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2.4 Kinematric Equations for Uniformly ™
Accelerated Motion
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The Kinematic Toolkit: Five Core Variables

E- { B
Displacement Time taken inities wflocnty Final velocity Constar?t
(att =0) acceleration
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Every uniformly accelerated rectilinear motion problem can be solved by manipulating these five building blocks.




The First Equation of Motion
Velocity-Time Graph Algebraic Derivation
- b Step 1:
> \ a = v - v [at
[3] ; Slope=a=(v-v,)/t
% ’ : Step 2:
> 0T T A
: at = v - VB
Time (1) t

v = vy + at

Velocity at any time t equals the starting velocity plus the velocity gained from acceleration.
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Deriving Displacement from the v—t Curve
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Velocity (v)

Area = vg X t

Area = 1/2 x base x height
=1/2 x t x (v - V)

t=0

t
Time (t)

~
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Displacement (x) = [Rectangle Area] + [Triangle Areal



The Second Equation of Motion

Step 1: Geometry

X = Vot + 1/2 t (v/= vp)
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Step 2: Substitution

X = Vot + 1/2 ¢

From First Eq:
v = vy) =&t
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Step 3: Integration

Substitute at into the
triangle area calculation
to get 1/2 t (at)

Displacement equals the distance covered without acceleration (vyt)
plus the extra distance generated by accelerating (1/2 at?).



The Average Velocity Form

Velocity (v)

Average
Velocity
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When acceleration Is constant,
displacement is equivalent to

traveling at the arithmetic average
of the initial and final velocities.

Vo + V

Average Velocity (v,.) =

2

_‘

Diagnostic: Use
when acceleration

VG il V)t (a) is unknown,
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The Third Equation of Motion 4

Isolate t

From v = vy + at,
extract time:

Substitute Multiply

Plug t into the Average Resolve the difference

Velocity form: of squares:

2 _y2

2a

Vv
)y =

Diagnostic: Use when
time (t) is unknown.

V2 = vo? + 2ax




The Complete Kinematic Toolkit
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vV = v, + at Missing Variable: x (Displacement)
X = vot + 1/2 at? Missing Variable: v (Final Velocity)
vZ = vp2 + 2ax Missing Variable: t (Time)
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What if we don’t start at zero?
If initial position at t=0 is X,, simply replace x with (x - X,).

X = X, + Vot + 1/2 at?

o

TopAll




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

vV VvV VYV VvV WV

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




	2.4 Kinematic Equations for Uniformly Accelerated Motion

