

Spot the arror in the given sentence: We try to speak with (Al one anather (B} but (D) convey (...

CORE COMCEPT & DERIVATION

Standardidiomatic English usage pairs the verb "speak” with specific prepositions depending on
context, prefering "speak to” for direct communication.

Formula / Rule / Reaction:

Prescriptive rule : Speak to someone {direct address)

Solution:

* Informal prescriptive grammar tested in the provincial syllabus, the construction "speak to
one another” iz preferred over “speak with cne another”.

» Therefore, the error ies in bracketed word A ("with").

Why other options are incorrect:

s OptionB: "One another” is comectly used for reciprocal action among more than two
people.

« OptienC: "Conwvey"isin the correct base form, sharing the subject "We" across the
coordinating conjunction.

» OptionD:"But’is the correct coordinating conjunction expressing contrast.

Question #192 [ L

D4 Subject-Verb Agreement, Tenses & Conditionals
Choose the part of the sentence that carrles error: In winter (A), the days (Bland nights (C)...

CORE COMCEPT & DERIVATION
Compound subjects joined by the coordinating conjunction "and” take a plural verb.

Formula / Rule / Reaction:

Subject; 4 and + Subject, = Plural Subject — Requires Plural Verb (are)

Solution:

+ The subject consists of the compound noun phrase "the days and nights", which is plural.

+ The singularlinking verb "is" violates subject-verb agreement and must be corrected to the
plural farm "are”: "Inwinter, the days and nights are cold”.

s Thus the errorisinpart D.

Why other options are incorrect:

« OptionA: "Inwinter' is a standard prepositional phrase of time.
s+ OptionB: "The days” is comectly formed as the first part of the compound subject.

« OptionC: "And nights" correctly coordinates the second subject noun.

Question #193 ENGLISH

D2. idiarms, Pheasal Varbs & Litarary Figuias

Choose the correct option. We felt as if the ground was beneath our faat
CORE CONCEPT & DERIVATION
The expression "the ground slipping beneath one's feet” is an established idiom describing a

feeling of losing balance, security, or stability.

Formula / Rule / Reaction:
Factualrecall / Qualitative concept.

Solution:

« Thisitemreconciles the duplicate entry across the provincial test bank.

+ "Slipping"isthe established idiomatic choice, describing physical loss of traction or
figurative instability.

‘Why other options are incorrect:

» OptionA: "Digging” requires an active agent excavating the ground.

+ OptionB: While "sinking” is sometimes keyed in unofficial answer sheets, "slipping”is the
accepted standard idiom.

+ OptionD:"Bursting” implies an explosive rupture from below.
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Question #194 [T} I

-Passive Volce, Reported 5 <h & Syntax

Chaose tha sentence that carries an errorregarding pronoun usage.
CORE CONCEPT & DERIVATION
Using a reflexive pronoun with anintransitive copular verb of measurement is ungrammatical.

Formula / Rule / Reaction:

Incorrect : Subject + weighed + reflexive pronoun + measure complement

Solution:

+ Whendescribing weight as a measurement, "weigh” does not take a reflexive object.

» "Heweighed himself two maunds” incorrectly inserts "himself”, making Option A the
sentence containing the grammatical error.

‘Why other options are incorrect:

+ OptionB: "He weighed two maunds” is gramrnatically comect.

« OptionC: "They weighed two maunds” comactly pairs a plural subject with the
measurement.

+ OptionD:"Sheweighed two maunds” is grammatically correct.

LOGICAL REASONING

s B Overlapging Sets

Question #195 [EHTD 05: Categ nrics

Al

lidre illy people. Some silly people are rich people

CORE CONCEPT & DERIVATION
Categorical syllogisms are evaluated by set inclusion and Venn diagram overlap relationships.

Allrich peopla are big shots.

Formula / Rule / Reaction:

Premises : Children C Silly, Silly i Rich £, Rich C Big Shots

Solution:

* Conclusion |: Since "Allchildren are silly people” {Children < Silly), the set of childrenis anon-
empty subset of silly people. By conversion per accidens, "Some silly people are children” is
necessarily true.

+ Conclusion Il: While some silly people ararich, there is no necessary overlap between the
subset of children and the subset of rich people: thus Cenclusicn |lis not necessarily true.

+ Conclugion lll: Since "Some silly pecple are rich” and "Allrich people are big shots”, the silly
people who are rich must also befong to the set of big shats. Thus, "Some silly pecple are big
shots” is necessarily true.

« Therefore, conclusions| and lll are necessarily true.

‘Why other options are incorrect:
+ OptionB: Conclusion |l cannot be deduced with certainty from the premises.

+ OptionC: Conclusion Il isinvalid.
+ OptionD:Includes theinvalid Conclusion|l.
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LOGICAL REASONING
Question #196 [EHL) i Sek TS

Read the following and choose the correct answer X. ¥ and Z are three whole numbers less than 3...
CORE COMCEPT & DERIVATION

Logical deduction applies specific arithmetic properties (prime, parity, bounds) to a defined finite
set of integers.

