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Physical Quantities,
Motion & Force

PHYSICAL QUANTITIES

Fhysies s the branch of seuenee wihich deals with the siwdy of

iy, cocIgy aiwd e inlciaciion Delvwoen I|I...'::|:|

# A sealar oa phyacal gquantity that has only o magniods

Dhstance, speed, lime, poer, energy. ele

* Aoveclor io2 plvascal guanty hat bes both o muegeiiude ol
adirection g Mekwiny, displacement, scceloration, lore ole

i) F B

i‘-ull1|r|'|h'|.'-...' al auaniies lilr rruarEacl sl J:m.'l‘lLl sliress oy lire

neither wealar miwr woctor Thew are (ensor
Sevem Fundamental Fhvsbenl Quantitics and their Unit

Py ni ol € humniios S0k Syanbol
Lengih 5 (5] i
Mass Lalowerarn Ky
(RIS second )
Electne Currem TERTLE TN i
lemmeratire kchan 'y
Luminous micnsty coandela Ll
Ao of sbsancs maole miiil

Sepne Derived Physical Oraantitbes wond their Unity

5. Physical egs wnit SHanie Helation

S ity

i Force dwme nowtan 1 newton = 1 dyvine
pd Wark o fmle ok FON e

= Anabeet issd tobe anrest o of docs nor change res pesition
with respoct 1o ks swiroundings with 1he passage of ime,

= A bualy s sand 1o be o motion o s pastlion chamges
comtrnunashy with rospoect to the surmonrdimgy (or with respoct
pir @ olserver §owith the passege of time

*  The distunce travelled by a body is the actua] length ol the
path omarad by a minang hr'd.\' wrespecine ol the drreciiom

i whoch the body moves

Dispacement

= When a body mewves from ooc posalon Lo anether, The shoeest
fstrmngzhi fre b dirstanoe hotween the matial pesiteen and final
positeon of the body, alongwath direenon, 15 known ns 1t
displacement. The 51 wmt of displacerment s metre (nr}
[hplse=mmient 18 2 vector gty

Maodon

*  liniform mation @ A4 body hos o wnilorm mation o rwvels
oqual distness i sgual micrenls of tme

= MNoo-usiform metion A body Bas 8 nof-wniiemms o) icd 100
braveh umegul distences i egual mtervals of Hroe

Speed  Dhstanee revellad by 2 manang bogly o (one secomd )

weed vime s cnllod ipeead The S 1 umis ol -.'[hni CRi)L] !

I esimmes tmvied lead
s SR S
I ome laken
o The averape distanes coverad by a sy et el e wohien
1he oy s i g with won-unilisom '.|h:_'|:'|.1 i ke s
mverage speod,
Toial digance iravel led
Average spood
Fotal tame Laken
+ Volocity of o besly 1 defmol o the dosplocement prodicerd
et pmet pimee 10 the destance mavelled by s body per um|
time i a grven directson. The 5 0w of velociiy v me's

Psplacemen
Werhonwc ity
Tiime

Acceleration

+ Average Velockts - s defipe] 2 the lisal L1i1.'|1|.u;u:|:s.|,1lll
covered divided by the toeal time taken

Tostal displpcemond

Averape velocly =
Pkl o lakon

 Acreleration 3 11w detod as the rate of change of viloeiy
with nime
Change in veloaty You
o g =
T takes: !

Accciernlion =
T S0 uait of scceleration is s
Hetwrdntion: scgmtive sooch st 15 cllcd reardation” or
“deceleration
* A boaly has amiform aeceberation of o traviels moa st e
arhdd 18 e bty inereases by cguial Jmounts i equal intervals
of time. For example. the motan of a froely falling body
= A body hos a nen-untform acceleraton iF the velocigy
imereases by unequal amoonts m equal imlervals af hme In
other worids, a hody has o nomeiform acocloration f ns
welocily chonges at a non-unsform ralc
*  Fauations of moetion @ Thess are the equanons which mve
relatron between vobooty, soodcratin, dstance covered, fime
taken tor 3 body i i isrm acccloraton
V=i + ar
L -
Foour— af
- = 1as
*  n e the vedocaly of the object i chanping al @ weiform
rate, then averaze velooy 1s eniven by the anthmctie medn of
il veteo iy and final voloemy 107 & given period of time,

LE..



Physical Quantities Motion E Force

iostmad weblocily 0 finel vobeny
2

averRgs whiily =

wiw
Mathemanealby, ¥y, = —

whemn v, in ke average weliociny, g is b fndinl veloeity wl
v i5 the fimal velacity of the object
Graphical Represcntation of Molion @
11h Distance-lime graph @ For amfuom speed, o graph ol
dhvstanee trmvel lad sgamst trme will be o siraight line s
alvowni by the Dome OO in fgure given Belisw
b

]\ A

| RS

]

U lintic =——# .

Fig, [hsmance-time graph tor
v (i s e
07 the speoed of 2 body v son-unilvem, then the graph
hetwern disnce travel led and tme (0 o curved line

A

I -

F g

a

-] "

=
=

o Tirmg = 4

Fige. Dhvstasmic- time grapli T
nostt-anifionm speed
inh Veluetiy-dime graphs

b Veboctty-tirme graph parallel to tme s (unifiem motion)
i1} Ihe aren of the graph under velociiy-time eurve grves
the displacement of the bods.
Thaplacement = Velooty = Time

¥
o4
E ¢
-}' - -
3 .. Foile matnd, B
——————X
I 2 14 5 6
Tiime (s}

e, Velooty-fime graph for umiosm maotin
in} The slope of veloay-time graph gives aecclerption
Velscity
P
If1he shope of graph 15 zorn, the aceclerptiom 15 vero
(LT the slope of welocitv-time graph |5 positive, then

Avcelaralion

aceelemntivm 15 a pesarive 17 the slope i negative, then
BOCe OOt o8 Begative o oL retandation.

it Velocity<time graphis o straight Boe wihich is ool pocalle]
G timie i (umilorm sccelerated mition).

