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Bodies Which Do Not Change Their Position

With Time Are Called Stationary Bodies

3 fo'g il HeTT b &1l 3Usit fRfd oldt dedd &
3ot [T fAg BT ArdT 8

MOTION

Bodies Whose Position Keep On Changing

Are Called Moving Bodies
fotet fiel <t fAIf Teesdt 2gdt & 3og vifdeftes

fis med &



x MOTION AND REST -

Whether an object is in motion or at rest depends on the observer.

MOTION (vrfa) \

.\
2) REST (fm) _

An object is said to be in motion when its position An object is said to be at rest when its position
changes with time with respect to an observer. does not change with time with respect to an observer.
EXAMPLES EXAMPLES
A car moving on A train moving 9 Earth rotating A book lying on 9 Atreeina 9 A passenger sitting
the road. on the track. on its axis. the table. park. in a bus moving at
' gM’Z’;aw- constant speed.

: 'ﬂ’} 1 . nv. "

-

For a person standing For a person on the Different parts of Earth For a student sitting For a person sitting in For the passenger, the

on the ground, the car platform, the train is are in motion with near the table, the the park, the tree is other passengers and
is in motion. in motion. respect to others. book is at rest. at rest. seats are at rest.
KEY POINTS KEY POINTS
@ on = | . . = [
% Motion is relative. : Motion Cniange i % Rest is also relative. @ Rest=Nochangein
. position with time . position with time
% An object can be in motion for one observer and = % An object can be at rest for one observer ) s

(A position # 0) (A position = 0)

at rest for another. and in motion for another.

\.

'(
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_ MOTION AND REST
Iifa 3NT A

Whether an object is in motion or at rest depends on the observer.

faredt axg & nfa ar fAwm, wddarss (Observer) ur fAndt &war g1

L ——
 —
—

—. ..—

(1) MOTION (%)

An object is said to be in motion when its position
changes with time with respect to an observer.

orq fseft axg ) Rl el vddars & adar a9 & a1y aged €,
dl ag sifd # gidi 8|

EXAMPLES (3<T8301)

A car moving on A train moving

e Earth rotating

the road. on the track. on its axis.
TSH R Terdl qedt UR gerdt e |
Gacd!

For a person standing
on the ground, the car

For a person on the
platform, the train is

Different parts of Earth
are in motion with

is in motion. in motion. respect to others.
R & wewd g @2 =afes & IETIT-31T WY
fore R nfa & 2 & fog A nfa o 2 UEH-gaY & |rae nfa 7 &)
KEY POINTS (7= fag)
% Motion is relative. (1fd |Tdar gt 81) =9 Moton= Chiangein

% An object can be in motion for one observer and
at rest for another.

BIE a5 U gddgrs & forg wifa & &) gt @
3R g & forg fam )

position with time
nfa = 999 & 91y

feufa & aRad=
(A position # 0)

rat BTl

(2) REST (Rrm)

An object is said to be at rest when its position
does not change with time with respect to an observer.

wra fseht avg Y Rl | et wefdares & wmdar wwa & Wy 7@ agerd,
ar ag o & gt 21

A book lying on Atreeina

the table.
qoT qv &t

A passenger sitting
in a bus moving at
constant speed.

fAaa are | gedt a9
H &a1 At |

For the passenger the
other passengers and

For a student sitting
near the table, the

For a person sitting in
the park, the tree is

book is at rest. at rest. seats are at rest.
AU ASBHAS gh A S afss & gt & fog arh ash
fore frara fawm & 21 forg 9 o & ) AR HRE fAarm F &)

KEY POINTS (7= f3g)

* Rest is also relative. (fa=m +ft wrder gar 1)

% An object can be at rest for one observer
and in motion for another.
B a5 U dders & o faems ¥ & aodt 2
3R R & forg anfy

Rest = No change in
position with time

O = ava & 9y
. feufa F & aRads =&

(A position = 0)

IGIAYV] o] o
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“--TYPES OF MOTION -

Motion is the change in position of an object with time.

TRANSLATIONAL MOTION 9 ROTATIONAL MOTION CIRCULAR MOTION o OSCILLATORY MOTION

When an object moves from When an object rotates about When an object moves in a When an object moves to and fro

one place to another in a : A i ' circular path about its mean position
straight or curved path. Its own axis. ; e P -

TYPES ¥ Direction continuously
Rectilinear Motion Curvilinear Motion : V) : changes.
(Wt Yt ) (a5 7IfaY)
Straight line Curved path

EXAMPLE: Train moving on track, | EXAMPLE: Fan rotating, EXAMPLE: Stone tied to string and rotated, | EXAMPLE: Pendulum of clock,
Car moving on road Earth rotating on its axis Satellite around Earth Swing (3J7)

Nl (ON=Ead (OREEED |Oku=ru
(3rmadt fer) (sfAafaa nfa) (T Tifd) (3w 71fd)

Motion that repeats after There is no fixed path or direction. Equal distance in equal time. Unequal distance in equal time.
equal intervals of time. .

.\ ; \ ‘ o 4 ',:,;J . w",_‘\ : > q - : = _. " - el - < —— . o ‘ L + . '
9 i Ay . . - | |
EXAMPLE: Motion of gas molecules, EXAMPLE: Car moving at EXAMPLE: |
Butterfly flying constant speed '
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01 FAfeTRaa ° o i ThadTH IRTRR T ShT SETENUT &2

Which Of The Following Is An Example Of An Object Moving In Uniform Circular
Motion?

Technician Grade 111 20 Dec, 2024 Shift 3

[ 3ATRTIT H AT §AT Ueft / A Bird Flying In The><

L] Uty W eerdr gt =ik / A Person Walking'%A Sidewalk

[§ godft & =RT TR ITTehR HET H TAAT §HAT IUUE / A Satellite In A Circular Orbit Around

The Earth.

D mﬁmﬁs}aﬂ?ﬁgém / A Car Driving Straight On A Highway
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Types of Motion [ J1fd & &R

1.Translatory Motion (ZRITSITd2UT ITfd) — Rectilinear & Curvilinear

2.Rotatory Motion (gUfel ITfd)
3.0scillatory Motion (S5t I1fd)
4.Vibratory Motion (&d¢al J1fd)
5.Periodic Motion (3Tdd J1fd)
6.Non-periodic Motion (3fsiTad I1fd)
7.Uniform Motion (&dTaT J1fd)
8.Non-uniform Motion (3{&dTa J1fd)
9.Circular Motion (gdtd I1fq)

10.Projectile Motion (&9 J1fd)
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TSk TR TIAHTT AeTTTET o UTeU kY i fore Terr <R TTfer ohT 3aTeur 22

The motion of the wheel of a bullock cart moving on the road is an example of
which type of motion? Lotolionab
i

(A) a%a ‘Elc'\Ui'—r e / Oscillatory And Rotational Motion

(B) F WUTA N T / Oscillatory And Translational Motion

(C) ®UT-aRd o ‘EE\Ui?T TTTd / Translational And Rotational Motion

(D) hael ®ATARA Tt / Converted Speed Only

+vansalaliona)



ot
ﬁ)}g(,c On the basis of

”] Direction And Magnitude

Classification of Physical Quantities

aiifds Zifel &1 aaffseor

oy feerm 3iie ufeATuT & 3HTEME UL

SCALAR VECTOR
3ATIT ( Scalars) TSI ( Vectors)
C A scalar quantity has magnitude only. A vector has both magnitude and

direction.
Direction fca ()() t Direction féem (\/)
Magnitude TfATOT Q/) Magnitude TfaAToT (\/)



DIFFERENCE BETWEEN SCALAR AND VECTOR QUANTITIES | 3ifeer 3R wfeer ufdray # iR

SCALAR QUANTITY (3tfer wifer) VECTOR QUANTITY (wfger wfer)

Quantities having only magnitude, Quantities having both magnitude
no direction. and direction.

o= wfdrat # Saer afk|mor (magnitude) e &, o= wferay & gfR\mor (magnitude) 3R
fEem =& gt f&em (direction) Y 81d &1

EXAMPLES _(33T6701)

Temperature Speed Distance | Acceleration Displacement Momentum

(ATIHT) (@ &1 gfsTon) () f (zavor) (fAreema) (am)

KEY DIFFERENCES (9= 3id?) QUICK TRICK (udtar feu)

VECTOR (afm) O el

S Only magnitude Magnitude + Direction f&ré g
@ Definition (af¥¥msm) e ) ot e ( )

| () Direction (faem) Not required (3awa® &) X Required (3Taea®) Vector = “Size + Direction”
{

. | Simple number (HTEROT H&=T Arrow (=) (R
f Representation (wfafAfer) " 3 25, (10, 5 ) S 2(() n)\/(s. Ea’i’:“)

Speed = 20 m/s Velocity = 20 m/s East qe 49 :
Example (3€T8301)
(a« afmron) (afmmor + fem) Speed tells how fast,

| Vector laws :
" i iti 3 Velocity tells how fast
0 Addition (S18) Simple addition (Triangle / Parallelogram Law) and in which direction.

