JEE Mathematics

The Last-Mile Formula & Trap Sheet

Not every formula — only the ones that decide marks. Built for revision under time pressure.

A note before you start using this sheet:

This is a deliberately curated sheet, not a complete formula encyclopedia. Every standard JEE formula book already gives you 300+ formulas
in small print — and in the last few days before an exam, that volume works against you: you re-read things you already know cold, and skim
past the traps that actually cost marks. This sheet leaves out routine /low-yield formulas (ones you already recall instantly, or that rarely decide a
question on their own) on purpose, so it stays something you can read start to finish in one sitting instead of a reference you passively scroll.

What is included is chosen for high-frequency, high-mistake-rate value: formulas that appear repeatedly across JEE Main/Advanced papers,
paired with a TRAP/TRICK box per topic that flags the specific sign error, missing condition, or wrong assumption that typically costs the mark
— not the formula itself. Some entries (e.g. location of roots, angle bisector sign convention, inverse-trig sum conditions) genuinely need this extra
observation to apply correctly; that is the point of the box, not an afterthought.

Use this alongside your full formula book or class notes, not instead of them. Treat this as the “final revision + error-check” layer on top of
complete preparation, not as your primary or sole source. If a topic here feels thin, that is a signal to go back to the complete notes for that chapter

—itis not a claim that nothing else in that chapter matters.

1. Quadratics & Theory of Equations

-x term: set the power of x in T, to zero and solve
for r — verify r is a non-negative integer < 7, else “no such term.”
(V/A 4 B)" integer-part problems: use (I + f)(1 — f) = k" trick — al-
ways check whether 7 is odd/even before applying.

Largest binomial coefficient is at r = n/2 (even n) — don’t confuse
with largest term (which depends on a, b).

ign of 2 matters: location-of-roots conditions use a-f(k) > 0, not
f(k) > 0—flipsifa <O0.

"Roots real” # "D > 0 alone” if coefficients depend on a parameter
— always re-check a # 0.

Common trap: students forget the equation may degenerate to linear
if a = 0 in a parametric family — check that case separately.

2. Sequences & Series

AP/ GP/HP

~ formula needs [r| < 1 - do not apply blindly; check convergence
first, JEE loves planting r > 1 GPs.

Telescoping series: write ¢, as f(r) — f(r + 1) before summing — saves
huge time on ) r(rl—ﬂ)-type.

AM-GM equality trap: when a question says “minimum value,”
check if equality is actually attainable in the given domain.

3. Binomial Theorem

Expansion & Terms

4. Permutations & Combinations

Selection / Arrangement

< TRAP / TRICK

Sy 7 7 - n!
Identical items: arrangements of n items with repetitions use

Ig!r!
forgetting repeated-letter division is the #1 P&C error. P
” At least”/”at most” — always compute via complement (total — un-
wanted) rather than direct casework; far fewer errors.
Circular table with distinguishable seats (numbered chairs) is just
linear arrangement n!, NOT (n — 1)! — read the question carefully.

5. Probability
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|naepen!en; ; mutually exclusive — mixing these up is the most

common conceptual slip; mutually exclusive events with nonzero
probability are never independent.

Conditional probability word problems: identify exactly what’s
“given” before writing P(A/B) — reversing A, B is a classic trap in
Bayes’ questions.

"Without replacement” changes probabilities each draw — always re-
check sample space size after each draw.

6. Complex Numbers

Algebra & Geometry

arg(z;/zp) principal value: adding/subtracting args can throw the
result outside (—, 7] — always adjust by £27t at the end.

Locus questions: translate |z — z1| + |z — zp| = k carefully - if k =
|z1 — 22| it's a segment, not an ellipse (degenerate case often missed).
w-power problems: reduce exponents mod 3 first (w*"t" = ") be-
fore simplifying — saves algebra and avoids sign slips.

7. Matrices & Determinants

Key Identities

|!0wico|umn operations must be applied one at a time in determi-

nant simplification — doing two simultaneous row ops can silently
change the value.

|A| = 0 case: don’t assume “no solution” — check consistency via
(adjA)B; could be infinite solutions.

Matrix multiplication is not commutative - AB # BA in general;
never cancel matrices like scalars.

8. Trigonometric Ratios & Equations

Formulas

quaring trig equations introduces extraneous roots — always verify
each solution in the original equation.

Dividing by cos 6 or sin § silently loses solutions where that factor is
zero — check those separately first.

Domain restriction after substitution (e.g. t = tanf/2) excludes
6 = 7 — always test boundary values separately.

9. Inverse Trigonometric Functions

Principal Values & Identities

Range mismatch is the #1 error: sin~!(sinf) # 60 outside
[—7/2, /2] - always reduce 6 into the principal range first.

Sum formulas are piecewise — check the xy < 1 vs xy > 1 condition
before applying; JEE frequently tests exactly this boundary.

Never assume domain x € R for identities involving v1 — x?-type
substitutions — restrict to [—1, 1] explicitly.

10. Straight Lines

Key Results

!cute ) oEtuse angle bisector: make constants ¢, ¢’ positive first,

then aa’ 4+ bb' > 0 = "+ sign gives obtuse bisector — sign convention
is the usual mistake.

