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Understand Motion, Move Towards Success!

&t 3R faeamas

| Distance & Displacement

gf / Distance

-
- -~
o W - -
- e ST ~
- -
-
> -~

-

> ST ... 7 4
fdsuras / Displacement

o g 7 fem v g e
Distance: Total path covered

o frenes: arifirs R sifan Rufa o @eh @
Displacement: Shortest straight-line
distance from initial to final position

o & 3w vfA ® | Distance is scalar
« fazema= wfde wfd & | Displacement is vector

6

S
(fRufd)

(Position)

feufa-vwa are
| Position-Time Graph

t (ﬂ:ﬂl) (Time)
e TT& = 37 | Slope = Velocity

o #teh ¥an = wEE A | Straight line = Uniform velocity
o @& @1 = J¥FHA A | Curve = Non-uniform velocity

amiféres nfa

m " | Relative Motion
B
Va
e . g »

o 2) st & dra amifars an
Relative velocity between two bodies

“ Uﬁzﬁ@ﬂﬁm"ftvmﬂh-vsl

Same direction: v,e = |Va - vgl

o af Radla R ¥ : veel = [Va + vl

Opposite direction: v,e = |va + vgl

IGE

B! A, IBeAdr H1 grai!

aret 3R A
| Speed & Velocity

2

et (Speed) = §f / ®H

( Speed = Distance / Time

-

o et 3fZer fA 8 | Speed is scalar
o A wfEe afr 8 | Velocity is vector
qu= 3 | nfa

o | Uniform Motion
- E o I fRer wan @
e §=

Velocity remains constant
o fRufa-wag me el
Position-time graph is a straight line

o AN-[HY WIS WHY A&t S FAATER @
Velocity-time graph is parallel
to time axis

BIGAIGCE U

| Instantaneous Velocity

« 5 gt wwaEg W A

Velocity of an object at a particular instant

« g AM-wEa W% W fig v

e ¥ A g S awER g &
It is equal to the slope of the

t -t 2 ool Jan
tangent to the v-t graph at that point Tonaent
As ds
v=lim = —
at+0 At dt

am (Velocity) = fweng= / wug

Velocity = Displacement / Time

© _—
| Acceleration
o = ¥ ¥ oftad / awa

Acceleration = Change in velocity / Time
vV-u
7 9! s——

t

oiel, u = WRfSs 1, v = 3ifdm 3, t = §9g
Where, u = Initial velocity,
v = Final velocity, t = Time

« SIg®HTE: m/s? | Sl Unit: m/s?

8

o ffuy wean § | Acceleration is constant

THTH @ ¥ nfq
| Motion with Uniform Acceleration

e v=u+at
142
= 0--—(
e s=ut 2a
e v2=u?42as

o fRufd-wwa oo gvaea
Position~time graph is a parabola

o An-wwg e e dan
Velocity-time graph is a straight line

Jiraa 3 IR aresifers an
| Average Velocity & Instantaneous Velocity

« dtwa A = g Rrugs / $o vy

Average velocity = Total displacement / Total time

+ aTeIfeE A = agA O WNAIERTE |y, 8

# A7 (vqef T & =)
Instantaneous velocity = Velocity
in very small interval (slope of tangent)

« 7T Y v ¥ -

Mtwa = Ade H o@, arwfes = Tge H @
In graph language -
Average = Slope of secant, Instantaneous = Slope of tangent

nfa & wfteor

| Equations of Motion

4

1. v=u+at

2. s=ut+ at?
3. v?=u?+2as
4 s=u*vxt

2
WEl, u = WRfS 3, v = 3ifaw an
a = @I, t = ¥HY, s = faveng=
Where, u = Initial velocity, v = Final velocity
a = Acceleration, t = Time, s = Displacement
A -gad id

0 | Free Fall Motion
0 o Faw et F SR Afy

| Motion under gravity only
e @MU =0

Initial velocity u = 0
a=g=98m/s? (geft 7)

on Earth
= gt
o §uLigt?
= 3 gt
@ gifas nfa & geu fag
| Key Points of Kinematics

“ « 7f& wrdar & | Motion is relative
B ° #@&a (Sign) &1 eur

Take care of signs
« go1Eal @ eaE |
Take care of units
« W B FEH R Juam Y
Understand and use graphs
« A & | IuAPT Y

Use formulae correctly

|

* — Understand Motion, Understand Nature, Achieve Success! » +
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| Velocity-Time Graph