(werreor i) (afeer fAasY gr)
% IMPORTANT: All scalars can be vectors, but all vectors cannot be scalars. aft arfeer wferat afeer & aadt &, Afsa oft afeer uferat sifRer a3 g a=dt |
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'1) DISTANCE (30 | | '2) DISPLACEMENT (fawerra)

The total length of the actual path travelled by an object, The shortest straight line distance from the initial
regardless of direction. position to the final position with direction.

fseft avq g1 au fu 7@ arafas gy 6t e &ars, arfe fRufa | sifow Rufa g &t gad 81 Hidh g8,
f&em &t gvarg fau fa=m) fSrad feem anfire gt 81

— 14T (ivecdtion) ™ | — dwudion (V)
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*;
Distance (1) (D) Displacement (fd=imust) (d) L
Distance Is The Actual Length Of The Path Travelled By The Displacement Is The Shortest Distance Between The Initial And
Object. Final Position Of The Object.
el deq greT ad fosdl 914 gef ot aredfd b caTs & faeRITUel a&q ot Urefaes 3iie sifdel f&Rlfd & o< &l dad Biet ¢ 8l
D'YUh‘O(_) )& Scalar Quantity (3ffcer 2ifer) Vector Quantity (&fcer gifel) O(/UIL(/&/OI) (‘/)
Distance Travelled By A Body Can Never Be Zero. Displacement Travelled By A Body Can Be Zero.
fobeft TS greT da ol I1s gt et off o[ oTgt & Adhdt| fobefl O grer ad fobaT I faeRTel 2[cd gl ichdl &l
Distance Can Be Positive Only. Displacement Can Be Positive, Negative Or Zero.
&dl hdo &ellciah (Positive) &1 ddhdl gl fAeRITUST eleiTcTeh, ZRUMHD AT 2[cd &l Hbdl &l
Depends On The Actual Path Taken. Depends Only On Initial And Final Position.
Ig ad fobd I aredfds Uef e fotefe aear gl g Shac UTeiald 3iie sifda f@fd e forefe wear g
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. : =D=d)
Shaght dine, (2 320 PATH  DISTANCE  DISPLACEMENT,
A C - . () (&) D (faema=t) ol

g m 8 m
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DISTANCE DISPLACEMENT

(fawama=)
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02 Ueh U o1 ST <Rl 3T thehT STAT € 3R TE 5 Wiet hl SeITg ek Ugerdn g AT TRt <fer e
?, a1 TUg gwr e fehar mram shet foreuma 3R et 3 shawr: gt
A Body Is Thrown Up And It Reaches A Height Of Sm And Then Falls Down, The Total

Displacement And The Total Distance Covered By The Body Respectively Would Be:
Technician Grade I1I 28 Dec, 2024 Shift 2 Highest Point ,‘

o 7 3=0 A

¥ 10m, Om N A

Y
I 0om,0m X D-bH+5H = lO)’Y’\ - |

FIR bl AT

5Em |  Falls Down
#2 firar 2

i

|

| i
> |

| |

& S5m,5m X LR e e S L ry;
- = Z = 1 | L 3 nitial Position om
" B] 0m, 10m v O T

e % Ground / ¥1de
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Terelt o <At wrivres & sifaw Rt ae ardt 75 wer@ srdt g % B H AT
STaT 2
The Shortest Distance Measured From The Initial To The Final Position Of An Object

Is Known As
Technician Grade 111 29 Dec, 2024 Shift 3

[y <T/ Acceleration

I:] =TT/ Acceleration

[§ 37/ Velocity
DREiecy Displacement
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S hig T ThEHT AT § TAThR UL X T Il 8, AT SHhT T Rl hgl SATaT gl
When An Object Moves In A Circular Path With Uniform Speed, Its Motion Is Called

04

v
RRB GROUP D 2026

oK

A m'é!?ﬁ?"lﬁ/ Uniform Circular Motion
] e 31':[&{9[ TTd / Motion Along A Hemisphere

[§ U Hieft W o A9 T / Motion Along A Straight Line
] YE T A / Linear Motion
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feferiaa & & st Wifdes T TiawT U grr @ 60 710 &et Y 6l eiars &
AT B2

Which of the following physical quantities is equivalent to the total path length covered
by a moving body?

RRB ALP CBT-I (27 Nov, 2024 Shift 1)

[} fa&ama= / Displacement

B Ec'\ﬁ / Distance

C AT/ Velocity

3] =T/ Speed



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




« "B8) NCERT Science Foundation BY - Harish sir &3 & (Motion)

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)



Haszontal, motion , Law af metion
= _ g _?___
1. First Equation of Motion (W31 Haftaseon) OV - \/ 3 & Y4

(\/{ Hwtbr)

v=u-+at /-u=ot

2. second Equation of Motion (fgdla &aftweon) eu = Initial velocity (STZ@ 37)
FML{LO"] - {}if\’\@ I *V = Final velocity (3ifdaT d)
51—3/@’4‘@ W S =ut + > 12

3.Third Equation of Motion (qdta Taftaeorn)

*a = Acceleration (cd2uT)

*t = Time (&)

\/%OUTEE) - (Dﬁihoq 19 L J S K S = Displacement (fd&iTusl/Tet T8 <)
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M M,Ot{/O() Equations of Motion ( & Hatapeun)

Vertical Motion (FeaTerR a1fdY)
1. First Equation of Motion (Y231 Taftseun) = a /{: 8 ' +3 a
| | 8 1-8m3*z Ioméiw ‘ "
2. Second Equation of Motion (fgdftar &afieseon) A

\“V Accelowabion 7
1 t_t_f t (0| &
S:ut+§at2 \/X U 8 ".’ |
} ‘

3.Third Equation of Motion (gdta @raftaseurn) .
J @ A

2
vé =u®+ 2as = U 28b
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Fafeiaa o 9 - o T a93 3iairer § TR S U 2% 3™ T V o6 |1l Shot

1
0 T ST ST AT B2
Which Of The Following Will Be The Average Velocity Of The Particle With Initial
Velocity U And Final Velocity V In The Given Time Interval?
Technician Grade II1 20 Dec, 2024 Shift 3
L1 V
& u-v/2
] u+v
C U
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10 m/s & STRTHER ST |, Teh TEJ Sl HEATUT HUT Shl SR WehT SATAT 21 T ZRT ATH
JATErhay FTg T 8?2 (W e G = 10 m/s?)
With An Initial Velocity Of 10 m/s, An Object Is Thrown Vertically Upwards. The

Maximum Height Attained By The Object Is (Assume G = 10m/s) Conapl
Technician Grade III 20 Dec, 2024 Shift 3 8—_—_ ~Ve ( ‘@ ) \# =) m/S ['

Hegt. Y 0T
3 i, Lot

] 100 m
03(10)‘9\_5200)}\ ;
1003201/) b35m/ 0 LL:!OM/s

] 20m
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0'3 Uk i A U B @k 20 TRHI/EET hl ATed | AT 2 qT 30 TRH1/E2T Al 9Tet | aad

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- g
A\/a = CQ\/I \/2_
(aA)Skm/h \/| ‘H/Q_
(b)24 km /h _
= AXR0%X 30 | ]
(c)25km /h B = ’520;) " qum/h Dl sfanie. = Same

(d)50 km /h



0
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'4_ Uch <h¥ 100 km Ec\'ﬁ 50 km/h ¥ 3T 3WTAT 100 km EC\'{"T 25 km/h & 9 SH{dl 2l 379

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.

|00 Km | 6DKm,
(A) 33.33 Km/H
50 km/h 25 Kmfh
(B) 37.5 Km/H t U kot
(/f‘\\/: Tofa Distante [= s holil '(75( y
TSR ot time = o0k |50 _| 3343 ke,
(D) 42 Km/H Chow,
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A bus is accelerating uniformly as it passes two checkpoints that are 60 m apart. The time taken
5 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 Iﬁ'ETEC\T?ﬁ
= ITeRaT & TOAT 2| TehUTS< oh STel o1 THT 6 Hehe & 3 THY AhUTSE UL H <hi T 16 THTA-1 B

Ugel ThuTge U 9 <hl A 2 Vi iz = Iém/s
>
Vow = VitVa —éom‘[

o
A. 4 ms-1 \/I :4 m/s \/§ lom
B. 8 ms-1 |O‘_’\/|Hé

O{
C. 12 ms-1 O?O :V|+\6

D. More than one of the above



A train accelerates from 18 km/h to 72 km/h in 10 sec. The distance travelled by train?