The body 19 maving
will variable velaciy

Velisaty (mys)
i

o1 2 Y 4 5 46
Thane (51
Fig. Graph between velocity and fime
Pesion with eodorm scceleration )
(e} The velsetry-time graph b s corve for motion with o
viiriable seceleration.

Projectile Motkon

Prrovjectile is the name given o body throsen with some initial
velieaty in sy arbatrary direction and then alloswad 1o move
wtider the imflienee of & comdant scoclaratim The motion @'
projectile is called progectile mation

Example 1 A fooihall Licked by the plaver, o stone thrown From
thie o o Brasideng. o bowmb releasod fom a plane

The pralh Gellowed by o prosectile s called ity trajectory, o]y,
the trajectory of o promectibe s patabolic

Mashiomm height (10 When o progectle monves, 11 covers o
muirriet destance in vertical directun. This sansmurm distanee is
cillbod e marsmien height araimed By the projactiie,

X

tana
Alanirtouen heighy 8 =— .;H -
Horizamatal range (K1 The horontsl distencoe between the pon|
of progection and the pont of londimg of a project e
12 ant 20
Maxifium range N = E—
Timne of Mighn (T p Tlee Lome whoen by tie projectle woeach the
perint aof lamdhmg froem the ponit of propection
Zusin” u

Time of Hight T

Seience in Aetion
= An seroplone fiving st 5 constanl spoed. iF it relesses o
benmth, the bomb muoves away from the acroplane and i1
will be always vertical below the scroplanc as the hoti-
eonial component of the velocity ofthe bomb will be same
as il of the vdocity of the acroplane. And ihos the hori-
yonital deplacement remaim same & ey instant ol fime.
= T twin bullets are fired borzontally, seulteneously and
with i flerent veloatis fom e same place, balh the bul-
lexs will but the ground simultencousty as the initial veloe-
ity in thee vertically downward direction is zero ond sume
_height s W be covered.

GP_3417
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3

FORCE

Foece may be detined as a push or a pull which changes or
beplls berwhange e slule ol s of wailem o o dieetion
ol mmtion of 2 body. 51 units 15 Newlon

A foree con do three things o o by

fa) s change the spoed of o body,

fhi 1t can changs the derection of maodion of & hody

fel It can change the shape of the oy

Mewion's First Law of Mot ;1o body e asinte ol est,
i bl e b e st ool et el 00 om dhe stiste ol o
it woll remmann mosing in the same direction with the same
webimnty i bess an external fonce s applied ven il (s 5.1 unal s
b

A bty sl greater mass has greater e

The et of @ oo body ds dedined as the product of

iis rmass aned webociby momentum o veclor uenily given by
p o= my

T S i oof rermontiem 15 kilogram mcer o soonnd (kgmes)

P tom s Socomd Law of Mothon 1 10 states e oo of chunge

ol mermeaitiom of o body i diveally proporional g he appliod

unbalanced foree,

Rate of change i mosmentum o Fogoe nppded

Mevton's Dhird Law of Sotbon @ Acoordimg i s law, e

cvery action, there s mn ogqual and opposiic reaction

When ooy ebpet everls & eoe (aotiend) on anotlie wljet,

then the seomsd obgect alsi exerts o Toree (reociion) on he

first ‘These two forces ane abwavs equal in magaitude b

vprpasale i direclion,

}:11

LT

Fig. Sewton's thind law
Comvsers wion of Moementums @ [7the extermal 1Deoe 00 sysem

i e, the momenlum ol the sysiem temalns consdnt i g [nan
polated svtem the toral momenfum romoma conserved

O o= (o

Belore collision

@—@—-

Adber collsion

A ned Hoare twn bl the mass and manal veloertses one shivan,
etore collsion. The two bodees collide and foree is onerted
By cich body There s change o thati velobities due 1o
collisom om o, = mgug ) s the setal momemum af the twa
balls A and H befiore collsion and m v, + myv, Is their wial
meomseri b afley the colliveon. The sum of momen o ol Lhe
rwir ihpects hefore collmsian s aqual o the sum of momenty
after the collision provided there i no external unbalaneed
e acting on than This s knoson as e Lew of cosservation

Sciemce in Action
Recoiling of o gon: Cans recodl when fined,
because of the law of conservanon of mo-
meriim. The positive momenium geinoed b
bt bl et s el b gt e toan] menmien.-
turm of the gun md 5o the fotal momentam
bl and after the Gring of the gun s soro,
Propulsion of Jet and Hockeds: A rockel
sinnding at the bwnching pod has rero mao-
meniune When the propellanis
ikl Ui rockel besm, a high velocily hlas
of hot gases 18 prodhcod
thm]mﬁ puss oul Mroagh the il nocsle of iln. tocket
in dissnweard direction with iremedious velocity. There-
lore the rocket moves up with such a velocity so s lomike
the momenturn of e syatom (iocket + emittad gases) e,

il P LT

Clreular Motion

Mution of a bechy along o corcular pailos called circular mo-
o

Centripetal force - while a body s moving along a coreulnr
bl an exteinal [roe reguined boact radsally inward

A pretdo force that is agqual and opposite 1 the centripetl
force 15 enllod eentrifogal force

Cream separator, contnfugal dive, ale, waork oo the principle
ol centrifupal fires

Friction

Friction ksa fioroe that i orested whenever twosurfaces move or
oy o move acToss each other

Friction ahways npposes the molion or allempted motion of
ane surface acrmas another surface.

