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CONGEPT 7 — 3.3.2

First Order Reactions
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KINETIC DASHBOARD: GLOBAL FORM EQUATIONS
i Differential Form )| Exponehtial Form )

I Use: Instantaneous rates { Use: Concentration over time ‘ J

Rate = k[R] [R] = [R] ekt
f Linear Log Form N fE— Base-10 Form x
{ Use: Natural log graphing 1 { Use: Numerical calculations ‘
In[R] = -kt + In[R], | k=(2.303/%) log(IR]y/I[RI)

l Gas Phase Form =
[ Pa= 2P; - Py é% i

Use: Partial pressure systems
s
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KINETIC DASHBOARD: LINEAR LOG MAPPIN

" THEMAPPING
y=mx+c
In[R] = (-k)t + In[R],

A straight line for natural log
denotes first-order kinetics.
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TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.
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© 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
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KINETIC DASHBOARD: THE BASE-10 SHIFT %

———mi

THE BASE-10 SHIFT

y=mx+c
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Rl _ _k
lo9(iRp = 2.303"t *°
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Why the origin? At t=0, [R] = [R],.
Therefore, log(1) = 0.
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log IRlo
[R]

'SLOPE =k /2.303




KINETIC DASHBOARD: RATE CONSTANT EXECUTION A

© SR
| REACTION: N,05 - 2NO, + %0, (AT 318 K) EXECUTION PIPELINE
i — R E— L (23e3] (IRl
- - - ] | k= [, el
r 11! ] ) [ | t2 L t‘| g [R]2 |
J
f ¥
t1 =0 min ’ [R]1 =1.24 x 1072 mol L b/ - (—j S
5 [2.303] - (1.24 X 10-2)
| " 780 | 5\o20x 102/
¥
t,=60 min |# | [R], =0.20 X 102 mol L"! +——
2 2 i [2.303] l0g(6.2)
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KINETIC DASHBOARD: STATE TRANSITION MATRIX Fo©

Standard First-Order Gas Phase (A — B + C)

| e | - | BB | + | EE |
t=0 P, 0 0
timet | (p. = X) > X +> X

B -

DERIVATION. PATHWAY

Total Pressure (p,) = (p, - X) + X, = p; + X

Therefore, X = p, - p;

” Active Reactant Pressure:p, =p,-x=2p.-p, |
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KINETIC DASHBOARD: LN vs. LOG,, TRAP & EXECUTION

FATAL ERROR: Mixing up In and JEE STANDARD: Always multiply
log,, geometries without applying by 2.303 when extracting rate

the conversion factor. constants from base-10 log data.




KINETIC DASHBOARD: SYSTEM DIAGNOSTIC

|l For a first-order reaction, a plot of log([R],/[R]) versus time
IS G struight Iine What is the value of its slope?
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SYSTEM READOUT

Answer: C.

Justification: Because the Y-axis is plotted in base-10 log rather than natural In, the slope must
account for the 2,303 conversion factor. Since [R],/[R] is an inverted ratio, the slope is positive,




KINETIC DASHBOARD: FINAL SYNTHESIS Fo©

To
/(f-x\ DEpendence —
| First-order rates depend strictly on the first power of concentration.
£ Y . | Gruphlcul Hallmark
& A strulght descending line for In[R] vs t (Slope = -k).
In[R] vs t

e ——

The Log Factor
Always upply the 2.303 multiplier when using base-10 Iug to calculate k.
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Stoichiometric Pressure
Iy gus-phuse A — B + C, the active partial pressure is p, = 2p, - p,.

Al




What TopAll Pro Does Differently

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

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
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Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
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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

vV VvV VYV VvV WV

Try TopAll Pro Now

you need to improve.
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