Teh ¢ 10 Hehg | 18 Terwi/eer & 72 Tehtii/EieT ek <kl TTd Uehs oIdT 21 ¢ gRT 7 <hl T3 g2

Km 5 _ =|8km/, %5 = fm
h 15 5 4 Jr 5 /5 \7:7&'%?%%6:%2
A. 355 m .
B. 325 5:_/;%: Jp-hH TSI IONSE:
i ¥V o : l.os
|0
D. 255 m

9
- Bylot Ly 15yied = 5ot 15
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gfe v? = u? + 2as & "a” B ATATHA (dimension) T EON?

6 \ | Advanced

(If v2 = u? + 2as ,what is the dimension of "a"?)
(].= l]ccelvwbbq/FOROJg

() [L T2 -

(b) [LT7]

E = M s <L = (/T~%
SQ_

(c) [MLT?]

(d) [L° T°]
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Qmwamém@ﬁ 18 kmh™ ¥ 36 kmh™! 9% THH €U & I¢dT gl X & 10T
<hY TUTET I
The velocity of a car increases uniformly from 18 kmh™ to 36 kmh™' in 5s.

Calculate the acceleration of the car.

(4= lBRY L5 - Hass ?
@ d4ms” v 8 0.=V-4 - |p-5
(b) 1ms=> \7 - ?Dél’((”) X;L |Oh’)§" ,t ) 6 B
019 ,
(c) 4ms” A= 1msd

(d) 1ms™
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TR FRFTAT 10 s ¥ 18 kmhr' ¥ 72 kmhr! 9k THE €T A F&dT gl HR h &0
<Y TUTAT Y Hrof Zom/s

The velocity of a car increases uniformly from 18 kmhr™ to 72 kmhr™ in 10 s.

Calculate the acceleration of the car.

Fovs 905 15 o] B
(a) 1.5 ms™ T O |

(b) 15 ms™

(¢) 1.5 ms?

(d) 15 ms™!
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2k QWSM] olobfs s ,C}?Om/é
L
—F (/UU:FG}VY) mJOTA,OY) 5:@ -
ol 3T oK

K) & T 3 R FAT 81/ The Velocity Of The Object Is Constant.

9T TIXT T Y ...

Zero Acceleration Means.....

(B) %Wm%l / The Velocity Of The Object Decreases.
. . e
(C) & T a1 I &/ The Velocity Of The Object Is Zero. - (go‘ - Sf“ ﬁ

(D) El'{irwa'ﬂ . ATAT 81 / The Velocity Of The Object Increases.
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Uk S ol U MIHA 3918 | O €9 8 fRE @ 98 1 9 § T a@ ugad! ¢,
SHIT o 9T ZHT G IHHT ST FAT BRIT?

If an object, on a free fall from a certain height, reaches the ground in 1 second,

what is its velocity on the impact with the ground?

\/ :uu(gt WO e .

(a) 4.9 m/s

V=0+98x4

(b) 9.8 m/s J

(c) 14.7 m/s \):‘ qgm S V

(d) 19.6 m/s
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RO 1T | % B o 918 Ueh AT Uk | @1 H (A S H 3 ms? o @ 0T H
8 Wehe ek T ShYd! 2| 3T T oh S ATel FHT a0 <hl AT et I AT hiiQ)

Starting from rest a boat moves in a straight line at a constant rate with an
acceleration of 3 ms? for 8 seconds. Find the total distance covered by the
boat during this time. O

RRB GROUP D 2026 0)/03}“:(“ 59—0’1 T ng}\ JWQL

(a) 96 msx .
uL sty
(b) 96 ms™ X_ \

(¢) 96 m

(d) 96 ms? X_
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Tfe Tk R AT TREeR fRufa & 20 Terve # 144 frdi/eer hr mfd aos aam T A
cafed gt 8, o a8 femart g @@ &t

If a car is accelerated uniformly from its initial position to a speed of 144 km/hr in 20

seconds, what distance will it cover?

RRB Group-D 24-10-2018 (Shift-II) @

(a) 400 m

(b) 280 m
(¢) 800 m

(d) 200 m
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TERTHTEEAT & TRF ST §U TS AT TS Thet | Ueh THAC | 24 HICU/HHE T AT TTH &

12
AT 21 TTSTeheT T o T &
Starting From Rest, Raju Attains A Velocity Of 24 m/s In A Minute With His Bicycle.
The Acceleration Of The Bicycle Is: Lz O m / $

Technician Grade 111 23 Dec, 2024 Shift 2
i = J ‘4"‘)/ S
t- Imun=60¢

Y 0 HievasE? / 0 m/s?
B 0.2 Hev@dE? /0.2 m/s? O=V-w_ -0 4 - 2 ;o.qm/sz.

[ 0.4 e’ / 0.4 m/s?

+ e W 5
D) 0.6 Hew/ashe? / 0.6 m/s?




fa (Motion)

13 ATY u, g S h THAIM: TEATRYT T o e TR FTeAt T T ITfires 3, Toeareyon
TAUT 3R HATE &, AT SHHT ATAH a7 V Thad UTH FRAT AT ThdT 82
If u, g, And h Are The Initial Velocity, Gravitational Acceleration, And Height,
Respectively, Of An Object Falling Under Gravitational Force, Then Its Final Velocity

V Can Be Obtained From: 2 2
]) - = 28 l’b
Technician Grade I1I 26 Dec, 2024 Shift 2

D= uZ+29h,




When a ball is dropped from the roof of a building, it takes 3 seconds for the ball
to reach the ground. If the acceleration of the ball towards the earth is 10 m/s2,
then the height of the building is- U=0m([s*

(2) 40 m

, i
(b) 20 m M= ox?ﬁ:_iuoxs

(¢)30m

gtz o
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qic Ueh SieiT [SRTHTSET | 2 |/, o &7 | AT gidt 8 a7 4 Hehue 918
IEHT AT EAIT: Lmls* =0
If a trolley moves 2 m/s from is moving with an acceleration of , then

its velocity after 4 seconds will be: -
= AF b
A= Om)s
O = &mfs2 V=0 +axy
(b) 2 m/s t_’ZIS ‘7:6’,0/9

(¢) 8 m/s?

(d) 2 m/s?
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T I ST STt § o1 16 Fd! @ 3R (Had @/ur € Ueh UgTst | Iavd! 2
Ffe 10s H 200 m kY T T HIcAT 2, AT FHhT TaL0T HAT 8?2

A bus starts from rest and descends a hill with constant acceleration. If it covers

a distance of 200 m in 10s, what is its acceleration?

ey O L
(a) 4 m/s? _
L=los 200 = 0 +.1a (10)?