Vertical lines have undefined slope — don’t force y = mx + ¢ form;
handle x = k separately.

Reflection formula factor of —2, not —1 —a very common silent error
when finding the image of a point.

11. Circles

Key Results

cimnlificdediication in
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!1 > a, = !, < ;E ;e Is whether the point is outside/on/inside the circle

— use this instantly instead of computing full distance.

Two circles’ radical axis S; — Sp = 0 is a straight line only when both
have the x% + y? coefficient equal to 1 (or equal to each other) - nor-
malize first.

Orthogonality condition 2g1g> + 2f1fo = c1 + ¢2 is often mixed up
with the tangency condition — keep them mentally separate.

12. Parabola, Ellipse, Hyperbola

Standard Forms (y> = 4ax family)

! EecE ;Ee iangency condition before using slope-form tangent — for

the hyperbola it needs a?m? — b2 > 0 (real tangent), unlike the ellipse
where it’s always real.

Focal distance shortcuts: parabola = x; + a; ellipse = a =+ ex;; use
these instead of the distance formula to save real time.

Latus rectum length: parabola 44, ellipse/hyperbola 2b?/a — don’t
confuse the ellipse/hyperbola form with 2a.

13. Limits, Continuity & Differentiability

Standard Limits

|l1i!erenila51ijy = continuity, not the converse — always check con-

tinuity first before testing LHD/RHD; a discontinuous function is au-
tomatically non-differentiable there.

1% form is NOT equal to 1, it’s indeterminate — never substitute di-
rectly; always use the exponential trick.

Piecewise/modulus functions: check differentiability strictly at the
breakpoints only — elsewhere the function is smooth by each piece’s
own rule.

14. Differentiation

f(x)8 i"; forms MUST use log differentiation — treating it as a simple

power or exponential rule is one of the most common JEE errors.
Inverse trig substitutions (x = sin 6 etc.) require restricting 0 to the
correct principal branch before differentiating — else sign errors creep
in.

d?y/de?
d?x /dg?
ferentiate dy/dx again w.r.t. 0 then divide by dx/d6.

Second derivative via parametric form is NOT — must dif-

15. Application of Derivatives

Key Results

!econ! aerlvatlve test fails when f”(x) = 0 — must fall back to first

derivative test in that case, not conclude “no extremum.”

Global (absolute) max/min on a closed interval: always check the
endpoints too, not just critical points — easy marks lost here.

Rolle’s theorem preconditions (continuity on [a,b], derivability on
(a,b), f(a) = f(b)) must ALL hold — a common MCQ trap tests ex-
actly which condition fails.

16. Indefinite Integration

Standard & Special Forms

lii; E 1sa gulge, not a law — occasionally reversing the choice simpli-

fies faster (e.g. [ x%e* dx needs algebraic as “first function,” consistent
with ILATE, but always sanity-check after one step).

Forgetting +-c costs marks in subjective exams and can make an MCQ
answer look ”different but equivalent” — always verify by differenti-
ating back if time allows.

Trig integrals of & type: use t = tan(x/2), NOT t = tanx —

a+bsinx
using the wrong substitution is a very frequent error.

17. Definite Integration
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!mgL proper!y ;x — a+ b — x) is the first thing to try when the in-

tegrand looks messy or when f(x) + f(a + b — x) simplifies nicely —
don’t jump straight to brute-force integration.

Even/odd shortcut only applies to symmetric limits [—a, a] — verify
the limits before applying, a very common careless error.

Definite integral as a limit of a sum: match 1 ¥ f(r/n) to fol f(x)dx
carefully — off-by-one in the summation range changes the limits of
integration.

18. Area Under Curves & Differential Equations

Differential Equations

!rea sign: always take |f(x)| or split the interval at roots of f(x) =0

- a naive single integral can give a wrongly cancelled (too small) an-
swer.

Degree is undefined if the DE cannot be written as a polynomial in
derivatives (e.g. contains sin(dy/dx)) — a favourite conceptual MCQ
trap.

Linear DE integrating factor applies only when the equation is linear
in y (or in x, treating x as the dependent variable) — check the form
before computing I.E.

19. Vectors

Key Results

< TRAP/ TRICK
@x (bx¢) # (@ xb) x ¢ in general — vector triple product is NOT
associative; always check which bracket the question means.
Coplanarity test via scalar triple product = 0 is far faster than solving
simultaneous equations — default to this method.

L ixb - .
Unit vector direction: 1 = + W — remember both directions exist
ax

unless orientation is specified.

20. 3D Geometry

!ngie Eelween ime & plane uses sin, angle between two lines/two

planes uses cos — mixing these up is extremely common under time
pressure.

Skew-line test: lines are skew only if they are NOT parallel AND
shortest distance # 0 — check both conditions, not just one.

Foot of perpendicular from a point to a plane: parametrize along the
normal direction (a, b, ¢), substitute into the plane equation to find the
parameter — faster than solving 3 equations directly.

21. Statistics

ing a constant to every observation does not change variance —
only scaling (multiplying) changes it, by a? for variance and |a| for SD;
a frequent trick-question setup.

Combined variance formula is NOT just the average of the two vari-
ances — it must also include the (%; — )2 correction terms.
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