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THE JEE MAIN 2027 PATTERN GUIDE PREFACE

@ PREFACE

An elite compendium designed exclusively for JEE
Main aspirants.

This guide is the culmination of extensive analysis of recent National
Testing Agency (NTA) examination patterns. It is not merely a textbook,
but a strategic framework designed to optimize your preparation.

By deconstructing the examination into high-yield archetypes, critical
formula applications, and common pitfalls, this resource empowers you
to approach the JEE Main with clinical precision and profound

conceptual clarity.

Do not just memorize the formulas; understand the traps
the examiners lay and the strategic shortcuts that will save
you critical minutes on exam dauy.
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THE JEE MAIN 2027 PATTERN GUIDE PART | — PHYSICS

® CHAPTER 1 — HIGH-YIELD ARCHETYPES

Wave Optics & Ray Optics

1.1.1 Young’s Double Slit Experiment in a Denser Medium

EXAMINATION SIGNIFICANCE
Consistently evaluates the understanding of wave propagation and optical path changes when
an apparatus transitions between media.

CORE CONCEPT

The fringe width (3 is directly proportional to the wavelength A\. When the entire experimental
setup is immersed in a medium of refractive index u, the wavelength of light decreases to X' =
)\/,u. Consequently, the entire fringe pattern shrinks symmetrically. The geometry of the slits (D,
d) remains completely unaffected.

CRITICAL FORMULA

STRATEGIC APPROACH

Avoid recalculating the entire formula AD /d. Directly scale the air fringe width by the refractive
index.

1.1.2 Refraction at a Spherical Surface

EXAMINATION SIGNIFICANCE

A foundational concept that serves as the basis for all lens-maker problems.

CORE CONCEPT

The position of the image formed by a single spherical refractive boundary depends on the
refractive indices of the two media and the radius of curvature. Cartesian sign convention is
absolute: light direction is positive.

CRITICAL FORMULA
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THE JEE MAIN 2027 PATTERN GUIDE PART | — PHYSICS

® 1.2 ELECTROSTATICS & MAGNETISM

1.2.1 Capacitor with Dielectric Insertion

EXAMINATION SIGNIFICANCE

A crucial discriminator that tests the ability to distinguish between isolated systems (constant
charge) and systems driven by an external source (constant potential).

CORE CONCEPT

Inserting a dielectric of constant K universally increases capacitance: C' = KC.

= Battery remains connected — the potential difference V across the plates is maintained
constant by the source. To achieve higher capacitance, the battery must supply additional
charge (Q' = KQ).

= Battery disconnected — the capacitor acts as an isolated system. Charge Q is conserved.
The increased capacitance results in a drop in potential difference (V' = V/K).

CRITICAL FORMULA
AQ = (K =1)CV

Battery remains connected

1.2.2 Magnetic Field of a Current-Carrying Wire

EXAMINATION SIGNIFICANCE

The fundamental application of the Biot-Savart Law. Often presented as complex geometries
combining arcs and straight lines.

CORE CONCEPT

The total magnetic field is the vector sum of fields from individual segments. Use the right-hand
grip rule strictly for direction.

CRITICAL FORMULA

10
B = —47?_(1 (sin01 + siné’z) B = _'Z;)TR
Straight wire Circular arc
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THE JEE MAIN 2027 PATTERN GUIDE PART | — PHYSICS

® CHAPTER 3 — COMMON NTA PITFALLS & TRAPS

Conceptual Traps in Physics

TRAP 1 — THE MEDIUM WAVELENGTH TRAP

The Trap: Students calculate YDSE fringe width in a liquid using the vacuum wavelength
of light.

The Reality: The wavelength compresses in a denser medium. You must use

AVZLC

)\med =

The slit geometry (D, d) never changes.

TRAP 6 — THE “G” VALUE ASSUMPTION
. 2. . /
The Trap: Assuming g = 9.8 m/s” in all kinematics problems.

The Reality: If not strictly specified, JEE frequently designs problems where assuming
g =10 m/s2 provides clean, integer cancellation. Check the answers; if they are clean
integers, use 10.

FOUR FURTHER TRAPS < DIELECTRIC ORIENTATION, UNIT CONSISTENCY, SPECTRAL-LINE
COUNTING AND ERROR PROPAGATION — CONTINUE IN CHAPTER 3 OF THE COMPLETE GUIDE.
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THE JEE MAIN 2027 PATTERN GUIDE PART Il — CHEMISTRY

® CHAPTER 4 — HIGH-YIELD ARCHETYPES

Coordination & Inorganic Chemistry

4.1.1 CFSE and Magnetic Moment

EXAMINATION SIGNIFICANCE
A heavily weighted concept requiring the integration of ligand field theory, oxidation states, and
electronic configurations.

CORE CONCEPT

The spin-only magnetic moment is determined solely by the number of unpaired electrons (n).
The Crystal Field Splitting Energy (CFSE) in octahedral complexes depends on electron
placement in the t,, and e, orbitals, dictated by the spectrochemical series.

CRITICAL FORMULA

w=+/n(n+2) BM CFSE = (—0.47n, + 0.6 1) A,

STRATEGIC APPROACH
1. Determine the oxidation state of the central metal ion.
2. Write the valence d-electron configuration.