(b) 6 m/s?
S =oom L

_ 6o = x| AR=TM/S
O«,"? ]

(d) 2 m/s?
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T T UgAT AHIRT, TortTeh S er Eeier 29TTaT o: .
The First Equation Of Motion Shows The Relationship Between: @ S

RRB ALP & Tec. (10-08-18 Shift-II) ond 60( W.Q ) \) - Wt Obt .
(A) TRortear oTR @0 / Position And Time _§_: Ve t-‘iat” -

(B) Tfd 27 a7 / Position And Velocity

C) AT 3TR @9 / Velocity And Time

(D) ST AT T / Velocity And Acceleration
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afe Uk T Ut IRfteres ferfa & 20 Ashug # 144 Frdfi/sier it wfd ek AU ET A

el Bt 2, a1 e fehal ol a9 sl L=0 Gom/s
If a car is accelerated uniformly from its initial position to a speed of 144 km/hr in 20
St e T SR S e A Y _ .
seconds, what distance will it cover? 172_ W =205, X — e ‘Té(
RRB Group-D 24-10-2018 (Shift-II) =0 7 4 O XL @ 'f vvvvv d
= L — 40 /6 |
(a) 400 m V= Wdkmjn X2 =04
% N&
—<£Lo0 5
(b) 280 m JE
—\V-WU _
©soom 0= o=
.t
(d) 200 m = Yp-0
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A particle starts its motion from rest under the action of a constant force. If the distance

covered in first 10 seconds is S1 and that covered in the first 20 seconds is S2, then:Tch

<hUT o a7t <ht okt oh we ferraTerEa # STuei T Y% HYar 81 I Teet 10 Hehs | 7 6
TS it S1 7 R Ugel 20 Hehe | 9 hi 715 i S2 7, aT: |

Coneept [doar, W70 ( fast) 5S4
-

- S
A. S2 =381 2- 3>9¢

’2_' ‘ - Q.
B. S2-451 1 S =laflo) = X00% 50
ey 2

Bd=al G {ia(ozo)g"st\)/{(‘woar&coq c;:/ 4

D. More than one of the above 92; 61 G l
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] 240 ¥
" s,-,

o 21 T TR e & drg @ 1 A 1 wITer 6 kb % 3B ST 4 km/h 1 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 —

B> 35 1Km/n

(A)2 Km/H A —>— B &K/},
~i km/,,L

(B) 10 Km/H

(C) 12 Km/H

(D) 4 Km/H



. ") NCERT Science Foundation BY - Harish Sir (©&~3 7% (Motion)

3,

71 I TET TUHIHIUT hT AT R ST U0 b He¥ § Ush T wﬁﬁ'{?ﬁg T o AW AR
srifiren 30T & it 3 v
U  Select The Correct Equation(s) That Relate(s) The Final And Initial Velocity Of A
Freely Falling Object With Respect To Time.
(A) S = ut +2at? )Q (B) V =>zQ1/2g_t_ (C) (V-U)=at
Technician Grade III 23 2026 £\
\J =tak

g =@

LY (B) 3R (C)/ (B) and (C)

5] <3 (C)/ Only (C)

[E (A) 3R (B)/(A) and (B)
&] sae (A)/ Only (A)
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qf 20 HH/H o ST W FTAT H W@ T o 4 Hl/H? o TehEHT 0T | TSI 7, a1 5 Wehe |

22 SHch ST ShT W &IT ERTT?
If A Train Travelling With A Velocity Of Undergoes A Uniform Acceleration
Of 4 m/s *, What Is The Value Of Its Velocity In 5 Seconds?
Technician Grade 1112026
[/L,: Q/Orﬂ/s \) — I/L'ra'-b
3 60 m/s Q,:hé’mg_"z D = dotYyb
@ 16m/s £=> D= dota
\) = |
& 40 m/s | \7 = L{DW) A

3] 80 m/s
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TERTHTEEAT ¥ T T U TS 0T Argiehet o Ueh THAS W 24 Hiey/Aehs T 37T JTH &
AT 21 ATSfeheT ohi T Ut 2:
Starting From Rest, Raju Attains A Velocity Of 24 m/s In A Minute With His Bicycle.

The Acceleration Of The Bicycle Is:
Technician Grade 11l 2026

23

LY 0 dievEss? /0 m/s?

] 0.2 Hievass? /0.2 m/s?
[ 0.4 Tey/@Rs? /0.4 m/s?
I 0.6 Hrev@ss? /0.6 m/s?
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TERTHTEEAT & TRF ST §U TS AT 5 Thet | Ueh THAC | 24 HICU/HHE T ST TTH &

12
AT 21 TTSfeheT T T T &
Starting From Rest, Raju Attains A Velocity Of 24 m/s In A Minute With His Bicycle.
The Acceleration Of The Bicycle Is: [ = O m / $

Technician Grade 111 23 Dec, 2024 Shift 2
= Q ('1“')/ S
t - Iminz= 605¢

N 0 "Heraehe? / 0 m/s?
0.2 Hedhe? /0.2 m/s’ Q=V-u._.R9-0 4 - 2 ;O-Qm/s?—

[ 0.4 e’ / 0.4 m/s?

1 o W D
D) 0.6 Hew/ashe? / 0.6 m/s?
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L %
24 Q'HEEFTIEEI'WS Uhe H 40 m/s & IR 20 m/s ﬁx_xﬂ?ﬁ‘%l WEFTWWWI

A car decreases its speed from 40 m/s to 20 m/s in S s. Find the acceleration of the car.

RRB ALP CBT-I (29 Nov, 2024 Shift 3)
tl. = ﬁl) -
_t

LY 4 m/s?

L= &o-Y0 :
] -4 m/s? 5 m
[ 12 m/s? Q:—@\O-,U\m/gz
] 2 m/s? 5
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1. ODOMETER (3iigiafie?)
Odometer IMTgl o 314 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

000 153933

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




MOTION TIME GRAPHS

Graphs help us understand how objects move over time.

1. POSITION vs TIME

Shows how position changes with time.
A

Position (x)

Time (t)

Slope = Velocity (v)

Key Takeaway:

The slope tells us the velocity.
Steeper slope = higher velocity.

2. VELOCITY vs TIME

Shows how velocity changes with time.
F N

Velocity (v)

Time (t)

w

Raimemisar: X = Position (m)

v = Velocity (m/s)

Slope = Acceleration (a)

>
q
o
m
I

Ax (Displacement)

Key Takeaway:
The slope tells us the acceleration.
Area under the curve = displacement.

Y,

a = Acceleration (m/s?) I
t = Time(s)

3. ACCELERATION vs TIME

Shows how acceleration changes with time.
S

Acceleration (a)

Key Takeaway:
Area under the curve = change in velocity.
Slope doesn’t have a standard meaning.

Ax = Change in position (m)
Av = Change in velocity (m/s)



¢ "B NCERT Science Foundation BY - Harish Sir ‘ mfe (Motion)

;. 510 L = #pen -
Slope concept - @ paph =) = — tan
W-Coowft éC"M 3] % 1ing N @
| @ Yo
8 <5 m(foutin )T
46 m (Nenabiee, |2

‘é Q> 0 ( 68 VL )2

: D .

£ M=0

\‘80 C N . s
Time X-axXis Time—>»

\/ (Ilh (For uniform motion)
10,
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Mol
1] For Stationary Body (&Rl a&) / |
— distance = 0 (249
.~ Graph: Horizontal Straight Line (Fdde &) |

Time T&dl & ®fddl Distance olal dgoadll

Fdsd diq fdedpes fa olgl 2el gl

*Example: AT U THT g3 fa>dTd, Tsdhs fdiaiTe &gt drel

- conclusion: 3[9T¢ Distance Constant g, dl Body At Rest g

- ™

\ 5/601%
" & -0, m=p ©dH
) ]
= =10,
3
&
2

Time ;-axis

A
IS
IS
»
s

3

Time=—>»

For Stationary body



MOTION OF A STATIONARY BODY

{9 DEFINITION

A body is said to be stationary if it does not
change its position with respect to time.
(579 BIE awq TG & T1 39 FRfT 78 agerdt,
ot g fRRr gidt 21)

\ EXAMPLE

Udh B & IIHA @31 98 |

Horizontal Straight Line (F#da &)

Time @&dl &, @fd4 Distance T8l a&erdrl S aeea .

