DESCRIPTION OF MOTION
Uniks of ,me‘w k Time
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Suppese a car 35'6 200 km in 4hes
s averoge speed = 200km 5 | oy
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Speed is a scalar quanti 1t has no
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INSTANTANEOUS VELOCITY
i+ Y=o, t=0

FLV T Pesition of ball uniformis tmed
. R

{
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7 we mage very Small |+ )
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if At is s» small as & agproach 0
then ¥ wil approach true velocityaf 8

ie. Instantoncous veloc.43.7= liwit Ay
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4-D
One-dimensional  Mobion

Motion alonj a sl'raagH- line ean be
shown grep

l Q cqr s moving ok 20m s"' and we
serve 1ts Pcsib every second ,stacking

a,l’ X=0 uhen £=0
Data obtained
¢(s) o0 V'V 2 3 4 s ¢

X(m) © 20 40 ¢0 80 100 120
Jhus dasplmmml' inereases b_, 20meach S,

Plet data q; h OF X as a
cfunc:fm of ‘l‘J by 3"?

X(m) -
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Byin fig. Tell usthok car gots 20 m
cn tve direckion cach Sec.
AR s disphummf' durina At

Average velocity is slope of plot of

displacement versus time

e, Vs Q&:r.w = é_x = SLOFg
time en AF

Ihis a case of constant velocity

In the case of a falling ball velocdy is
con&mmslj increa s’m:).

Plot o} this case _qi'delsu curve.,
. Ylew)
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i A2 B are very elose, line eonneching
them becomes a h’g"‘{'

Tanatnt qives slope ot a ¢ lhc
‘ c:u' 7 3.53 ed? .rfoin? C. " P g

H veraqe velbeihy behoeen
x-::' nsa. "J "9

U _ = AY . rise o Yg-
S A
For fall-r:j stone downward was taken as

Pos'twe
: VA‘ is *Ve, downward .

splaccmcnl' ve

vélo :a"yl. 3 ‘1.‘ P'Ml'

THUS SLOPE OF TDISPLACEMENT veml.\
TIME GRAPH GIVES US THE
INSTANTANEOUS VELOCITY OF A
MOVING OBJIECT
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TS 4 +(s)
is " skeon graphically

To find instantoneous velocity af a
;o‘l;:“m dro a bange dﬁ:‘l :

| Point 'P '
2 V, = 3!0’73 ot P& 86m = 10m/s
| 0-$6s

ot ?03&4@ V.g» 5'gre d’@ =0

ot N ball is falling ..
Vy = sltPe at N= -g_o_.izn =-10-0nk
| 102s
Slope gives both magnitude 2 di rechiom
-ve shpe implies velocily 18 Ve
3-4(‘-n¢-ﬁon.



Acceleration

Olyect ab cerfuin inshant has velocity
, then Later Eime t i3 \/4

Avcr e accelemtiond in Hme
inh’ﬁl t is defined as:

= change in ve(oc'.
time taken

Vs = Vo

A
Acce,lem’cmm 'S chm e In vcloell:,
- per unit bime ;nl'erv.

Unds : units of hn'ﬁ' divided by

time squa’
S (ms"”‘) or (mlsz)

Examp
| Carfhlh -fnn rest and alkains q
- 20m s ¢cn 128 as tf qoes

the "ve x-daru&lm What ;s
accdcrdwn .

V: 0 ’ ; ® 20”".

= YioVe, (20 0= O'me . |2 me
. )23



Suppose ¥ continues same direchon bubt
Slows Jmn fnn QOﬂS.'tbOns" o :
125 . What is 1fs acceleration

& = Vy-Ve - 0-20ms', -1 Fms?
€ 12s

~ve siqn denes a is oesard ~ve
%-cliréetion 5 opros:l-e. direchon £

mokbion.

Car slowing doon denotes neqadve
acceleration or decelerahidy .

