.
MoTION

REST_AND MoTiON
Rest - position of obyect does not

Lotion, - iﬁmﬂrﬁg digect oanfes change withtime.
Example: Bmisflﬂ , pichswim Example. Bagbita is s:H’(na shanti usshndma
\

- *
car is moving _cumm L)z ﬂi
e .Q- “I

) Motion is Relative

Babita is atRest o7 In maﬁon
shanti —— molion
o0li — Rest

30,000 M

DiSTANGE AND DIsPLACEMENT NT <
Distunce - Le ed T
ngth of achJaHnml path covered. {Shqnf{ﬂ%ajw
Displacement :— shortest prom stasting( iitial)point Trave "
e (fmalj point Elalc:na uPJl‘l‘h / shantt g}lgﬂ'ESi'Pam
dlxechon oty
=~
Q- D:‘;tance =5+10+10=125m @-Distance = 3t4 = Im }' Tom
Displacement = 5m Displacement=5m )
Shonti Hz l'{'B *m
nK gm 5 1gm ¢ ey
ik el H = HET =5m

- halp vevolution,. pind distance
¢ ﬁfherd dlsplacemenFt- (Radius= Um)

Pist = AR Disp = 2R «
- 12“:'“1 = llﬂrr; ,_ ;-’%’%q l N ‘g."
@ - Eull Revolution.. pinddistance an splacement.
Dist = 27R F g?siluso I4m)
= 93m ~m
Q- An obgect has moved Hm:uah a Angrance can It have zevo displacement?

es . support ﬂmﬁ answes with an
ex mple. (NCER

A >B After LRevolution,

&
<

- canthe magnitude (Value) of
dlsplqcemeaw be e ual’fo ictance travelled by obyect 9

yes, when obyect hauelg in simlﬂht line.

A 53 Dist= Disp(value)
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q - for the path
Y B——"—’ Cc
inital Final
find distance and displacement-.
distance = 4+4+2 dlsplac.emen‘l = 2mX
= |om =-Imy
Vs Displaceme
1. length "F actual total path covered. L.shortest p afh ﬁmm initial position to
2. Hqs onl itude , no disection. findl pasii
tg magnl o 9. Has magnitude and direction-
3.Scalax uarL 3.Vector Quantit
4.Can mever hve 4-.can be positi ive ,zego-
5.Depends on fhe path f:o”oa)ed 5.Depends on[y on ml'h‘ql and ginal
by obJect. position , mot on path fouowed
lom
| |
5-l tom 15"‘ Distance = 6+ ¢ Dlsplqcemeni' shosbest path
A 8 = 14m A—B
' 7 Distance =5+10+ 5 = 0m
6}\\////1;: = 20m
SPEED AND VELOCITY
speed 3— Distance covered pexunittime.
SPeed _ _Distance s-Iunt =m/s
t+ime anothex unit = km/h

6.1 Unit = m/s

eloc:gj Displacement pexunittime .
Velocl Dlsplacemen
’rlme

anothex unit = km/h

Examp les - i
(1) 54 km/h = 54 x‘é’ = 15m/s (3) 36 km/h = 36X
L) F2km/h = 72)(1_3_ - 20mfs Lomjs
- - Ve <peed = Dist - 10m _ ¢ y/c
¥ m.\%‘ — P ﬂmc 26
iy A \Ieloc1+y = Disp _ 10m . 5m/s
time 25
Gl* -ve
AR speed with divection
B 6m & is velocity -
t=2s
PGCCI d'5+ ém _ 3mls Ve10cifﬂ= clisp _~6m
Hmc am Hme 9s

=-3mfs
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L ABebko~
Q- Flndspeed ﬁ_\-rqu/sf --!ION\LS I - 20"\’3
o o ' om -
Average _ Total Distance Average _ Total Displacement
speeq . Jotal +imer” Veloci Total tim
0 P ASBHC— R qmek
Q- 7!.‘_~. A i ,El ixin )
05%m =  FR— |
_Totaldist _ 2tstutq _ B 40
Avemﬂespeed TR T Z 4.5 mfs
Average velocity = Totaldisp _ 2t¢ - 1o _
g +ﬂ Jolaltime  Lririe - 2 oM/
Q_. kf’snmu
ﬁ' ; t=2s 2
Avg.speed = tofaldist Velocity= Total Dis
ﬂ pee Total Hme Mﬂ Ve‘oc”H %{—e
> e Bt “ B .5
16 = ==
. % Ofsim/s 2