Hacra avq fAegper fRerdl-gerdt 72 21 uT Sff5re, 39 39 O3 ) fRfd @Y
dEawA

(O @4 0s, 2s, 4s, 6s, 8s, ... T&Al ATET &
s Q 9z 6 f@ifa: adt wedt & (Distance constant)

 Time &&dl & @fdsH Distance 78l agoanl
 Object &t position constant T&dt 21

Data Table (Example)

e Graph: Horizontal straight linel| Time (s) o2 i, 4

 Distance constant gldt 21

Distance from House (m) 10 ! 10 | 10

10

10

10

Distance & Hd HH &1

@ CONCLUSION

# 37PR Distance Constant &, dl Body At Rest 2|
< ’ Distance constant = Body is stationary (at rest).

y-axis Displacement vs Time Graph
A
T ' Horizontal straight
@ B |
£ . line parallel to
o ; time axis.
L | !
c_% Displacement
- | constant 2|
>
0 Time X-axis
Distance vs Time Graph
A
a . Distance constant
< - R
S d
2 '
a Body At Rest
(Stationary)
y e
0 Time X-axis

.

GRAPHICAL REPRESENTATION



For Uniform Motion (FaTat 31fd)

~~ Graph: Straight line passing through origin
(eHteft 2ar ol origin & faldbosdt €)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

Displacement

Distance=——>»

)
Time=>»

(For uniform motion)



UNIFORM MOTION (I419 71fd)

Graph: Straight line passing through origin (et 3&T1 3t origin | fAderdt 8)

| GRAPHICAL REPRESENTATION
@ DEFINITION —— EXAMPLE |

| P aET 40 km/h B RR M ATeiw@rdl | y-axs
)

 Time &G4 W Distance proportionally |

(31T #) Fgdr 2| . '+ Straight line
o Speed = Constant (37 HHI &dT 8) g | ‘pessngahsough |
| y origin.
“ 8
% e Slope = Speed ’
@ KEY POINTS — o (constant)
| . - >
.« Object Hieft @1 7 Teiar 2| 0 km 40 km 80 km 120 km 160 km | 0 Time x-axis
* Distance « Time (0h) (1h) (2h) (3 h) (4 h)
« Speed constant ¥&dl | pp—
. Graph origin (0.0) a G’IEF( KIGH %l Time (h) ~ 0 ‘ 1 2 3 1 4 ‘ A T
s il e e ) || pistance(km) | o | 40 | 80 | 120 | 160 Y e
Loy | | 4 to time.
' b
EXAMPLE ’ Distance =« Time ) A ’ (S'°pet= St‘;’eed
, consian
* I3 arEd 40 km/h &t R 7fd & 9 @1 81 : .
' _ Distance _ « 0 _ = >
e EXHS HH gﬁ T BT Speed = e 40 km/h (constant) 0 Time e ada

(For uniform motion)

Equal time interval \‘
= Equal distance
(Speed constant) |

0N - = Ay,
3R g constant &A1 &1




3] For Non-uniformm Motion [—\ Ve/(,ou?ﬁg 'V) (Lo,

Speed Increases (3&AT JNfd, AIT T&aT E311)

~~ Graph: Upward curved line (FUe i 3{¢ dch) |
Wd-ud Time §6dT g, Distance dufl & §&dT &l

Speed BIAIE §6 ¢&l & — Acceleration & 28T &

Example: ETfEIT A GIgdT €31 edb (runner), IT gdTs WIglvl take-off ded HAY

Conclusion: Jg Accelerated Motion (cd2uT I1fd) &l

fa (Motion)

| & 2 I @7 > 7 37_’].
y-/a\xns 17 @bou%d N
I
z /
3 /
Time )iaxis

N



NON-UNIFORM MOTION (33w 7fd)

Speed Increases (3HH fd, A7 FadT §31)

. 99-9 Time T2,
Distance dsil @ d&dT 2|

« Speed WAR dG @I & —
Acceleration gl 8T 21

\

@ KEY POINTS

« Graph: Upward curved line

(FIR I 3’R T%6)
« Speed THY & TIY dad &l
« Acceleration 8T (Positive) Bldt g1

« Distance &1 9&T GHH &I,
afees asit & ggar el

6 EXAMPLE

¥eifén # dgan g31 919 (runner),
1 4TS SIETS take-off &Hd HY|

@ CONCLUSION

EXAMPLE

(YH3a)

Data Table (Example)

Time (s) 0 1 2 3 }

Distance (m) 0 2 6 12 |
TSpeed (m/s) 7 0 2 | 4 6

« Equal time & aa &I 718 gt @gdl 11 &l 8
(0—=2m,2—6m,6—12m)

g Accelerated Motion (@voT 71fd) 21
Speed d¢ &l & 3R Distance dGil ¥ ¢ 38T &

GRAPHICAL REPRESENTATION
-
y-axis
AN

r Upward
= ' curved line
g (IR &t
- 3R ash)
@
o « OI9-91® Time |
a e 8, Distance
aoft & Fear g1
>
0 Time X-axis

What it indicates?

+ Slope (Gradient) 99 & T1Y 4 &1 21
« Slope §&A1 = Speed d&AT = Acceleration 81

Start Speed 4G Y81 & Distance a5l A a2 W& &



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

Time §aal Ue Distance §6 dl 2&l g, &fdba efie-¢ffe v g2 Al

Speed HC &l € — Retardation (Jicel) g &l 8l

Example: i SITTdT g8 ble, IT I FHUe Bdbel UT|

Distance=——>»

Conclusion: Jg Retarded Motion (difed J1fd) &l

ti Y Time—>»

(For non-uniform motion
when speed decreases)



NON-UNIFORM MOTION - SPEED DECREASES

(31FHATE 71fd, A1 gedr g3m)
Graph: Curve Sit ¢iR-£fR flat 8 SiTar 81

GRAPHICAL REPRESENTATION

sich TITCHT §8 PR

G

e Time aﬁ O¥ Distance [ a’f el g. y—axis

aifds efR-¢fR &9 & |1 t=0s t=1s t=2s t=3s t=4s A . Curve W &
.« Speed H2 %! § —~ Retardation (¥a) & &1 8 | (e3T) (¥ 7T%) IR 2, A
; | g efR-¢R flat
@ KEY POINTS g & e 81
om 15m 28 m 36m 40 m k7 « Slope HH
« Graph: Curve i ¢fR-¢fR flat 8 ST 81 Q ﬁ?ﬂpa'ﬁh 2
i
« Speed THY & 1Y gl = . 1 . " - (Speed Hedt 2)
« Retardation (Hg) & &1 &l 2| .
o 'Distancs 3 ?, W 337} £t Distance (m) 0 15 28 36 40 0 Time x-axis
W'{ﬂ'?ﬁﬂl?ﬁ?l | Speed (m/s) 20 15 8 4 0
9
: ; « Slope @H 811 = Speed & &1 = Retardation (&
e e B o  Spesarue il shesia R ot ope &H §IF1 = Spee 8191 = Retardation (H&H)
(For non-uniform motion when speed decreases)
g Retarded Motion (Fféa nfd) & g3 4% TR 3 efisft 5§ eR-eR v 7

Speed ©e @l & 31X Distance ¢ &l 8,
ofdsd 9 &7 ||

@ CONCLUSION
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Slope concept Wb

Distance Vs time
D sb|aemert

y-axis ]%IR“@”U[;- l/S Q"T'P:f

&/ “fq :SbDJDQ'ZéW

= Veloctliy /3‘9

Distance=—>»

ﬁ

Displacement

. . Time—>»
Time X-axis

(For uniform motion)
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fa (Motion)

% &1 TTAAT ShUTE oh TSEATIT-AWI oh STTAE x-37&7 oh AT 30° 31X 45° ok iU TTd g AT
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?

(a) | I \,§

(b) v3:1
(¢c)1:1

(d)1:2

OU,SFIOLW e
I—? m:‘fan(%: Vdﬂ(ﬂ;a

D =tan B, = tanzp = 4/73
\)z, =tanf,ztangs = 4
/J’a

_1.)3
Vl

|

displacement

E3

V2
f..x"/ \]
Tt
//! S o
P
/X 45
307 X
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In The Given Velocity (V) Versus Time (T) Graph, Accelerated And Decelerated Motions Are Respectively

Represented By Line Segments - —+ve. _—
fae I 991 (V) - 31T (1) TP A, @2l (Acceleration) dT 3dcdeul (Deceleration) J1fd seael: fabat 2@
&iel grer cerfdt ardt &2

Jogﬁc {mi‘i

o (t)

0T (1)

«eul (Acceleration) [ D

3[dcdeul (Deceleration)

AB

o (~)

.