5

v
(@m)

(Velocity)

.
>

t (¥99) (Time)
o WE > A9 F1 SFva = Rrymgm

Area under graph = Displacement

e BT (Slope) = &I

Slope = Acceleration

warey nfq (F9as /)
| Projectile Motion (From Ground)

—_ -
- -

o S e & a4 wuE war @

Velocity in horizontal direction remains constant

sudier Ren & a = g (1 # 3R)

In vertical direction a = ~g (downward)

» 9y graafd@® gren @ | Path is parabolic

E 3\ s s T

| Important Units

« g (Distance): #2X (m) | meter (m)

an (Velocity): e /A8 (m/s) | meter/second (m/s)

@Y1 (Acceleration): Me/A&s? (m/s?) |
meter/second? (m/s?)

a9Y (Time): |53 (s) | second (s)

fazema= (Displacement): M2 (m) | meter (
G
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Speed and Velocity (31fd 3fT a91)

ﬁmzr)swq <OLT 'i

speed (31fd) / UIQT \ Velocity (@91)
S eod — DIS"aO& (339-) 0?‘1 () \/e\oodid 'Dlgplmmgnt _ %@ J \15‘
. l
T fme T 2 ST ~ _Gme
S—E_=_“Q_:rn$'i K \)_—d’ :\‘-MS’i(m)
’ ker c I
S h T
Scalar Quantity (S@GFETFT) Vector Quantity (&fcer zifer)
It Has Only Magnitude. S&d cbde UfGATUTEldTgl| It Has Both Magnitude And Direction. S&idi 20T &b el el aff gidi &l
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speed and Velocity (31fd 3ile a91) chm
1) Uniform Speed (@@e a%1) | — (C{ock ( ‘?4_%') ; FOI) B EL)L 5?660{// - -

UTd hlg deq HaATe Hadiders (Equal Intervals Of Time) & AT g2t (Equal Distance) dd ded! g, dl 3aTdh! Ifd bl HATeT 9T

(Uniform Speed) gd &l
If A Body Covers Equal Distances In Equal Intervals Of Time, The Speed Is Said To Be Uniform.
L= lD ) o

15 —S|4sHTlon |




et grer g & Eieie & et ¢t U ves Tawe YRl ool 3 fosa
T G, TToft 23 UE, 56 fAIE 31T 4.0916 AP ,

Time taken by the Earth to complete 3 ]Fr > 9
one revolution on its axis with respect to the Sun,

l.e. 23 hours, 56 minutes and 4.0916 seconds 6)3660( umfwun/ GG
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Speed and Velocity (31fd 3{e a91)

‘ 2] Non-Uniform Speed (3(&&ATe d91)
oTd Ig de HATel HAUTALIS A HAATST g2t ad Bedl &, U7 HHAATST HAA A HATe ggl ad dbed! &, dl I&ch! I1fd 37eTaTTeT 997 (Non-
Uniform Speed) gmTdl &l

- If a body covers unequal distances in equal intervals of time (or equal distances in unequal intervals of time), the speed is

said to be non-uniform.
+ Example (3218200)
mﬁ tl(*bdl b1 haff dut (80 km/h) Eﬁﬁ&ﬁ efteft (20 km/h) T3t € — T€ Non-Uniform Speed 2|

10 m/s 20 m/s
—_— —_
\ N\ P\ O\

Non-uniform Motion
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speed and Velocity (31fd 3T a1)

3) Average Speed (3ft&d 1)

faseft aed ol et AT (total journey) o Glelel dd bl TS e get (Total Distance) Bl Fs HAA (Total Time) & farfoid el Ue
UTed I1fd BT 3T d 97 hed &l

Average speed is the total distance travelled divided by the total time taken. ’O’D K

B
\A e

e —
> 4

Total Distance Travelled
Total Time Taken

Average Speed =

# Special Case (ST YH &I 3{c71-31c 7Tfd Y dF Bl H10):

du < 2('1 U9
T&[) b(,.SOJY)Q = Average Speed =

V1 1+ U2
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T (Roke) -

- Acceleration Is 7The Rate Of Change Of Velocity With Respect To Time.