For - Dimensiona vectors (1-D)

can choose q L C sbl |
directions & n‘,n‘fru::f r:',ig fl!d’"&

NB. Use corcect sian Il veciors
that enter c:nfo"a c‘fl’:uah‘rn :
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c o o seslention
- : d Evﬁ:. :':;‘N:’ down)
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<. QC¢., = -

elerabion
izonkal line = g'eacc a
hor:;onupmd s
i

downuard = ~V€
o
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UNIFORMLY ACCELERATED MOTION

« Changing acceleration is difficult 1o analyse |

. Msquj motion is (na sl:rw:jbé Line .
oo simpy indi cate direction bj +or = sign.

. vector disPlacemenf' is represer_,_'fec' [’j X
. X-axis directed vefoc«'fy bj v

e.j.
~ Jor an object movgr_lj with canst_'ant
accelevation. '@ ~'n direction dorg X-0%)8

w=h -
Vg —» Ve
q ﬁ
Ae ¢ 8
X=0

I passes Po'm(’ A with ve(oc({b T/: amiqjckr
Lime £ passes Foin{? B with ve’oa'ly Vg

) Average velocily V for A LB (s:
V = dL'Splacemg_nt' = X Y :i
time .;t " ¢
from which we ean gay. X =vt
re-written in ordinary Motation , since only
single vector on eifther side
v = X

.




2) Sinece accelerakion is CONSTANT. |

Average & instantaneous accelerahons are.
 the same. |

Definition of accelerahon becomes:

Q= V-V, .
e =9{fv4.=v.4 at} _
Final vc'm’b =]nﬂu!._ veloci ty (Vo)

charye( :3 velocrhy
- 3) For an ol\bjeaﬁ' undeﬁoi?j uniform

accelerakion
veloc«'ﬁ chancs b‘neo.rlj ﬁm Vo & Vp
Thus  average veloc@ between AABR is:
v = Vo +V |
2

Ea‘ua:h'ons: v :D"‘/t 5 ,V_; = y, +at and
V=Ve+Vy o to uniforml

) o

Example 1 = accelertbect mobion:

A ecar stacks Pom rest and accelecates
um'formﬁ‘tj b 5.0m/dwn 10s as it Eravelg
along the X-axis. Find the accelerakisn and
distance travelled ¢n this Lime.
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Selution: - -
From rest l.'mPfl'es V, =0 A -
To Bms” v vg=50ms ot t=10s
motion in X-difechon .. 1D meakion i

For oceelembion we use—the eqn. with
Vo, Vy &t  since the unknowns are @ & X

a=Ve-Vo _ 5.0ms =Oms™ _ O-Sbmsa'
10 £

Distance trovelled a'nvolv¢s uscvie average
veloeity, so find it fist.
V= V4V < SiOms'tOms™ = 2-5m_.s"’
"2 - 2. e

. G;ven t= 105 -‘/ avmr Ve Iatg
. olistance covered ¢s: X =VE '

=(2:5mf )(10g)

= 25"\

Example 2

A car krovelling of S.O0ms is bmaghi-hsmf‘
in & distance 20m. Find 't accelerahion
ond Eime w tukes stop . Assuminj metien
in X-axis and conskant accelerabion.,

deceleratvon
Solutton
Given Vo= Sms’
Coming to rest implies V; = 0 -
n20m = 'chmlje takes ,:Iao.' over th)s diskince
26 -



—

V. = V4V  _(Sne+ Oms™') = 25ms”!

2 2
Jhen  Eime ot takes 1o stop is:
——  t X a 2Om u Bs
X_""v_.wf} < v 2.5ms™’

Since we know ¢t ~we ecan 3c€' aceeleration

*

a=V-% = Oms'-50ms"
+ 80 s
o -O-GQSMS"

-ve sign implies dimd'l;?ﬂ of a. (S
a’oposib olirection of ¥
henee car slowinj olo_wn.