Instinces where friction is imporgant Walldng , Diriving
Fleking something up, Car brakes.
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Exercise

DIRECTIONS : This section containg mulliple ehaieea
guestors Fach gueston has 4 cholcas (a), (k). (@] and ()
out o winch only one B correct

“d

L

Mg by o moving ol constand speed moo circalne path, s

fay veloody B gomsten] ond s aecelealim s somo

by welooiy and socchamtion we bolh chiwnging direciion
unly

ed veloony and accelersuon are i merasing

Idp vedwonry o ool and sooderaton s chengiog deectog

A graph v ploncd showng the velacsty of o car an i inetion

e B0 ke grwpds s et e, 01 e (el

ia  the oo wared &t resl

Il accekaalonn way cosialan

(C}  acoeieralmn was incirasing

I webocily was comslani

I o car os temveiimg naorth o w straeghl rood and s brukes are

applical, @ will

fop  have no acceleration

iby  mcocleraie o the soush

(eF  asocierate w the nonh

iy sccelerate clibier casl of wesl

Ay ol et mins w th B winilorm selocity wihen

tah  the borves acting om the object sre balanced

b thwere i mi external farce on il

ted  Deah of (2) and (b)

idh  Lithet (alor ih)

The scoclerabon of @ car that spesds up trom |2 meters per

scoond i HY meors per socond m 1% soeorids=

iah TAmeE ihi 1 2misd

el 2wt (W 52mis

A pamck: evpenenoes constant acoebertion for 20 accosds

wibes stmitingg Gioem tesd 17 o foovels g distance s i the Hi 10

sevonchs amd dotance &, m the neat (0 seole, then

lal 3= % by s = 24,

el ms =3y (dy s =ds

Frictwm forces act

jay v cthe direction of fivee apphed

iby i the dirsctien of the fmction

1€l m the direchion apposite 10 the direchon of mntnn

idF Wone of thewe

I bt wof the Tellowing cases. (D oluect dioes 101 possess

an acesieration or teaardation when it moves m

fay  upwand doocoua with decreiyii spesd

iby  downwand diactin with incregsing spedd

jep  with comstend spood aleng orculor path

idy with constant speed aloag harienil direction

By appiving o Bvos of ene Newtn, ane cin ol s hody of mass

iap 102 zrame ihy 10T kg,

i 102 mg 0y Nome of (hese
The speed of a2 falling body moremses continpously, this s
bezane

ja} mo forwe acts oo

iby o & very hgh

pey thee s oenen the fctomel fores

jd the =wth atmact it

T et of foctomz] (oo mey be mimirtized by
o) wsing & smooth olect

ib}  using 3 smooth plans

ich  provebice o lobrcemt sl the sorface of conlecl

I .l

10

|

20

id) All of thess

1 a0 wbvpert s w o stale of oguualibroum

(&) WIS annes

(B do1e m rrenen sl coestand yebooiy

(&) W e free Fall

(dy  may be s than one of the abowe

If o boal s moving slimg ot constant speed, 1 moy be

manurmd it

() & met Toree i puething o Graar

(B the sum of only verigal fwoes i

(kb the buyanl Sece i groster Usan gravily

(o) the sum ol all firces w Ao

When & molrcer mabics o sham e gl a gh speed, we

Penidd 10 et throskn (o ome side because

(m) we pendd po ot o or strmighn Dine motion

() s unbalarcsd lorve s oappled by the enpgine of he
rroborar chamges e diroctaon of seabion ol the molorear

(e} we sl iooone side of the seal duc to the mertia of our
By

[y AN of ihese

When o bus suddenly siants the stamding passchgers baam

Piekwarth in the bua. Il b gn cusnpls of

(ah Newton's first law

(B Newton's seeond law

b MNewion's thind ks

(dy Nyse of Mewtm's baw

Mlomenturm s the same unims an thal of

(el couple {by  lorgue

(K} iepmalse il fince

When a force of newion acts on a mass of 1 kg that & freo

b o, the obgea moves with @

(oh spoad of | =

() apesd of | ks

(€} acceleratwom of 100 ms

W) sweelertion of 1@’

IF an obpect expenence 2 ne rero unbalanced foree, then

the haodw

(m) can be accelorated

(b)) moves with coastani velocny

(g} canmod remmamn & e

() Nowe of these

A hockey plaver pusties the ball an the ground [t 2omes 10

rest afier travelling coriain destance hocanse

{a) the plaver siops pushmg the ball

(b} nov umbalanced fovoe sction on the wall

(et the hall mioses fml:f when pushes

() the opposieg force acis on the bod

Ihe phy=cal quminy winch 5 the produc) of mass und

welpeity of 4 beady = Cnomn 24

lal  merim by masmenium

(el force {di change m Mmomenm

Raw of change of momenmun of an objecs 1= proportisnnl to

1he

(&) halomeed e spphad

(h) applied unbatanced fwce in the direction of The finee

(€r  time dudiiig which the firce 5 applicd

(d) Al of thes

GP_347
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113

A bool, of waghn 10N is placed en @ table, The oy exeried

by the samiace of the dable an the ook will be

1ab  Sorn ihy 10N

Iep MM (dy  Nowme of these

A mowimg ohject can coms W Testamly 1t

i) has & frictione] fiwo: acting on {f

thr hum mo el Gwor acling on il

e} & compleely moeliad

[dF applies s empalse o snething else

When a baady it statwsary-

lap  Thete o mo haroe acting on ol

it The Koo meting om0 ol o conitact with il

feh The combymatun of foroes setugg on it bhlaodes ench
ather

iy The hesly is m sacaum

A nider om borse (alls beck when homse sfarts rurming. all

il 3 apdden hecane

Ak nder ik otaken hack

itk rider 8 sddenly afrmid ol lalling

ieh imerne of ren koeps the upper pare of hody ar resr
whibe oy parn of the by moves forward with e
bt e