XY (tume)

cdeUl dg &2 (Rate) 8, fAdd fabed! aeq &1 avT (Velocity) AT & AT deosdl gl

2] I gRads] - | | |
Aueleokion) = Change in Velouty '(;Egm'awt)% ) ped )
CoNO| %WEI (Wme )
\A_=Initial Velocity (Urefaicc av) | —< —= fL S
\) Final Velocity (3ifde aa7) @ = D— U ’66@,(.0()07)
T Time (F9) 1%

—
(1, Acceleration (cdgul)
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U=0m/¢ V=<2omfc | U=2om)c V=domle [ U= om; V=0ve
Rust :
Lo o Lo —_o
—tedo— l—®-—t=4s——r F—t=4s—
unchoon motio (STl ) - Brake ( Retanatabio) | 73 )
a=-\:/_-_-_ 93?&9:3_{) 5::&-_.9’0%0-&0:9 Q,_-_!-_-_M» O—QO:_ZO
. 1 + Y 4 Ty |
V>uU e jou, 7 Q=0 me UV | az-omsl
SFuo( aﬁbﬂ(’r) — ok | — 49 ( ?eaadmmg)

—Eosumn molton -—9{&@(555 (Qt~\/6)



— Spea/ Velocety
— Accdleation
— o ( P(9+ Cguation))

3 9pm
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| T R A ¥ B e 20 ferrfierer it =mer & et & e 30 folyeier <t =rver & amaw
AT 21 9 ATAT oh TR KX <hl T T BHTI-
A car goes from A to B at a speed of 20 km/hr and returns at a speed of 30

km/hr. The average speed of the car during this journey will be-

(aA)Skm/h

(b) 24 km / h 0,
(c)25km /h

(d)50 km /h
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}7 Teh X 100 km S 50 km/h & AR SFTEAT 100 km T 25 km/h H T it 81 A

ATA AT <hIT<TU)
A car covers 100 km at 50 km/h and the next 100 km at 25 km/h. Find the
Average Speed.

(A) 33.33 Km/H oo o — o ol o
(B) 37.5 Km/H
(C) 40 Km/H

(D) 42 Km/H
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08

A bus is accelerating uniformly as it passes two checkpoints that are 60 m apart. The time taken
between the checkpoint is 6 s and the speed of the bus at the second checkpoint is 16 ms-1. The
speed of the bus at the first checkpoint is : Ueh 99 GHTH &Y T TTd o W1 8 ATk I8 60 tﬁ'ZTEC\TE;f
= ITeRaT & TOAT 2| TehUTS< oh STl ST THT 6 Hehe § 3 THY AhUTSE UL H <hl T 16 THTA-1 B
Ugel JehUTge U 99 <hl T 8

A. 4 ms-1

B. 8 ms-1

C. 12 ms-1

D. More than one of the above
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Speed and Velocity (31fd 3{e a91)

4) Relative Speed (ATAEl a31)
o1d &1 9&qU (objects) Th-gAe &b ATUe] IIfd dedl &, dl Iatcht 3Tt I1fd BT ATde 99T hed 8l

The speed of one object relative to another is called relative speed.

¢ Formula (H7)

- O1d Sl Th-gHe 6l e T8
When both move towards each other
Relative Speed = v; + v,
oid 3l veh gt flem A o

When both move in the same direction

Relative Speed = |v; - v,
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0'9 21 STk Ueh &1 29T & €1 @ ¥l A T 9167 6 km/h & 3T B 1 =TeT 4 km/h 21 A &Y
B ok |TUET AT BT —

Two persons are running in the same direction. Speed of A is 6 km/h and speed
of B is 4 km/h. The relative speed of A with respect to B will be —

(A)2 Km/H
(B) 10 Km/H

(C) 12 Km/H

(D) 4 Km/H
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1. ODOMETER (3iigiafie?)
Odometer Mgl o 31d dob At gt ad bl g, I& ATal dicsl U gl

An Odometer is a device that measures the total distance covered by a vehicle.

2. SPEEDOMETER (&ftetafiee)

Speedometer ISl &bl I&H HHAT bl ITfd TdlTal dTedl U &l

A Speedometer is a device that shows the instantaneous speed of the vehicle.