5
oY
Qo

8,

—
0

!
(9H9Y)
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é@ﬂ_: m%omé}
= A celenalion

VELOCITY - TIME GRAPH (J9T-99Y IT%)

a faif=1 yR & Velocity-Time Graph / Different types of Velocity-Time Graph (0]
(i) 2R a1 (Constant Velocity) | (ii) 9ATE @397 (Uniform Acceleration) } | (iii) 99 "4 (Uniform Retardation) |
v(m/s) (=0 5]2 O v (m/s) P = iR | v (m/s)

V0 @ a D > ©——© \

> \ =

(

— S —

3
0 t (s) 0 t (s) 0 t t (s)
o aifast dieft I@1 / Horizontal straight line o HUR &I 3R Hieft @1 / Straight line upward o 19 &t 3R dieht ¥@r / Straight line downward
* @iet (Slope) = O = TEROT (Acceleration) = 0 . @1 (Slope) TS (+ve) . @Ie (Slope) o (—ve) |
« a7 fAga (Constant velocity) . 37 GHE WA @A R | i e g |
o T GEAH 9T A GHHE gl 9 Bt 2 | (Velocity increases at a constant rate.) (Velocity decreases at a constant rate.)

(Object covers equal distance in equal time.)



VELOCITY

fa (Motion)

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|




e e fa (Motion)

VELOCITY-VERSUS-TIME GRAPHS

\(%(;l]mﬂd Ofcn {w\{)h
éc?ﬂ?rzchlmtdr) ERF[ /YY): an B
C ( ‘ Slﬁfe = Aecelonation’ — 2te I

T K
\ | closea gpoph
N | J

N (x( ) R
‘a%ﬂﬁ'(b?me) \lqm W] l - [@ / .
| °L ' ("L'%}
Plﬁf’a«w{un)ﬁ "
/)
Jarenyd]



fa (Motion)

01 The velocity — time graph of a body in motion is as follows:
The displacement of the body in Ss / 5s H fug o7 feemae

= -} )
Dis lacement = 2m = / i\
A. 5 m F q_-: ,,-'f. : |l'!l
| _:_‘:- 1 """‘;."".."":"'H _______ B as
B. 2m Distonce = 6”) T
/ ll]n
C. 3m Al o e § —+time in s
1 2 3, |4 5
D. 1m |"'..
14
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| V@Loabj Ume

Ancea ﬁé@u T - dus Elacwth

| = Jy2ox2 =
Ay S *BsH = A =

V(m/s)

—_—

fa (Motion)
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CIRCULAR MOTION afd)

Ud g diq (Object) faeft fAfd d¢ (Fixed Centre) o dTET 3112 Tah gaTedIe 9 (Circular Path) 3 T&dl g,
dl 3&cht I1fd I Circular Motion (daTesTe 3fd) el AT 8|

When An Object Moves Along A Circular Path Around A Fixed Point Or Axis, The Motion Is Called Circular Motion.

Rotation .
AXis

Revolution




CIRCULAR MOTION "

EXAMPLES IN REAL LIFE

a Ceiling Fan

When a car takes a turn, it moves along a
circular path. The friction between the tires

and the road provides the centripetal force. causing circular motion.

The blades of a ceiling fan rotate in a circle. When a stone is whirled in a circle, the tension

The motor applies a force towards the center, in the string acts towards the center and
keeps the stone moving in a circle.

Satellite in Orbit a Roundabout o Ferris Wheel

n R m '

A satellite moves around the Earth in a circular
orbit. Gravity acts as the centripetal force,
pulling it towards the Earth.

Vehicles moving on a roundabout follow a
circular path. Friction between the tires and
the road provides the centripetal force.

Each seat of a Ferris wheel moves in a circle.
The rotation is due to the motor, which provides
the necessary force towards the center.

|
N o 7
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CIRCULAR MOTION (qdTehe 71fd) Ay

|_[1] Uniform Circular Motion (H&ATS gdTeTe Jfa)

— J1fd A 9T (speed) HAT 2&dl &l
— féem (direction) §Gadl 2&dt &l
— 3CIECUT: U &b &5g ohi J1fd|

2) Non-Uniform Circular Motion (3(&3TsT gaTeIe J1fd)

— J1fd # A9 (speed) FG5dT Bl
— 3CTE2UT: INcs Tarehe UE Iosd! IMet faAerdht 91fd eeodt 2gdt &l




UNIFORM CIRCULAR MOTION (UCM)
The object moves in a circle with CONSTANT SPEED.

EXAMPLES S

Q Wall Clock (Second Hand)

0 Ceiling Fan

The second hand of a clock
moves in a circle with constant speed.

The blades rotate in a circle
with constant speed.

e Moving Car on a Circular Track O Satellite in Circular Orbit

A car moving on a circular track
at constant speed.

A satellite moving around the Earth
in a circular orbit with constant speed.

e Ferris Wheel (Constant Speed) Q CD/DVD in a Player

The CD/DVD rotates in a circle
with constant speed.

When the Ferris wheel rotates with
constant speed.

CIRCULAR MOTION - EXAMPLES

NON-UNIFORM CIRCULAR MOTION
The object moves in a circle with CHANGING SPEED.

EXAMPLES

o Car on a Curved Road 9 Roller Coaster Loop

- i T

A car takes a turn. Its speed may
increase or decrease.

The speed of the coaster changes
at different points in the loop.

9 Planet Around the Sun O Swing (Pendency)

\ _

The swing moves in an arc (part of a circle)
with speed changing continuously.

Cyclist on a Circular Track
(Changing Speed)

Planets move in nearly circular paths
with varying speed.

© Ball Tied with a String

K2

A cyclist speeding up or slowing down
while moving on a circular track.

If the string is pulled in or released,
the speed of the ball changes.



CIRCULAR MOTION

MOTION OF AN OBJECT ALONG A CIRCULAR PATH

m = Mass

r = Radius

v = Linear speed
@ = Angular speed

T = Time period

f = Frequency
F. = Centripetal force

a. = Centripetal
acceleration

~ -
-

1. LINEAR SPEED (v)

2T

r
V=——=27r
- f

Unit: m/s

2. ANGULAR SPEED (w) 3. CENTRIPETAL ACCELERATION (a.)

w:

—_— = :—: 2
- 2nf a. wr )

Unit: rad/s Unit: m/s?

4. CENTRIPETAL FORCE (Fc) 5. TIME PERIOD (T) 6. FREQUENCY (f)

mv* 27zr 2T B W
Note: All formulas are for uniform FC = — = mw r T=—=—=— f = ? = 2—
circular motion (constant speed). r V W f n
Unit: N Unit: s Unit: Hz
_ _ 2 e 2 .
KEY RELATIONS ‘ U ‘ o' = SF F. =ma, w = 2nf T =
(Linear speed) (Centripetal acceleration) (Centripetal force) (Angular speed) (Time period)

v~



uld dflspddcj’ (object) ! faoddt 3refates aat (initial velocity) & 1 Sfdat & fbt S (angle 8) U U bl AT g 3l 3T UL
Hdc IEATDdHUT a6 (gravity) B dedl g, dl 3e7dh! I1fd I Projectile Motion (&I I1fd) &gl ATdT 8|

When an object is thrown into the air making an angle 6 with the horizontal and moves under the influence of gravity only, its

motion is called Projectile Motion.

A Ux=Ucos 9

l’a‘l eCt O,
Ux=Ucos®©

” y

Ux=Ucos9




fa (Motion)

* APPLICATIONS IN REAL LIFE +—

SPORTS BALL GAMES WEAPONS & DEFENSE FOUNTAINS FIREWORKS
@ % % 4 N\ ’ it Pl »
F e \ : ol
/ \ ' .
’ ! ‘ {?} I
Motion of a Basketball shot Path of a shell fired Water particles follow Fireworks in the sky
kicked football towards the hoop from a cannon projectile motion follow a parabolic path

@ Remember: In ideal projectile motion, only gravity acts on the object after projection.