& Find average Uelocl"l'a and average sPeed -

2 —SYomls  let AoB=12om ol
HVﬂ UeIOCl.fld= m :9__: ) @:& Let A-B= X :3‘,
total time ¢ o k
Avq speed = Total dist
total time
= bom/s
A— B B—A
Dist =120m Dist =120m _ totaldist
speed:dégomls speed = 4 GOm/s Avaspeed totaltime
time = Isi'd time = dist _ 2o . = 240 24p
:,F;e; speed 6o 3t §
'_L'_' -"-"?’5 =0g = ‘{Sm/s

(e %
{5: ﬂ:;:q:ée covesed pey unittime. | . Dispkicement pex unittime -

_ mrechglf.'qﬂ"”“d‘" e 2. Has both mqqn'rlude and dizechion .
3. scalar Quantity . 3. \lectos Quant

4, Ccan never be n Gqﬁve 4, can be PosiHvrg.‘ neaaﬂue i Z2CE0.




ACCELERATION == < Rate of change of velocity
. chqnﬂe Inv loclfa per unittime.

acceleration =_ginaluelocity- initialvelocity
- g

time taken
= 30ml -10mls _;._,A_'m""s m—»zom;s
2s = 2 e
= 20m/s__10m t=2s '
2s 52

, v— pinalvelocity
® srunit= mis™ u- F'rnih‘al Uelogll'ﬂ
t— time taken

e Accelevation is also avectos Quanfﬂ'a .ithas maniMde and dizechion

\" 2
_ «—Y——
q — +ve q -—-"‘m
s‘ye.ed Ineveases speed cglecreqses
ve!uuhd 2> leocH'Hf

o Rccelevation is tve if it s m the divechon of ueloci}-a. _
* Accelexation is =ve If it 1s oPposf’re to the divection of uelocﬂ'ﬁ.

Non- Unipgsm Motion

Unigosm Motton

) tg.lr: _t?!ns g:T. T TS s Pyt . l
nce in equal intetuals yAInequal distance tn equa
1. Equal dfguﬂ'm g mtexgalio anes
' 1 9.speed ¢ha es.
g,speed e z.Accelevation is not ze¥o.
moving with vaviable

‘Accelevation a =0 ‘
: E% -‘ﬂ cax mouincd with constant Eq- A ca¥
spee speect-

Q- A train starting From A ~aileoay station attains a speed op F2km/h. in
leulate acceleration. ins.T tnit.

one minute -

(R) Ltm/s™ t=1min

(8) 0-66mis™ Rest 72km/h q= V-4 _ 20-0

() o-33m[s* H=0 TR < ¢ e
. = = =m/s

() 0-5m/s* 2, i .

Q= shanti is ddling his bicgcle at gm/s- He a plies brake such
that hlSPl?lbﬂclcﬂ s’TOPSdCIn 4s. ¥ind the f;c:c»_-leraﬁmq .
q=Vv-u_ _

B 8ns sy 0-% _ _om/e*
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Greaphical Representation of Motiow : -
slope

slope

v

~
- ent
ﬂm
blope \/L slope
\

Some Graph Concept =
@J\

=

S".D‘PC: Cm{m‘t‘

.l'.

 Slope= -ve -

L

X

Distance Time Grva pL_\,

Iy constant(same) speed.
7 Unigoym motion

Distance (m)

= 60-40 _
30-20

speed in intesval 20¢-30¢?

s 9 speed =slope = fa-yi

Ho-X

o ==
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Y

|

2" d1
Ao-"X|
30-20
6-4

=10 -5
2

Slepe = Tncve-u
Chan a

 Sbpe=0

@y

—r

Mline || X axip

SlﬂpeE > Shre

‘ﬁ 6

slope= _Y
P X

Slgeed - clist

time

—_—

i t SPB

¢
2JNon- umfoxm motio
D b‘f) .('
T T

Explain d:‘ffemni"reﬂions opthe gra

Time (s)

) Zevos)

n

Distance (m)

ph.

'( g e!,e";~ r'y
\of%”

{v/

’Dis{-a,nce

v


Some Graph Concept


Q- What can you sqpnabou’c +he motion ofan ob;red' ehose distance -Hme arqpl'v

is q strdight IFne paxallel to the Hime axis?
Ans— slope= 0 Dist— Time 4
__T t speecl_= 0 ¢ slope = speea:
Boda ic atves TIE—\
' D D

Velocky =Time 6maph — Vv ==

R
A\

¥ 5 3.