3. TACHOMETER (¢&idfiee)
gg Suel i gufel Ifd (Engine Rotational Speed) ! AT &l

+175C 85L 22:35

000 153933

A Tachometer measures the rotational speed of the engine. B e A 239




MoTion lime Graphns

Position Velocity Acceleration
[ L Z
.S \OPQ: S\OVC- S‘QF(-
Avea = [ Afea = Areo\- \Y

V = x/t d:V'é V= at
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N
1) For Stationary Body (fRIZ a&q)
.~ Graph: Horizontal Straight Line (Fdde &) | 5
*Time dadl & Sfdsol Distance o1&l dGodll o
o
FAdod deq fdod 2 ot et & —— 2
*Example: AT U2 2T §3T fordTd, Tsdh fdballe Tl hel A
Conclusion: 3[7T¢ Distance Constant g, @l Body At Rest gl IS
, E S
@
a
>
Time—>»
For Stationary body




2] For Uniform Motion (F31Ta1 J1fd)

~~ Graph: Straight line passing through origin
(eHteft 25T T origin & faAdbodt €)1

Time §&al U2 Distance proportionally (3edTd &) §&dT gl

Speed = Constant (33T ATl ZT&dT 8)|
Example: Ig digel 40 km/h ot f&RIZ 91fd & I 28T &l

Conclusion: Fieft 28T &7 slope = Speed, 3{¢ TE constant &l

Uniform Motion

Displacement

Distance=——>»

Time X-axis

)
Time=>»

(For uniform motion)
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3] For Non-uniform Motion

Speed Increases (3HdATeT I1fd, AT TSI T3HT) .
~~ Graph: Upward curved line (FYe ot 312 d¢h)|
WA-Wd Time d&dT g, Distance dufl & d&dT ¢l g
Speed BIAIE §6 ¢&l & — Acceleration & 28T & é_
Example: ETfEIT A GIgdT €31 edb (runner), IT gdTs WIglvl take-off ded HAY A
Conclusion: Tg Accelerated Motion (cd2uT I1fd) &l : >
Time X-axis
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%) For Non-uniform Motion - Speed Decreases (3 aTal I1fd, 91 TEdr §30)

.~ Graph: Curve Tl effe-£fte flat g HTdT &l

Time dadl UZ Distance §6 dl 281 &, ®fdal effie-¢ffe oo g2 Al

Speed HC Zel € — Retardation (Jcel) &1 28T 8l

Example: &b It g8 hIe, IT e JHUL Bdhal Ue|

Distance=—>»

Conclusion: Jg Retarded Motion (HTEH UTﬁf) 2l

Time=>»

(For non-uniform motion
when speed decreases)
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Slope concept

y-axis
N T T
o,
O
r— e
o o
= %
§ 0O
@
)
.
. . Time—>»
Time X-axis

(For uniform motion)



fa (Motion)

05 Y TTTrHTT ST 3 FEEATI-EWa 3 ST x-3787 & AT 30° 3R 45° % HI0T T & @
for T o gwrtar o 1 37k Heifera o st TuTe T 32

The displacement-time plots of two moving particles make angles of 30° and 45° with the x-axis

as shown in the figure. What is the ratio of their respective velocities?

E3

(a) 2 \§ /[ |
= g
-
b) v3:1 5 /
W, & _
. = e T
(C) 1:1 a . F e
% f""/ /”f
d)1:2 o X 450
F/‘{;ﬁ a0 | N
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In The Given Velocity (V) Versus Time (T) Graph, Accelerated And Decelerated Motions Are Respectively

Represented By Line Segments -
fae I 991 (V) - 31T (1) TP A, @2l (Acceleration) dT 3dcdeul (Deceleration) J1fd seael: fabat 2@

&iel grer carfedt oreft &2
4
J.F
(Fm)| A D
R L
«d2ul (Acceleration)
i—..

3[dcdeul (Deceleration) 0 !
(HHY)



VELOCITY
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VELOCITY-VERSUS-TIME GRAPHS

7\

VELOCITY

TIME

>
TIME

VELOCITY

— >

TIME

CONSTANT VELOCITY

CONSTANT
ACCELERATION

INCREASING
ACCELERATION

Example (3218201):

“hIg ISl 60 km/h bt FATT ITfd

& g12d U2 I 2el &l

- Free fall of a body under

gravity (I[&ScAThUT &5 TTd &
fSteam)|

ISt Tah fAAfRd g2 & 31Ul afa
gerdt 8l

Rocket Launch (ZId¢ T 38Tel 8fdall) —

Wd-uid el \oadT & Thrust 312 Acceleration
§ad gl

fao T ISt BT Accelerator SIS GdTaT|
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VELOCITY-VERSUS-TIME GRAPHS