W None of the alywe

A man petmig down s cenig bas, tils fsewennd boannse

i) doe to imemia ol el moed 1w el behnd and man
reaches furwand

ibh loe b imertin of maolon upper pant ol Body conlinies
R e oo oottt o Bomwmnid it ion sl de Teet eonme 1o
rant & aoave aa ey iovach the road

ich e benns Bwward as 8 maticr of habui

d ol e combimed effeot of gl dae three ek stuled m
i, ib) and i<

A Fowoe 1N acty on a body of mass 20 kg for 111 jec

Uhunge m iy imaxmenium s

oy Shgms b T kg ms

(P 1] FTRTTRS (ddp 1000 kg, ens

Swimaning is possiile on secount of

jab  Frst law of metion

ihr secomad law ol maotion

ek e law of smodon

4} mewtom's Low ol graviaton

A o s al il m the moddle of a pond o perfectly smooth

e He camgot b the shore by making useol Mewlon's

jab  firet Law ihp =ooond law

el thrid law iy all the laws

A parnal s sittmg om e Boor ol closed gloss cope which

15 mm 2 boy's hand. 17 the parmo starts (yimg wieh 4 constane

sperl, the bow wall frel the weight ol the cijpre iis

o) anchanged b reduced

e} moressed idr mathing can be sad

A canmon afler (g reooils doe -

Il conscrvation of eneTgy

ibf  baciowend thrast of gases produced

iy Sewtom's third law of motion

jdh  Sewton's firg law of mision

Mewton's thard law of motion leads 1o the law of

comservalion of-

1) argular momcnbhim (bl eaciay

jci mEmss (dh  momenfm

e Erpe of Inctun actme on a car on didlerent ouds i tee
imereasing ofdar of magnitude will he

(ah  mmd, b, conerote and gravel roaids

ih

i

17

i

A

43,

(b} tar, congrees. pravel aned Tl musds

b concrete, tar. gravel and mud rnads

() graved, mosd, e asd congTele roads

A fish b swimmmg upsand al an angle of 307 with 1he
harizoneal The dereconn of the faree of @rnary seting on il
In

(&) wupward iy downwand

(e} horrnmtal (i a2 anple apward

Fevir Dol of sy & K anad 6 b wre placed i contact with
euch oiber om o ecumbess b deonial sut e A push ol SN s
ppliod on w heavier mass. The Rwoe om the Dighier mws will
1]

lal AN by IN

{eh 5M il SN

Rockets work on the prnciple of comservanon of
(a} encrpy il masy

(€] Mameniem (dE AN ar ihess

Pebistiant oof an odvpet es Ml chowsipn i posdlion sl respael

1o i feflerence ol kimwn o

(ol wrigin (b artial st lasi

fcr fimal positaon {ly distance

Ehaplesermend 15 the

(o) shortes distence betwesa imtial and fingl positions

(h) the setiml detence borwesn inttial and fingl powinong

(e} the dietance traveiod by the ohject

() diseande mavehal by the abgset inoa win tme

A obpect had braveled 10 koo TS ininutes, i displacaimoil

will be

(2} 10k by Can be sou

(eh Mure thum 10 ks (Al ol the absy

I an object covers ogual distances in el intervids ol

e, ot 1s w@nd w0 be m

(al Crrcudar Mot by Umifiem Malwn

feh Choillatory Motson (dy Monoamifnmm Minton

Averapge velocity of an obpoct o obtaimad Iy

ot [hviding the total destance maseled by the fotal time
Laken

(b VeIl wf the sum of the mmnal velosty and the final
vielocity

fch Both ja) and (h)

(W) None of the abune

Mepalive vialue of sooclevalion signilies

(2t The velocity 18 mer=ming

() The veleaty = devieasmg

(gh The veloxity reshains the cume

() The obpect comes 1o nesd

I distance-time graphs

(a) Disanee o ke alomg i X- ws

(b) T o taken abong the Y-asn

(b Straight line imdicibes unifirm i o

(d) Stmyght lme sxdicaies nus-onifem moebon

Ir vebocity-tiie giaghs

(@) Welocily s lzken along the Y-ans and Time o lakes
longe Lhe X-aus

{b) Strmehi Ime mdicates umform acoederation

(€r  Stanghe line pralbel b v-asis iadicaes anifinm maonion

(W Al of the albwwe

The squatinis) of mation can be representod as

1 n
(@b % —w-al L] sl s oA

bl .
(€ as=v w

(i Allof these
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7

4,

L

A rn mmwweds A0 ke oae aoumiirm speed of 30 km bl b

pvernge speed alfter fravelmg annther 0 km s 43 km b~ e

the whole fourmey, I spesl e seoond kalf ol e jourmey

14

kb (hy Silgnh !

jed Alvkm b (d}

Aoman wilks onog o sienight ropd Fom fig hoeme 1o maker

25kme wway with o speed of 3 kovh, Finding the munrked

Closed, be instandly wrns ol wolks back hume with g spesd

I 75 kmdl The pvernge speed of the man pver the inlenal

Of v O 1o A0 e a5 el tn —

{3y Fkmh thy 254 kmh

ey S04 kmvh (dy 458 nh

A person 15 standing inoan alevater [nowhich situation he

finds his weight less than setunl when -

(ay The elevatr moves upward wilh constant seeeleralion

1y The elevator mewes downward with constant
pecelerntion

fed The elevator mewes upword with umitorm velosiny

(dy  Fhe elevidor moves doswnward wilth umifirm velocity

A holl s dropped fnom a window 24 musters igh How long

will it mke e remeh the grousd

fay 1704 thy 124

fwr =54 iy 12s

A pitchet Giws his fastball horizoidally al 421 melers per
secencd

Wane nf these

How flar does o drop belors crossing the plate 18 3 meiers
pway?

iar IEm ihi 1 2m

ey 22m Wy Eim

Maohion takes 20 minutes o cover a distonce of 3 3 kilomelers
dus north on o heevele, s velnouwy i blometer hiour—
ET A thy un

ey 132 idy 72

iz

RE

35

i

3T

Physical Quantities Motion & Force

Two balls A and B of same masses ane thoown Irom the lop
af the hutldimg A, thrown apward with welneity Voand B
Thiwn deossnward witl velecity ¥, then

(e} Weloowy of A s more then B et the ground

(b Weloesry of B i more thaet A ol e grownd

(b Baoth A& pod B8 sinke the grousd with same veloaty
[y Mane of Thase

A bl s releusad from e top of a e of heghe b meters
Le tboed T sevonids woreach the grownd. Wleal bs the position of
he ball i 13 seconds