Formula / Rule / Reaction:

Domain: {n € T | 23 < n < 31} = {24, 25, 26, 27, 28, 29, 30}

Solution:

» Detemine X: The prime numbers in the domain are restricted to X = 20(since 23 and 31 are
excluded by the strictinequalities).

+ Determine ¥: The odd numbers in the domain are {25, 27, 20}. The largest odd numbaer within
thisallowedrangeis ¥ = 29,

« Determine Z: The even numbers inthe domain are {24, 26, 28, 30}. The smallest even number
within thisrange is £ = 24.

+ Therefore, X =20.¥ =20, and Z = 24.

Why other options are incorrect:

« OptionA: 31violates the constraint that numbers must be strictly less than 310

+ OptionC: Z3violates the constraint that numbers must be strictly greater than 23

+ OptionD:27is composite {3 = ), not prime, and 26 is not the smallest even numberinthe
range.

LOGICAL REASOMING
Question #197 [THCN 08, Latter Series & Coding-Decading
Obsarve the pattern and select the naxt terr
CORE CONCEPT & DERIVATION

Pattamn recognition sequences evaluate prograssive latter substitutions following an alphabetical
descending shift from the center cutward.

e sequance: 5555 S5RES SRORS, ROPOR

Formula / Rule / Reaction:

Alphabetical shifts : 8 = R+ Q <P =0

Solution:

« Term1: S5555 (baseline consisting of letter S).

» Term 2: 5SRES (center position 3 shifts backward one step in alphabet: § — R).

+ Term 3: SRQRS (positions 2, 3, 4 shift: position 3 becomes G positions 2 and 4 become R).

* Term4: RQPQR (positions 1through 5 shift: center becomes P: flanking positions become
Q; outer positions become R).

s Term 5: Each letter shifte to the next preceding letter in the alphabet: outerR —+ Q. nextQ —
P, center P — O, producing QPOPQ.

Why other options are incorrect:
+ OptionA: Contains "D, which does not fit the descending alphabetical pattem.

« OptionB: Contains "OR", which breaks symmetry.
+ OptionC: Has 7 characters, violating the 5-character string length.
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LOGICAL REASOMNING
1 Action& Decision-Making

Question #198 [[THEN
Readthe following statement, assuming everything in it to be trus
CORE COMNCEPT & DERIVATION

Courses of action in logical reasoning must represent proportionate, constructive responses
rather than punitive or counterproductive actions.

Then decide whichof the gi...

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

Solution:

+ Course|proposes yelling at a toddler over a genuine accident. which is developmeantally
inappropriate and counterproductive.

s Course |l proposes punishing a toddier for an accidental mishap, which causes distress
without teaching constructive motor control,

+ Because neither action is constructive or developmentally sound, neitherfoliows.

‘Why other options are incorrect:

+ Option A: Yelling is counterproductive and disproportionate.
+ OptionB: Punishment for a genuine accident isinappropriate.

» Option C: Both suggested actions are flawed responses.

LOGICAL REASONING

aise and Efect Analysis

Question #199

Readthe following statements and identify the best cause and effect relation. | State P start..
CORE COMCEPT & DERIVATION

Causalreasoning identifies a preceding policy or intervention (cause) that produces a
deocumented subseguent societal outcome (effect).

Formula / Rule / Reaction:

Cause (Rehabilitation programs) — Effect {Decrease in crime)

Solution:

» Statement|describes the introduction of rehabilitation programs targeting unemployment,
addiction, and lack of education.

« Statement |l describes a steady reductionin crime rates across the same jurisdiction ocver
the sarne period.

+ Because rehabilitative social programs address the root economic and behavioral drivers of
crime, Statement| is the direct cause and Statement |lis its effect.

‘Why other options are incorrect:

+* Option A: Decreased crime rates do not cause the state to establish addiction and job
rehabilitation programs.

+ Option C: The direct causal link between rehabilitation and crime reduction makes a
commaon third cause less plausible.

» OptionD: The temporal and geographical alignment points to a causal relationship rather
than independent events.
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Question #200 m LOGICAL REASONING

04, Arguenent Evaluation & Ethics

Read the passage and the fali

wing staterments below. Then choose the correct option.basing your..
CORE COMCEPT & DERIVATION

Critical reading comprehension requires deriving conclusions solely from explicit textual
statements, without extrapolating beyond the provided evidence.

Formula / Rule / Reaction:

Factualrecall / Qualitative concept.

Solution:

= Staternent i: The text states Pakistanis "rich in wildlife and cultura”, which does not establish
that itis a wealthy country in financial terms.

+ Statementii: The passage mentions people from "most countries”, which does notmean "all
nationalities™.

«  Statement iii: The text explicitly mentions the "Indus River Dolphin”, confirming that Pakistan
is home to atleast one dolphin species.

s Therefore, only statement iiiis supported by the text.

Why other options are incorrect:
= OptionB: Staternentsiand ii extrapolate beyond the text.

s OptionC: Statement iis unsupported.
+ OptionD: Statementiiisunsupported.
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