ADDITIONAL EQUATIONS OF MOTION
da‘squccmen& ;g =\7E! a/ () |
awverage veloesby Vs \/‘,-{Qm} true Lor

constant o

4 imbal vel =v, & fnal vel.= y+at
e £ Vp=Yorak |

Let us substitute for Vg in (b)

V= Votftat) = 'v 4+ Kat &)

o ' 2 ‘ |
Jhe alfsPla,eeme'vf‘ is oaccerdin :

subsibde for v with resuf from(€) infe (@)

5= Gt (halhab)t = wh+fat®
@) 8= v.f-l'!ga‘l’i’urna‘lcrconshnt oecslermbion

“




Case of V, =o ““"?J

then egn. reducesto l S-= bpat

We ean also £ind wcfa.éwnshcps amor:oj i '\_/f-

which oo Mot  (nvelve t ) i
re-wr‘c&u'\j oL = Vt -Ve Qs ‘t - £-Vol

t -

—

and Subshfuh?j for t in displacement eqn.

)
s-V.t#‘hqt v.(\g_v).:-g [_gch.)

_9+_{ vv.
a 2a qu
?.

'nonna. re- wn&cn oS
Gt =v®+ 2as [
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f I:xomtte starts Fm rest and amlrm&as.

af I} .0 ms-2 tlwouah a diskance of

lcco fuﬂ‘ is iF then 3omj
| b) How Iong did 1t take to cover 20m*

Solution: &
We know Vv, =0 , Q= 40ms™" s=20m

need to {ind \4 at 20m and elapsed bme.

~ eqns with ¥ as only unknown are :
D) VygsVetal 4 g vt +gat*

. solve | (i
& AL
- ) Use \(‘ -V+2as t05e+ Vs

A Y (2)(40 *N20m) -:co.n"c"
= Vi = Il60n’s = £12.6ms™"
take +ve answer since it is accclemh‘nq~

b) use V; =Vo+at | re-wribe as:

t = V£'V,‘ - l2-6mg"-Qms"
e 4ms™

' -4 50’5‘
' 23



SUMMARY

5 eqns‘ used in. .solwnj PNUMS
involvinj uni f'armbj accelerated
mo tion alonj a straigbf line

) X = VE  (avergevel x bime)
) ¥V = Ve4tVp average

2 Veloa"a
WV o= Ve 4 at findt mmb

v) v"' sV, ‘e 2ax 4 ""“'4"3

l 2 _ fa. w3
V)_ R = Vot “ /zat | C G:«a')



Examp le

A w skacte From rut and accelecakes a}4mls.
ﬂwoujh a oh ange of 20m.

&) How {&9" is f-hcng njg
b) How long did it take=t Zover 20m?

Solution:

We know V,=0 , a= Um/s® o =z 20m

we need B fml \{, at 20m and e(a’ud time.
Look-fw uakions with ‘ta.s-ehew(j unknswon.

P i) Vs V4at & ‘i) Sz vL-*,gat
Q) Use V' =V +205 ‘bgcb V

\{l e ¢, +(2)(4m/5’)(20u)= 16051’5':

IV, =% [lsomst = F126ms”
Car 45 acutcrakmj * we kuke +ve value

b) We chease eqn. 0) 4 5et time
sV, +at  re-write in tumsef 4

t = Vi"vo
a
2 |2bwmls - Omls

4 me™
= 3.19 ¢
NB. Chosse o ppropn’afe eqns. in s»'w'nj Pralolems'-
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ExampLg

A car has an ucceleration of 8 m/st
a) How much time is needed. it 1o reach o
?

m
veloeity of 24 m/s f ok gtarts
by How-ﬁ‘aﬂ: oes it 9o eluring this ‘g::ogg
Selukien:
a) v =24m/s , &= 8m(s
a = Vt;_v. & O = % since V.co
b = ﬁ = &mk = _
o. Sm/s* >s.
b) displaement s eVt +Y%at® .o
. t
S =Y%atl" '9(8»‘13')(33)'
— 36M

om |
The brakes of a cae whose anital velocity is Zom/s
are applied, and the car receives an accéleration of
=2mlst. How for will 42 have gone
o) when its veloeihy has decRased & 15m/s and
b) when 1k has eome o 0 stop®

Selubion:
a) Ncuu;: the equabion - Vga' V:‘Zﬂé.
° = V-V - 1538 = 169m.
:Za aR-zS

b) come £o asbpg Vs =0

. S= 1-_32"' = 225m,
(2)(-2)