(@) R meters from the groen

(B The't meters rom the groomd

(e Bl meters from the grosml

(d) 17 IR meters from the grownd

When a bus suddenty tokes o fum, the passengers are
thargs i gilwnds beonuse of

iml merha ol maolion thy aceeleraton el monon
feb speed el msion iy Dotk (b and {c)

A thier snmtches g pwirse and uns due wese going 60 melees
per second A policeman, 15 meters o the engt, sees the event
o pives chase 17 the ulficer b= 4 good sprinter, poing ol 8.5
ters pen sevuod. o G does B e 100omn te wteh the
el -

gl 12m thy 5lm

€1 alm iy 55

Ao s al 24 melers par seond posses oomwsorevele ol
fEEh A i podses, the maloncwelo stans up, decelerating ol
12 meters per seoond sguared. I the motnrneyele cun keep up
it preetemmton, b bong will it ke o ol i caleh the car -
fmp 124 (hy lds

gy i idi 1Hs

The initinl velocity of a bodv i 15 mes 1000 s hoving an
necelerntion af L m's”, then the veloety of body oiter 10
secnnids from start -

{ap 11imis (hy 1A s

(el 12mis dy 115ms

GP_3417



Physical Quantities Motion & Force

a7
M
.
1
an
aL
43,

45,

4T

fah Al anl a olgent m B chaaings in peemelse O respedt e
a refreence oyl caled ongm
(b Veplsrmeent o e sdawies distpnce belaeei nubinl il
fingl potEmess
(aly A oot b draehad 10 kim o 15 omniben, s displaceinuni
will b accordag W the dgccuon @ han follwed
(b I e obpeet covery ogual dretences i ogunl micrvaly of nme,
i owosand b he o enlorm mwliom
by Awcrage velooty of an object b olained by wking the
mrthemete ems ol e sl wngd (mal welliscity
iy egatrve vabee of gooriesation sgndies deceleration or in
ey wowds the oelvity = decraasing
ie) In desamec-vime grapha, the distunce 1 wken slong the
¥oanm lewe o otekes slmg e Xoasis Stmig lime iadicales
unafodT ke
(o velomyemme prapha, Veloidy moakon alongg he Yeins
and Timc i talon along the N-auin A alialght lne idicates
urbiorr acoelenaun and a sraglsl hne paralle] o Xeanin imdicuto
T T
) T cquetares of mustuh ane
1y w=u= o
2 s o

r
13 e
et apuenad of dae b i bt Bl = Db Llse e takien ke
trwecd laser 40 Ky = 400 Boun
Dt perrne takgm = Q000 o Ay

a0
el - —=
Nviaige 431 2r

Sobe the oguales W (s vahae of &
iy A% e owalks froen b boene o manbed woith o upnn] ul

R

Sheh Ddntwnce - 28 koo ol s Fir
v & 2

wrml b bctmins bk wolh spd o 75 bosh bt ol thse ol 1)
=] 50

1)
15 1.25km
i
S0, Mcimse spoad
_ lotsl dostanee (251 25} kan =4_:‘-1““ I
Total time [ELECATT L
b The ehoostor mwmves dinarmaaid with conslan accekiation
iab I frze fall the scceleration & 08 mis”, there s unifiim

[RECT

i
musorEum srTay e v s Lo ?l!'
ol = = :L’h"_=:1.
Ya \Qjm_]

{dh Vhe feme o ke the boll wo gl 1o the plate, A constini
howzromial sposd m(1E3 mAZ ] msi=04350

52

55

v that tewwe, grav iy maboes @ daop o dedance of
;r—:.u-' = :Irlqﬂ-:l'l:i'!{ll“ﬁ 0 =09m
1] e ol dinsence woved s = 12 ks gedue monl
The totwl e kkem 1= 20 mmas
- %hun = %ilul

The velocity of the bicycle

o Joul devmocs oovered 3

Jotal e 2ken 1

11

v rh"-'ﬁ.hhn I b mawmih
ik

(1 ||:v"'r)~='|. -.;'u"t-."r.l-n

La, B besth the cases velopimy will b aqual,
ey = h—uLi{-gl; ] hdllﬂ-:-gl:

Afber 113 srcomsb, e postaon ol hall,

el

. [ I T
h “'E'ﬂ-i' Eq';'hr‘
1 « h
Ll ':"'E"' ;Tﬂ from g
b Hh
Prosstion o ball lhom ground - & e o™

(hp Whet o b smkbonily Sl i tedn Hiw jaaiscriggors are ik
misands bevane of swertu of medun
(hp Flee thoed fiiees o dbndsner o tee Ll B0 i thie polive
rura s = 05 e b s e poang B 5 ouw For ot Lime s
dinarie vt spesd,
pa—3 . laelim

o BOm s - T oo wheh 5= .’l'-l'l'l
The polernan nims $1m
(hh  Bhukh vekickes Tavel 1be same dotimce Lor the car, gomp il

by
i 1-|1|.'|.'||l e dinberce s ol low e endinevele ol - Y l=
Then

=12 g = 2 R IE

froms whkich 1= [da

() The micial vehociy ll.r.l.lﬂh"l.i 12 ms

Accsietation of bl & = b mie

and e | = (W

IF % ta she selocsty of bod affer s then fnm eguoton
Y=o—u

W bave v= 15— (010 =15= 10 = 113 m5



Gravitation and
-=== Properties of Matter

GRAVITATION

Ciravitalion k@ natural phemomenon by which all physleal
haeodigs attract cach adua
i carth, praviy gives wergh tophysieal obypoets emploving

a devariaard foice 10 boep them grounded
It b ok ol Sy ammvomng e Tour nataral fowess monnlure, e

clecrroma e wealk & armng muehear foree

Universal Law of Gravitation

Fvery objoct in the universe anracts overy ather object with a
force which s proportional w e prodoct of Their masses wod
inversely prroporional s the square of the distance between
B BB Borow s nboing the line jisininge the centrey ol two
ohjects

