POLYNOMIAL AND RATIONAL LIMITS
Mastering Substitution, Factorisation, and the 0/0 Form
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Direct Substitution
for Polynomials

TopAll

Formula Bank

Rule:

lim f(z) = f(a)

Tr—a

Where:

f(z) = ag + a1(z) + ag(z?) + ... + an(z")

Always plug it in first. Polynomials are continuous and well-behaved;

the limit is always just the function evaluated at a.



The 0/0 Form & Factorisation A

X-ray
i h Substitute Reveal i b
g(g}) r=a Factor (m T gl (m)
f(z) = 0/0 f(z) =
() h(x) / (/£ a) hi(x)
N\ ___ | A - . /
Substitution Result Diagnosis Next Action
Finite / Finite Valid Real Number | Limit is this exact value.
Finite / 0 Vertical Asymptote Limit Does Not Exist.
g 0/0 Indeterminate Form Factorize and Cancel! )




TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




The Rational Arsenal

L
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Standard formulas to bypass complex polynomial division.
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Rational Limit Rule
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e~a [ h(z)]  h(a)

Condition: h(a) # 0
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Standard Limit Rule
(Theorem 2)
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Shortcut unlocked:
Theorem 2 works for ANY

rational number n.
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The Indeterminate Trap A

TRAP: 0/0 is NOT the

answer. It does NOT
equal 0, 1, or Infinity!

s - 0/0 is an Indeterminate Form. It is an
algebraic error code that simply means
“Do more work.”

The graph has a hole, but the path
approaching it (the limit) still exists. You
must find and cancel the hidden factor.
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Mini Application: Higher Power Rationals

Evaluate: lim, 4 [

(x™10 - 1)

]

(x*15 - 1)

7
Step 1: The Test
Substitute x=1

A Trap Avoided

Result: (17 -1) /0 /0

e—

(1">-1)=0/0

_/Step 2: The Setup
Divide numerator and
denominator by (x-1) to force

L
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Theorem 2 standard form.
[(x*10 - 1) / (x = 1)]
[(x*1> - 1) / (x = 1)] bottom independently.

\_——‘/ [1 * (1)*’*9] f [15 * (1)*14]

=10/ 15

=‘2/3I

Step 3: The Execution
Apply nxa™(n-1) to top and




The Master Flowchart (Revision Card) A

Real et
Limitis L

Non-zero Limit Does
/0 Not Exist
Factorize Cancel | Re-
0/0 Form OR Use common substitute
Theorem 2 (x-a) term xX=4a

START:
Substitute

X=d

The Ultimate Playbook: Substitute -> If 0/0, Factor -> Cancel -> Limit.



What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

Al Recommandation that helps you improve
Al Recommandation Analysis your Tests and tell you where
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Try TopAll Pro Now

you need to improve.

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered

Jump in while the concept is still fresh in your head MCQs Students In-Depth Analysis