Velocity (m/s)

& Lt = 5
Time (s)
(ﬂoé:conﬁa@ :
1) constant (Unifosm) gccelexation
2) Unipoxm acceleration .
3))Ffmi a in (ntevval 10s-20s?

a= slope= {fa-4 _ 4020
A-n  20-10

= 20 - Q.m/si

clope=) - U%_'nila ~qeceleratin //
'.Ez/

s B

Velocity (m/s)

0 20 30

Time (s)

S lope change
accelevation -

n .
%Gr\rl)gi? -ﬂ urqifol m q ccelerattor
check a In 10-20s
— a4 (n 20s-30s
thqnﬂe

Velocity (m/s)

Time (s)

|)=zero accelevation
2) speed same
g) Uniporm motion

Q - What can gou sa

qraphv sVa s
e = "4
Pocd?” | yope=0 e
Cree gueonehin =
& S‘Pc:o'\ iA Aame.
Time

8

Velocity (m/s)
g2 8

L. -!-:‘ a= _Z:i
E q )
L fIi) ecrease
“ a=-ve,

Retardation

Time (s)

1) Negative qccelETqJ” orv

g)speed . — decreases

qLou{"H'ie motion of an objec.t ;‘[. its {,Peecl-{‘fme
ight line parallel 1o the 4ime axfs

.
ﬂnm unden Ve locitg ~Time

groaph ="Distance.

jeo
0| //,9\b
A] [ H |

»
._l— 4y I‘-:

N\

A

N
\\
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. ) acceleration In pizst 25ec ; T
) accelexation in last 25ec il \ e
P Tir:w.- (s; ‘w

iiii) Distance covered in 6 seconds J
Da= slope = jz'ﬂ| ___i—ﬁ (_“') a:ﬁlope*-ﬂl' P =Y=~0

»
!
|

velocity (m/s)

i 2 4‘ & |B
IV) Time pexiod of unipoxm motfon > |time \

L‘ velocity (m/s)

- A2~ 8- 6
Hp-X| 2-0
= % a= '—.}.{- =-2m S’L
= 2m/s ~ [ A
(ili) dist = Avea undex V=T mPhl (iv) 50"’”:#5%‘95’ —_—
= Tll_x QXY + X4+ -X2XY slope = O
= ytgty
= 1em

Eguah‘ans of Motlon = | | |
When obgects fravels in 4 STRAIGHT LINE with
LINIFORM (SAME) ACCELERATION -
H v= y= Inital ueloc.':l
?i) :;-:u Uiaflqs v=pinal geloc;%
= = Di nce
i) $ = 4 +',1T."'£L -St = +?mc taken

golution : -
Q Afl:us starting from rest moves with a uniform acceleration y=o ( IJ v= Ut at
o —————————
QE:__I:_s;’foerinutes. m=0 y=e .i) a= O'.].M/Sz = 0+-0_{1_x9—‘\ 66
(a;‘the speed acquired, G:R:fj- A t= 9min=2X60s | ﬁ
(b) the distance travelled. W V=9 S= 2 = 1’).m/§
() vZy*=2as
125-0%= 2X0-IX$
12X V7 = 2X0CL X §
10
S=[|2R6Xjo = F20m
- solution 2
Q 0 oot s=12x2t L x-¢ x4
Thapplied to a car produce an acceleration of 6 m s-2 =Uta _ &
in the opposite direction to the motion. If the car takes 2 s to 0= U-6X2 =242
stop after the application of brakes, calculate the distance it = Q
travels during this time. U=12m/s j

U'—M‘::ZO..SXL Aup Nest

g Brake Vo ut+lok’ e
e = . >'V=0"  (ii)y*- y*=2as
0*- |7 = 2X[-6)XS
a= -6mls* Al2X12= 2X(Z6)KS

= B s$=12m
V=0
g =

e



Q- solution

A stone is thrown in a vertically upward direction with a
velocity of 20 m s-2. If the acceleration of the stone during its
motion is 10 m s-2 in the downward direction,

what will be the height attained by the stone and how much
time will it take to reach there?

height = ¢ l'=- ’
(i) v u*= 2as .
0%-20*= 2x (-10)x$

- QOXM:-—Q_IJQ
s=20m

Unigorm Civculay Motion

I civeulgs motion with same gpeed
epeed: constant — unifo¥m spee

9. \/eloc.ii-ﬂ — change

value rsn(;l'ﬂ]n eIfUde hange

3. accelevation js notzexo.

Examples o ynifo¥m

¢ hvedlay motio n- ;
llite vevolving avouhd

¢ Heggr:rfeh in ciredla mrb|+er- |
constant ( same) speed. \

/A c ch?k on a civeulay track
A‘ﬁ constant sPeec{.

DI¥ ecton V-lo 2

1) v= utad
( 0= 20-10xt

41 = 20

1=172¢
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