A "
(D 4
\ o ¢+—<

It two oboccs A and Boot masses A and ae Heat o disranee o

frowm cach other as shom o Tigure given abose, el Ve loree
il attractiom betvesn (wn obyeots be F '\"-,'.'-|:1'i|1,; i the

wrmtversal Lo o

ety proporional to e product of el masses That 6.
Felif sm il

And the foree betwesn bwo objetts s mversely propot isal

i the sguare of the distance between them, that s

sravitition  the loree heltween |'.I.1.1||-'I'||L'1.'r- T

Fa— i
=)
Combaning equations (1 )and (2), we get

Wam
- Y

o F=G® (4]

where Cr s the constmt of proportional iy und = called the
umpverssl graviianon comsiant. The S0 unit of G ean be

vbtainiod by subsiitul
mkg (2 \m‘:g

Thae scceplod valuc of s 6673 = [0 R = L|._I_':

When an obpects [all doswn Rewards the cond utder the
grovitwtimal firee ubone, we say the obgect ore m - free-fll
e velocity of a freely flhing bidy changes and 15 sad 10 be
socebernted. The sooelaanon socalled accelersuon due 1w
pravity, denotad By “g”. Lt ism =

Ag F=mw (- a=g) [t

wt Ui winils of lofee, distonce and mgss

F—m Ll

. Ao
mred F=1 Fnn 0 imeverssd] Lo o CarAviLE IO

F
o

Aim
me = € 5 Troem (o ) amd fun}

iy

K ¥

=

i
W= Mass ol the canth
il = distinee eaeeh the oacT andd thie ciireh
L= Omvitatkonal constant
I the obyect i placed on the canh then o =

(R s of the carth)

ol

e
=

*  barth oot a sphore

+ Faguatin
I 1= Nndtcoed mi s

Hense &~ Baadoes al puole amd

R Padius 3l equuition

..'1 H-.
I
KU P
I'he waliwe of g 15 move il Poles = (99 mésl) and fess
eeutor = (9 8 mis') y
=  Laleuahie valuc ol g fall
M "
E-—
. M i

(=667 - 10 ' Nn¥ ke

=6~ 10™ kg (Moo of the Farth)

B=fd-10fm Farth
U substitubing the gien values

67«10 " Nmkg? <62 107 kg

6.4 10" m)”

=

=% Rm &

Mass

+  Thequaniiby ol malies moa body s colled messs. The STunil ol

miass 1% klopram (el Maess s wsually denoted by @’
{ haracteridics of mass
{1 Muass 15 o scalar quaniiny
() Vhe mass of a body remanns the same at all places. Thismeans,

P 3417



Gravitation and Properties of Matter

thie mricass of a oy on the carth, on the moon, oF dnywhene in
the isaler spuwe remains lhe seme,

i) The mas of o bady con be measered with the help ol a
bwipun halance

Weight

*  The weipht of a body oo the ennth fs esgual wothe force with
witich the budy is altrocted towards the eantl. Thus, (e weght
ol @ hosdy on the carth s cgqual v dhe foree of gravily exeriod
bry the canh on that hady We knaw fhal
Forez of graviry actinp on 8 hady

= hlass of the bodv « Acceleration due to gravity
It B of graary monm g om o oy b defimmmm el e
thee welghon oo thian bawly S
Wenght of the hady = Masa of the body = Aceeleration due to
gravimy
Wi -y

Wikt il @ by o 1)

1) TUTTE s seatoonacy oF movin g with uniform speed (et up
ward i dowmwnrd b, the apparent welght ol g body is equil s
it truse wengshe

il D0 s oo g with acoeleralion. the apparein wenglit o d
busdy i e than the truz wepht

ien} IE it 18 poimg don wath acceleranon, the apparont weight of
& bodhy 14 besd than the e wei gl

i I thee cond o thee Ll 3 broken. i falls freely. In this situation
the weight af o hody i the 1 bocomes werm | his i he
satuathon of weightlessness

%) While ginng dovam, ol the acceleration af 1k i4 mere than ae-
celeration dise i gravity, a body in the bt poes (n contict of
the ceilimg of Tinl
Faonpe speed (ve ) i the minimum speed wath whicl an nbject
jirst cromacs the aarth s gravistional figld and nover comes
baack

*  The escape veloty of Ll i aboul 112 kilormetres per sec-
ond and on moon s X A kmosec

= His umesthe ortmalvelociivie, W, = JE‘\-’"
e werght of an oiyect can change from one pluce o the
ather. from one planat 1o the olher.

= Wemhi of un Object oo e Moon: L (e s of an oljec
be m et its waght on the moon be B Let the mass ol the
moon be M and its radius be R,
Hy npphyng the unsversal lnvwof provitahon, theweight ofthe
obvpect on the moan will b

G M, =

RS
It the weight of the same obsject on the earth be W, The
rmeess of the carth 1= M and its radias s K,

ir,,

i

Uchostial body | Mass (k) Wudins (mr )
Farth S98 - 1K' 637« 1"
Moon 736« 107 174 « 10"

Fromeag. (| pwehave,

Lt
W= A _-m |

Substiluting he values Gom lable s oags. 1) mind (2, we get
a0 kg «m
(1L 74=10° m)
Wy =243 100G = m %)
el IIL_ 474« 10 e m (¥hy)
Unvidimg eq (Sepbyeg. (3h), we gt

Wy  2431-10"
WAt

|
A T
i T B {4y

i

Weight of the obpoct on the moon |
Woerght o e ubjet ve e et 6

i
Weight ul the ubjoct v the muoon 6" s weight on the

curth
Satelline

1015 o hepven by by o g ernbicul abgeot which revolves ropng

a planet o particolai ot The reguined contripetal Toroe s

provided by the gravitational Gece Kepless luws of pluneliry

manton are applicable to them

i) Ovebitad selocity of o sateBine: Voo wlywhich e satelli
prhits arisamd the plinet

| s
" Vgah
(b Viewe period of @ satellite: Tone tnken byt to complene one
reviluthon atound Ihe planed