3. Assess the ligand: strong field ligands (CIN~, CO) cause pairing (low spin); weak field
ligands (halides, H2O) follow Hund'’s rule (high spin).

4.1.2 Qualitative Analysis (Colour Tests)

EXAMINATION SIGNIFICANCE

Essential practical inorganic chemistry testing memorization of precipitates.

CORE CONCEPT

Specific reagents yield highly characteristic coloured precipitates identifying transition metals.

STRATEGIC APPROACH

Memorize high-yield colours. Fe*" yields brown/yellow. Cu*" yields blue. AsySs and CdS
yield vivid yellow precipitates, a frequent exam focus.
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THE JEE MAIN 2027 PATTERN GUIDE PART Il — CHEMISTRY

® CHAPTER 6 — COMMON NTA PITFALLS & TRAPS

Reaction & Calculation Traps

TRAP 2 — AROMATICITY AND HUCKEL’S RULE

The Trap: When checking the 4n + 2 m-electron requirement, students often count all
lone pairs on heteroatoms.

The Reality: You must only count electrons residing in unhybridized p-orbitals that are
actively aligned and participating in the continuous conjugated ring system. For
example, in pyridine, the nitrogen’s lone pair is orthogonal to the w-system and is not
counted. In pyrrole, it is counted.

TRAP 5 — AMINO ACID OPTICAL ACTIVITY

The Trap: Assuming all naturally occurring amino acids are optically active and possess
chiral centers.

The Reality: Glycine is the exception. Because its R-group is merely a hydrogen atom,
the central carbon is bonded to two identical hydrogen atoms, making it completely

achiral.
SOLUBILITY & DILUTION, /S 2 SOLVENT CONDITIONS AND THE DUMAS METHOD
N N
CIS-TRANS GEOMETRY, S / CONTINUE IN CHAPTER 6 OF THE COMPLETE GUIDE.
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THE JEE MAIN 2027 PATTERN GUIDE PART Il — MATHEMATICS

® CHAPTER 7 — HIGH-YIELD ARCHETYPES

Coordinate Geometry

7.1.1 Conic Sections: Focal Properties

EXAMINATION SIGNIFICANCE

Standard geometric properties of conics are consistently tested to evaluate conceptual
understanding over brute-force algebraic manipulation.

CORE CONCEPT

Mastery of fundamental definitions bypasses lengthy calculations.

CRITICAL FORMULA
SP+ S'P=2a |SP — S'P| =2a

Ellipse Hyperbola

STRATEGIC APPROACH

When a coordinate is given and focal distances are requested, verify if the point lies on the
curve. If it does, immediately apply the geometric definitions rather than distance formulas.

7.1.2 Parabola: Focal Chord Properties

EXAMINATION SIGNIFICANCE

Deep application of tangents, normals, and focal distances.

CORE CONCEPT

For a standard parabola y2 = 4azx, if a focal chord intersects the parabola at P and Q, the
product of the segments SP and SQ relates directly to the semi-latus rectum. Furthermore, a
circle drawn with a focal chord as its diameter will always touch the directrix.

CRITICAL FORMULA
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THE JEE MAIN 2027 PATTERN GUIDE FORMULA REFERENCE

@ A SECOND FORMAT — CRITICAL FORMULA APPLICATIONS
Quick-Reference Extracts

Alongside each High-Yield Archetype, the guide includes a dedicated compact reference
chapter per subject — built for the final 48 hours before the exam.

@ PHYSICS — CH. 2, MECHANICS, GRAVITATION & PROPERTIES OF MATTER

Escape Velocity from Height h Bulk Modulus
2GM . __AP
Vesc = YR -
R+h AV/V

® CHEMISTRY — CH. 5, ELECTROCHEMISTRY & STATES OF MATTER

The Nernst Equation Faraday’s Law of Electrolysis
. 0.0591 I-t Atomic Weight
Eeuy = = —n 10g10Q W = ja X < g
n

® MATHEMATICS — CH. 8, ALGEBRA & VECTORS

Shortest Distance, Skew Lines Roots of Unity
- = 7 & 3 _ 2 _
‘(a2—a1)-(b1><b2)‘ Ww=1 14+w+w?=0
‘bl X bz‘
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THE JEE MAIN 2027 PATTERN GUIDE ABOUT THIS PREVIEW

@ ABOUT THIS PREVIEW
This is a preview — not the complete
quide.

This preview reproduces selected sections exactly as they appear in the
complete guide — the same structure, the same formulas, the same standard
of scrutiny, unabridged.

The full edition of THE JEE MAIN 2027 PATTERN GUIDE contains all 27 high-
probability archetypes, the complete Critical Formula Application reference,
and every documented NTA pitfall across Physics, Chemistry and
Mathematics — organised exactly as shown here.

@ PHYSICS @ CHEMISTRY @ MATHEMATICS

@ PreP AcADEMY

prepacademy.support@gmail.com

© 2026 Prep Academy. This preview may be shared unmodified. The complete guide and all educational
content within remain the exclusive property of Prep Academy.
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