~



fa (Motion)

Properties of Projectile Motion (W&iw 31fd & Jpur / faeiyare) L
s A8
1) Motion Is Two-dimensional (31fa fgfdefia gt 8) a >
| . o . . . . Ulos
The Motion Of A Projectile Takes Place In Two Dimensions — Horizontal (X-axis) And Vertical (Y-axis).
g a1fa & fdarsit A €t & — Top alfdot fGam (x-axis) H 3 gardl Heafere fGerm (v-axis) Al
Y
—— .
rojectile motion A
Uy =Usin 9 Ux=Ucos®

Uy=-Usin®

W
O Range (R) B X
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Properties of Projectile Motion (W&I=1 J1fd & Ifo1 / faeran)

2) Path Is Parabolic (9 YZdaATHIRE EdT ) - )(/?—Z’_ Q mmju -
The Trajectory Of A Projectile Is A Parabola. 5 —5/
T &1 9 (Trajectory) UedesdTd e (Parabolic) EdT 2 ]QM il
Ig SATST ElaT & aiifds Horizontal Motion Uniform gt &, ELCER \

dfdb Vertical Motion Uniformly Accelerated (Under Gravity) gldt gl

Projectile motion

9

qx
2u? cos? 6

=>@y(xz) = xtan bl

CRCINEISIN)
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Properties of Projectile Motion (W&I=1 J1fd & Ifo1 / faeran)

¢ (3) Horizontal Velocity Constant Zgd! & (Horizontal Velocity Remains Constant)
The Horizontal Component (U Cos6) Of Velocity Does Not Change Throughout The Motion. MU HW

aifdot feerm & olg dcs olgl oIdT, ST Horizontal Velocity Constant Z&dt £l %@n& _O
%WZO’J*OJ veww{'d = LCos @) (QJ’”;I —§ama)

\/@\hcai Vdﬂ(ﬁ“a = L&SM(%
'%'_; \/g)dml Ve,(,ouﬁtd

N
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Properties of Projectile Motion (W&I=1 J1fd & Ifo1 / faeran)

3 (%) At Maximum Height (3ifeldet Sarg )

Vertical velocity (v,) = 0 gld &l

&d horizontal velocity (u cose) Zg HTd! &l

At the highest point, vertical velocity becomes zero, but horizontal velocity remains constant.

'

A Ux=Ucos9

Uy=Usin 6 Ux=Ucos©

Ux=Ucos®6 Uy =-U sin 6...'
\ 4

Range (R) B X v
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Time of Flight (33161 &1 & HAAY)

@ (1) Time of Flight (3311 BT 5 HAAA)

~ (2usin 6

Y —
g

QUTgT

u = Urefaled a7 (Initial velocity)

6 = U&IguT hIUT (Angle of projection)

g = J[&cd cdeul (Acceleration due to gravity)



i (Motion)

Maximum Height (3ifeledar Harg)

u? sin® 0

29

Horizontal Range (&ifdsT i)

u? sin 20 Zﬂﬁﬁ“ﬂﬁv
o= =45
g O

Ux=Ucos9




PROJECTILE MOTION

MOTION IN TWO DIMENSIONS UNDER GRAVITY

IMPORTANT FORMULAS

Time of Flight (T) Maximum Height (H) Range (R) Maximum Range
L&
7’ - \
,/' \
@ ®
2u sin 6 u’sin® 6 u? sin 26 Occurs at 6 = 45
1= H = 5 R = B u2
9 g g max g
(Total time in air) (Vertical rise to highest point) (Horizontal distance covered) T rma—
m CONDITIONS (For same level projection and landing)
u = Initial speed —~ $ P
0 = Angle of projection with horizontal : : / A
g p : . . ' _A(t) ?\'/ir:'z;l‘) \?;T;'cit ) Time of ascent Path followed Horizontal acceleration =0
= Acestenition Gus oGEtye-0 iss) by 4 = Time of descent is a parabola Vertical acceleration = —-g

velocity is horizontal
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Properties of Projectile Motion (?3121 IGK: Ifo1 / faeran)

& OTd S VA ST TdfAes 49T (u) & Geeb BIvit (6312 900 - o) BRWIAE — o/ +B =90

When two projectiles are projected with the same initial velocity (u) at complementary angles (8 and 90° - g)

1] Range &dATS gidl & (Range is same)

2) Height 37397 €ldl & (Heights are different)

3) Time of Flight 3{e591 81dT & (Times of flight are different)

%) Path UZdodTehle gdT & (Path is parabolic)

5) Sloll b U Teh-geld b Ufdfdd gld & (Both paths are mirror images of each other)

8) 3ifelch SIUT aTes] Uew 3ifeleh HaTs deb uildl & (Projectile with greater angle reaches higher height)
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Terer hTOT & Wieh ST U RIS S el feeh gl deh TeIfud gidl 82
At what angle should a body be projected to cover the maximum horizontal

range? " Exam: RRB Group-D
oy " Date: 16 November 2018 (Shift-Ill)
K: L= Sun 2§

(a) 60°
(b) 75° 2un L8 = $in90
(c) 30° . QQ);QO

(d) 45° 8- e
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A Body Is Projected At An Angle Of 15° And Covers A Range Of 1.5 Km. If The Same
Body Is Projected At 45°, What Will Be Its New Range?
Ueh hUT ST 15° SHI0T O T foram STt 2 iR &% 1.5 Km &1 38 7 &t ) afs 36t ot ot
45° THTuT WX Taxfua foarm <Tg, ar seeht 7% ot @ gt

K-_—_ W2 SEn 28 | 5 3;%.2_ " Exam: RRB JE 2024
: ! »
(a) 6 km K:“ Sin(2Y5)
)075km T2 “Snfas) U3 {

d 0 Q:. 2‘(5,;qu) K- oD

(C) 1.5 km 15 - (AQ’&(V)BO
(d) 3.0 km d
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For projectile motion, the correct relation between maximum height (H) and range

(R) is: ggq 2.8=nB (oS
T T o fore srftrenam F=ms (H) 3 S (R) o sfier |l Heier 2:

H= WPsin®s H_ &8
H = 4R cot @ il AN - &026

R = 4H cotf R = U%gmz@

H -
; ¥ K &-a%-cosg U-Cos§)
R = Zcot@

R = 2H cotf K y Co+85"1
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LITHT 120 m A TeT T TR 3T ATAT 2 3T T T’ 2 AT 1 T77E § el 240 m shi =8
01 aT HIAT Bl SHRT AT AT FTA hIIT|

Reshma swims forward and back across a 120-meter-long pool, covering a total

distance of 240 meters in 1 minute. Find her average velocitx.
RRB Technician Grade III — 10/03/2026 (Shift 2)

| Zom 4 )
AVSF&M;M’”:&Q ; gimn—_&)s.
3 0m/s SF S > o
2 D= QUom
4m/s/ T
= LW = =0.ows| ozOm
& Sm/s U 60
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ToRTHEEAT | T TR T FTeAT Teh Wit 10 T77E # 40 km/h Sh =TT 9TH T @t gl
02 o siferw 2 (s ) Formrer &2
A train starting from rest reaches a speed of 40 km/h in 10 minutes. What will be its

final velocity (in m/s)? A=0O m /4.
RRB Technician Grade 111 — 10/03/2026 (Shift 2)

t = lomén
OZGD;IOO_ | l|O)(60'—6005
o E —7—-;_'Jm/$. D= 40km | _ Yoy 5 - Qoo
] 400 m/s h 2 r
[ 6.67 m/s

) 11.11 m/s
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20 kg SSTHT o Ueh &ciTeh okl 200 m T FHTS ATl SHRA o Y A = TRt srar 21 92
03 e fraama SRTA | TRATIT? (W AT g = 10m/s?)
A block of mass 20 kg is dropped from the top of a building 200 m high. With what

velocity will the block hit the ground? (Let g = 10m/ Sz) DU/: O
RRB Technician Grade 111 — 06/03/2026 (Shift 2) i)

3 equation [N 2= 2gh

3 20V5m/s \)Q:Q+£b<lox&co L00M
Ll 40m/s

@ 20/10m/s L _
B 20m/s l72["101))“0 < 20Jlo m/§

[)2: (-\(TO"D = YooX|D
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U T/ 100 s H 1000 m Y T W TS o Teh FoX A & e iR B ek o1t & o qgdt @ s g
04 100 s % 500 m 5 7wk C fofg ww aTaw STt 1 i 3 (m/s ) T BT o g A & g C

ek ST W & hi 7T hT TR T SRTT?