[ P
o2 [IR+h)
RY ®
() Hebghi of 2 sitellite above the surface of The plaoet:

i an :-E 1
=] 4 X

() Total energy of a satellite orbame on a cicular path (s negs-
Live with patential encrey being negmbive bul twioe s the
misgriiude of postiive bmcne onergy,

(&) Biniding energy of 3 satelline i the cougy reguiiad Lo ramove
it Frowm ik okt lo mbmay:

ikl
I

BRE -

et
Geostutionnry satellites: The satellites a coroulor orbil around
the earth 1o the eyuetonal plane wath a time penod of 24 houts,
apperrs to be fixed from any point on carth anc enlled peostnhon-
afy salellite,

Nocncrgy 5 roguired o keep the satelliwe i is



Gravitation and Properties of Matter

= Sl rise i haromeise rr.'||.|lr|5 i e indeation af elenr
neniber

* Aurnosphieric prressure decreanes with height ve allilude. This
1 wh fiuntain pen lepks inacroplane ot height coolong
o the mountain is difficult, &1e

Buoyancy and Archiimedes Principle

16 body is partially o wholly immersed ina Dud, it expeniences
o apriard Foeve e o the Quid sumounding i This phenmmenan
ol fisrce @eerted by Mukd on the body e ealled buovaney and
Foree s called oy foree on wptlivasi,

Arehlmedes” Principlo: v thae the Buopant force 0o
Bl v thar dy gwarsiodly o toeadfe inmersed (e a Buid 0 eguid o
e weight of the Mo dopdaced by o

Bernoulli's Principle

Thest dneampassilie. pon-viseons, eeatariosad g oo, ideal
Ngarted fTerw frowm ope posivion fo ether (g streanrline poafh then
frl ifs path ar every poims, e sum of previe enerm, Snere
eaergy [I'Ut[j"l'.-'l'L‘ﬂ”fl’l' AHOFEY DCF T R U R CORETon),
Biloming o von |5 by storens, sprayer action ol coburetor, ele are
brasaed oo Bernoull s prineple

Wiscosiny

Fhee pearere ol a flaiad dee foowiliel oF appases tae rlafie
etontieen Between ix differeat favers sy called viseasty (o ud
Irickien ot inlerial Trichond wid (he Tinee between the lavers
pppern the relanve mtim s colled viseoas foree

i
Terminal Velocity

Bt o moximeat conafind vefuedy aogiieed By e By winde
faliivn frewls i d viscois mediym

Surface Tension

The liguid surface bebinves like o stresched elasoe membrome
whreh Ras o natmal endency fo contract and remds o heve o
i possible surfaee area, This propesy of Boguid s called
surfisce tension

Flaaw
Lot

Fammples of surface tonsion
i) aindrops ave spherical moshape
(i) The hair of o shaving brush chimg logether shen taken oul
ol witer
(i Ol spread on cold water but remaims a5 adiopon bot waer
el
surfnee tension of o lipod decreases with temperature and
bagoimes #erin a1 criical tenmper alure.
Capillarity
A plass ube with fing bare and open at bath endy s kmown s
coptllary it Fhe peageerty B vaetioe of wiick o figued s or
fald din o capdflaey e G Reos o capilorfty. Rese or Tl of
lpuaied o fuibes o maierow bore Ceapllary abe) i called capilliry
action Tse of kerosene i e, ise ol ink i foantain pen
ete are due toeam ey action

S fice fengdon e



For peomatonary el hie, height ahove the eanth's wirfice =
35800 km and orbatal wedocity = 31 kmis.
Pular Satebfives: A swtellie tho revalves o polar orlnt along
noeth-soumth direction while the canth rotstes around 118 mxis in
ciil wiest direction
Weightlesmess: A amanom where the eficenve werght of the
bt Pevommies soton AN sronaut espericness weiphtlcds e
in sprace saiellile bocauwse e astromaul s well as the satellile are
m g free Gl sute wowands 1the arth

PROPERTIES OF MATTER
Elasticity and Plasticity

The proypsercy of the body o rexoan o oeigine! confignion
flemgih, or vhape) when he defarmine faces are removied i
cafiesl ehasticffy Uuarie and phosphorous o, ate elised o
et Poctly Bastee buady, O the ot Do, oF dhe Body e o
harve arry fendemcy o pexgain (b owiginal e figuranion on res
mnvel wf afirmiag force she fode v calfed glaatic Body atid
ths pruperry o called plesticity

Pulty sl musel o clime b perfoct v plasiic hidy

Srewss (o gaierma oesiorong onre @oiig per et o of o
bewdy is colfod sireas

LE., Sirexry = Restortag forces Arei

Seradn: he ratie of change in comfiguration 1o 1he origimal
cuibfiguration is callad sbrais.

S = Chatigy sir e e
he hrponnals enlpuratan
Seran bemng the mato of two ke quammes bos oo units gl
dime nsbans.

Elastic Limit

L lastee bomat o8 the wpper Lot of deforming foree up 10 which, o

deforming Soroe s remaoned, the body regains ds ariginal furm

comtpletcty and bovond which, of delorming taree 18 ingrensed.

the oy loses it property of elasticity and gets permanently

ihefirmmed

Hooke™s lan

It states that withes the efasiic M steoxs f aireotly

proptinnnd g droim

e Sre s o sirain

o Stress — L = stram

Fere B s the cosfBosent of propastionality and 1 colfed masdulus

of elasticity or cocTicient ol elasticity of o body

Yowee"s modules of clasticity (¥ 9z 16 defined as fe mte of

s wresn b the lonvitedinal wrain within the ¢lavic fimi

_ Niewmal srens
Thus. ' Forwpindinnd wren

Manerials- Duct be, Rranle and Flasiomers

i) Dhactde maierials: Fhe marorods whick fuve luree runpe
of plasric extemsion are callad ducile materials. They can he
drwm o thin wares_ e g, copper, stlver, alumimium, wan,
cle.

