WHY IT MATTERS

| Foundation for all of
e/ £ X
mechanics and physics.
,‘ﬂ Essential in daily life
.‘ILI applications like vehicles,

I sperts, projectiles ete,

Impartant for

| NEET, JEE &

Beard Exams.
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KEY TAKEAWAYS

' Motion s described relative
to a frame of reference.

+ Displacement is a vactar,
distance is a scalar,

« Speed tells how fast, |
velocity tells how fast
in a direction,

v Acceleration deseribes the
rate of change of velocity.

+ Equations of mation hold

for constant acceleration. |
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COMMON SYMBOLS

x Position / Displacement {m)

L] Displacement (m)

u  Initial velocity {m s

v Final velocity tms™")

a  Aeceleration {m &)

¢ Time Is)

Change in paosition (m)
Changa in velocity (m s
Avarage velocity (ms™1)

v
E Average speed (ms~")

MOTION IN STRAIGHT LINE

vl KEY CONCEPTS ATPA GLANCE ¢
- B
Bl rosimon, oistance & || B seeensverocry || [E) AcceLerarion | [} EQuATIONS OF MOTION
DISPLACEMENT {Far constant acceleration)
Position & Location of object on 5pef!d (v) : Rate of change Al:ce!erj'-nion : Rate of change » B t
a strafght line at an instant. of distance. of velocity. il wsatda
( " 1
Distance (d) : Total length 7 Total distance | o 2= E _ p=u (i) s=ut+ E(Etz
) Y ———————— avyg =
of path travelled. (Scalar) G Total tite At t
¥ FH i '2 oy 2
Displacement {Ax) : Shortest ) a= lim é_l- = EEL (i), = L
: S : Velocity {v) : Rate of change Ar—+0 At dt
distance fram initial to final 4 : (1+v)
. o of displacement. {iv) = I
position with direction. (Vector)
Disol = Types
. - isplacemen
.;(m] = T Time ‘ | + Positive acceleration : Whire,
7 Speed increases. u = Initial velocity
z; xy
bz '; e e Instantaneous velocity : * Negative acceleration i Fial ysiocly
i gl Velocity at a particular instant, | (Retardation) : Speed decreases, e = Acceleration
Key Relation = dr | | o Zero acceleration : t = Time
Ax = — % { W= L'!:E.lﬂ E — E ‘ | Velocity is constant. & = Displacement

B GRAPHICAL REPRESENTATION .\\
\

(i} Position-Time Graph

Slope = velocity |

{il) Velocity-Time Graph
v

t
Slope = acceleration

&)

Area under curve = displacement

(iii) Acceleration=Time Graph
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Area undar curve = change in velocity

ﬂ AVERAGE SPEED & AVERAGE VELOCITY ﬂ RELATIVE SPEED

Displacement
Total time

PusmER tnesk . When two bodies move in same ling,
Total distance l
Ty = s relative speed = |p, = 1t
[ Pt T T otal time J o=l
Average velocity: =R Baistha Spem ‘

‘ Same direction
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m IMPORTANT POINTS

[ speciaL cases

» Uniform maotion {a =0}

1= gonstant, § =i

¢ Unifarmly accelerated motion (a = +ve)

Speed increases uniformly.

¢ Uniformly retarded metion (a = —va)

Speed decreases uniformly.

= Fres fall (near Earth, ignoring alr resistance)}

a=g=198ms* {downward)

LINE

1
r=u+gt, s=ut + -2-912

RELATIONS BETWEEN QUANTITIES

I a =0, graph of v—t 15 a straight line
with positive slope.

« If a < 0, graph of v—# is a straight line
with negative slope.

= [f v =0, object is momentarily at rest.

+ |f 5§ =0, final and initial positions coincide.

—

EXAMPLE APPLICATIONS

+ Equations of motion are valid only

» Motion of vehicles starting, stopping
for constant acceleration.

or awertaking.
= Displacement can be positive, negative

or zero. Objects in frae fall.

I ik s
= Scalar quantities : distance, speed, + Motion in lifts.

Mote: Far motion in a straight line,
|¥] £ Tapera, equality holds enly far
rratian it one direction without reversal,

vy - 1-'2' time, mass.
Oppesita tirsction e + Vector quantltres‘: displacement, * Projectiles {in one dimension).
velocity, acceleratian,
One at rest v {of moving bady) = Sports: running, cycling, car racing.

e Units: [s]=m, [v]=ms7", [a]=ms?

IMPORTANT FORMULAS AT A GLANCE

Average velogity Average speed Acceleration (avg.} Velocity (instantanecus) Acceleration {instantanecus)
|
_ Ax — Total distance v=u dx dv
| WiSm e Vpood = = Tgpg = — = &= —
Al Total time t dt dt

@ PROTIPS
WS+ Draw dingrams for better understonding.

= o Always write units.

+ Practica numerical problams regularly,

+ Cheek signs of velacity and acceleration
earefully.

CONCEPT CLEAR - PRACTICE MORE - SCORE HIGH # +#
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Equations of motion

1. v=un-+at
2.8 =ut + %012
3. vt =u? + Jasx
4, 5= i),
REMEMBER

Understanding motion in a
straight line builds the base
for all complex maotion!