A bus travels from one end A to the other end B of a straight line road of length 1000 m in 100 s,

then turns and travels S00 m in another 100 s and returns to point C. What will be the average

velocity (in m/s) and the type of motion of the bus in travelling from point A to point C?

RRB Technician Grade ITI — 09/03/2026 (Shift 3) . 1 ovo M g
OL:,G-DD—E_OOZI;M hoom) |00 5 a
I 0.4 m/s 3R 31@HTA T / 0.4 mwd uneven speed | < 500
lob s >
] 0.4 m/s 3R UsHEWT T / 0.4 m/s ab(uniform speed 4 —
VV&LOU,:LJ:.QL 3591?.: 2 5“\5
[ 2.5 m/s 3T STEHTE id / 2.5 m/s and uneven speed ¥ 00

] 2.5 m/s AR W/ 2.5 m/s and uniform speed
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05 aﬁ%mwwéﬁﬁwwaﬁwﬁm% ar g & |1 TTAHT B
If the velo time graph shows a horizontal straight line, then the object is moving
along .
RRB Technician Grade III — 09/03/2026 (Shift 2) U= 20 / > { ;( V m/ >
O o
5
LY foar feret a1 / without any velocity
—
a/:\)—u« :O?,O—'QD -0 =0
] =R AT / constant velocity 1 D |O
[¢ 3TEHTH <UT / uneven acceleration =0

[ s faema= / zero displacement
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LQ = OJ VELOCITY - VERSUS - TIME GRAPHS
AV, V= /3 A A
>~ > >
2 - -
O
- - g
> > >
= => — -
0 — 0 TIME O TIME
CONSTANT INCREASING
CONSTANT VELOCITY ACCELEE ATION LR R RN
Example (32T2201): - Free fall of a body under -~ Rocket Launch (ZId¢ T 38Tel 8fdall) —
FIEML 60 km/h Bl Faerofy  gravity (TSETDHHOT S Haira & Ad-uid gefe] WcsdT & Thrust 31 Acceleration
. foTea)| g6d &l
& g18d U2 I3 2al &l
IMMel Teb fAAfRd g2 & 3Tl I1fd fa T ISt BT Accelerator BIATE GdTaTT|

geldl &l
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Ueh ] oh! HT HLHET TATUd ToRaT STaT 3 q4T 5% 1000 cm 6T SATAHTH FHeTs qh
06 wiuret &1 awq wr wiifires & faamr o2 (g = 9.8 m/s? ity (2=0)

An object is projected straight upward and reaches a'gmaxiﬁjum heighﬂ of 1000 cm.

What was the object's initial velocity? (Take g = 9.8 m/s*) | = [o0o cm

RRB Technician Grade III — 06/03/2026 (Shift 3) T y ? = h ,O l
= |[000D - [prL
VU= 29k C |
! : \Vg 00
Boms V%0 0 yP- 3 (-98) 0
Ll 2m/s /UKQZ/M‘@“’D

3 14 m/s %szé (A’J)/Ofb: MrfL
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Ueh o TERTHTSEAT | ST 9% Tt & 79T 10 e 7 216 km/h st =TeT 7 Ug< ATd! 2l
I SHRT 0T UHTHT 2, A cIT0T kT AT ATd hITAU|

A train starts from rest and reaches a speed of 216 km/h in 10 minutes. If its

07

acceleration is uniform, find the value of the acceleration.

RRB Technician Grade ITI — 10/03/2026 (Shift 1) &/’ - V-W - £p-0
I3 1.0 m/s? ()L:Om/S' * —
& 0.6m/s? tzlomfn=600§ d”:_é_g I g O-im/sz
| )= oclléKm:chzl’G*E_ ~bom o B
& 0.1 m/s? h A8 5

B 0.4 m/s?



« "B8) NCERT Science Foundation BY - Harish sir &3 & (Motion)

V=0
.ﬁ"'lﬁ'qﬂ@h S 5 Wehe W FoRTHTSEAT | 31T ATt 1 ST o BRI
An object moving at 25 m/s comes to rest in S seconds. The final velocity will be
RRB Technician Grade III — 10/03/2026 (Shift 1) \7 _ (/(,T Obt
@’Fh@/} C/W (/(.,: 25 J’Y)/S
\) = )M
B 0 ms™ | _25=5a  (frake)
oo =T
[ 25m/s Q= 5'”/5 }H;l

W R
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THTHT 0T & T uek fig & forg, sitea am o ST BiaT 2l

For a body moving with uniform acceleration, the average velocity is equal to

09

RRB Technician Grade III — 09/03/2026 (Shift 1) o= od / 52
1S — Km/s
LY s/ Zero - &S-—;wifm/s >+?
[ (SR A + 3ifaw 3 T)/2 / (initial velocity + final velocity)/2 5SS — 6 m/ AL
[@ iR AT/ initial velocity {1653_:%;{; S>+i

2] cifaw 3/ final velocity
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Ueh ST 50m/s ok TRUX AT § GIE [T T U TAHT 21 ShA9T: 10 sec W 1T R T€AqTIH
10 3T HTT ERT STATTHA T hT TR AT 82 =0

A car is moving along a straight line with a constant velocity of S0 m/s. What is the

displacement of the car in 10 seconds and the type of motion followed by the car,

respectively? D= 0(,
RRB Technician Grade 111 — 09/03/2026 (Shift 3)

—

—

1

0m =
L 5 m 3R UshEHTE (0 / 5 m and uniform speed /

a’

I 5 m 3R @HE T / 5 m and uneven speed

”D

/

[§ 500 m 3T UHEHT Tid / 500 m and uniform speed

2] 500 m 3T 3@ T / 500 m and uneven speed
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gl Teh AM-THT ATE H, ATH 5 The ok 10 10 m/s U Teh T &ATAST WGT g, 91 9 hil TS

11
ac\'ﬁ il Ougf;lacmumr = drstance
If in a velocity-time graph, the graph is a straight horizontal line at 10 m/s for 5
seconds, then the distance travelled will be A
RRB Technician Grade 111 —09/03/2026 (Shift 2) [ Or‘?/s
Y
frea
ﬂ 2 m
J. &S
EH 50m Aislonte. = dwf\@covw\t —_—
T s
S
[ 10 m = WX = 5«0

[ 5m =Bom
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‘_\’o\‘ ‘;:’\,. “\‘. ' /‘;: - Q\
‘t_) ‘F“ﬁ b ;,_:z ~:;,‘-,—‘%\7~. :(,‘.} u}(:x -:.—_,—_'\n“:. (::! .:‘.:,:7;;‘,‘:‘,—_',‘:—:‘-.21‘— .:?_—_4-_«,,«, ..-—j:; t;f—.l,_z—‘\lx. '-}:, .:::JT':‘.’ !'—’:'& ,-,? =gy ,__F._:.‘:::I::: = ‘
ElﬁT{-HT HITHAAUT AHHTA T <hl TRHETIHA 4

12

Which characteristic defines non-uniform motion?
RRB Technician Grade III — 06/03/2026 (Shift 3)

LY OuT 90T STavrell § S| g a3 AT / covering unequal distances in equal time intervals

[ 99 9w Al § U [SEAT9 / equal displacement in equal time intervals /
[§ f7=ra =met / constant speed ‘/

D 91+ T / zero acceleration /
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2%
13 Teh ShUT TORTHTSET © T ShiAT IS hidl @ AR ThAHTH a0t § Tid shiaT gl Heteriad
H Y Hi-9T fél'EIWCT, m%%qaﬁéﬂ-mwm%? — A particle starts moving

from rest and moves with uniform acceleration. Which of the following options

represents the correct velocity-time graph for the particle?
RRB Group D 09/02/2026 (Shift 1)

V| AL
A e qdolo’5<4—-APC1rc1boIc1)< --------

g ™ ifdol 2T — A Horizontal Line)& T

RUTHD &Ie> b A1 b fdg & Elche I[uidal dTot Tob &ea ol — A Straight Line Passing Through The
C Origin With Negative Slope x

5] Eellcaieh Bl &b a1ef 33 fdg & gldhe J[uidal aTodt Tah dee ¢&l — A Straight Line Passing Through The
Origin With Positive Slope..