in) Britthe materiab: Fhe mowerialy which bove very small
arege of ploidie extenaion 2re alled brimtle matenials. These
materials break as soon oe stess is oeieased beyvoad tie
clasie himit. oz, glass, coramics, cas) won, ¢

Gravitation and Properties of Matter

il Elastomors: [he snateriale wiich can b areercled o farge
vafiyes of sirmin ane called clastomers. e g, rubber, ologtic
Niasue o don L, el

Fluids

Flutds ane the subanances that can Jow. Therelore liquids and

gags hoth are Auads  The stsdy of Tids a1 vest o enlled Noid

statbes of hyvdrostaties and the study of Tusds i omation iscalled
el by msmmbios oo bvidresbyvmsemsies. [l combinad mre callia] Nikd
mee hanics

[Bennsils (v}
Maris per nit wlware (v defined an desiin
= lim oo .
¢ wesld oV AV W
Relative Density

fr ix defimed v vhe rarie of vhe desrony of the given flud o the
aleriadtie o e weanber of 4707 08 00 given By

Fervuily s pwem Pagasd
Pyregive ol muee o a0 4
Thie density ol waler i measimuem a1 £°C amd (s equal w0« (0
km
Relatve densimy is measured by hydrometer

Pressure

[T unilorm fores 18 exerted noemal 1o as arca (A ), Then otvrdee

priverare (4 difired a tie aoemd force OF) por umi ret

F

A

In limiting sense. prevwe The presure exened hy Biguinl

idensity= A)ar depik h° below e surface of liquid p - h A g

Sumit: pascal (a0 1 Pa | Nim

Fracticul mokts: atmosphenc pressure (atm) bar and o

| strn= L0374« (0P Pa= 101325 har= Ta0orr =760 mm of 1g

enlumn pressune

PPascals Law of Dransmissbon of Flubd Prosoure

Pascal’s law 13 stated in following wayy

= Thepressure im a Musd o vest is same at all the points o gravity
15 bl

= Allguid exens equal prossares in all direchons

= the pressure in an enclosad Mud 15 changad o a particulnr
prinit, the change = mramsmited (o every point of the Muid wd
torthe walls of the conmmer withioat bemg dommishod i mag-
ntude.

Applications of Pascal®s baw: Fhadraote machmes, Tifts) presses

and brakes. arz based on the Pascal™s law,

Atmospheric Pressure

Foree everted by air coliome on snir crov-section area of sei

fevwd s called grmosphersc presoune (1)

L F||.

Py = i—. TR

Barmmeter i wsead o messure amisphond pressure which was

disewviered by Torrieelfi

Atmtosphoric pressure sanes from place (o place and st o

purtreuder plsoe oo Dirme wo time

Sudiden Fall m bammcter resdmg o the indcution of sturm
Slow fall in baromctre reading 15 the indicanon of rain,

GP_3417
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iU

13

4.

15

1

I7.

18

| 3

The weghe of o ot

iah o the gravily of the maner il conlaing

iby ks W i meria

feh s the same 2 its mass bl expressed in dillerenl uniis

idy m the b stk which o rosuracied e the cunh

In vacuam all frecly Glling oloects

jap  Bave the samwe spood

ihy  have the wme velnody

e have e wime soocloration

Idy have the same Rave

The contiipetal force s prosdded 1o he planet iy he

oy  heree ol sepubon bebween e plamel and the Sun

iby  Roves of sursctem of the Sun

lc) hea enmigy of the Sun

fdr AN of facsc

At which of the following locaiinns, {he valug of g in the

largen™

ay Onosop ol the Mouni Pyeresy

thy O top of Craub Wi

ey Al a place on the ogualor

idy A camp sile i Anticica

A ball s dervwn vertically upwardy. [he gveelerubion due w

Eravity

jay o the drected afposits B the ditedtion of ey mnnn

iy m oo il samie deoction g the direction o s malion

o) mwromscy @ i oy donan

Pdp Beewosisen sern al dhe hoglhest point

Prowure cwertod by a sharp neodle onoa sutlee 15

P mwee Than e pressure eactiad by o blunl needle

ibh less s e pressare eserted by a blunt weedle

ek el e e pressuie everled by o blum neslle

(dp Sone of these

Which of he following is the luree ol dllracln exials

herwesn obpects *

pap The mter modocular fishee ol areciion

by The Roave of buoyaney

Leh The friction betwoen planel ] Sui

idy The foree of atmaction between abjecls is ealled the
graviutbonal foece.

fucyant foroe on an obyect dug oo Tud alwines agts,

o} i the dowmwand direchion

iby mide wav

ie}  m the apper direction

jdy Nonz of thees

A woooden cube Hosting mowale suppurs o mess m = 2k

un ks stop. When the mess s remived the cubo ses by

Jam The ssbe of the cube s — (lensity of wiler 107kgin’)

4} fcm iby 12em

el Eem (dy 1lem

Unmversal law of pravitanion stles thit cvery ohject m the

[Hif =3t

jay  Almcts cvery ofhsr obysct with o force

by Ihe force of atuaction s proparionad wothe product
of ther manses

ich The Buve o oiversely propaitional e (e syuae of
the distanoe beraeen (hain

idh Al of these

T pau] 2imks an wier beciuge

jay weizhe of nal s less than the boovant foree acting on
i dhoe (o waler

iby  weizht of nol s agual wthe buoyam loree acting oo it
e o water

e} woght of nal s greaser than the haoyant fiwee aeong

Gravitation and Properties of Matter

on il ce 0 waey

(d) wesght of noed morcaaes in the walsy

When an ohjcct s made w Boar in rwo differenn Tigquids o

denaty | and &, the lengths of the abjoct scon above the

ligaid surfaes are | and 1 respaetively. Whieh ol the

fotlrwamg s the comact alicmative !

(aF dy=d AR 0

“-'U I-l' o :I:.ll'i: o I

leb dyp=dyiflly=1

iy ds=d, k-l

A obpect il Fodls i waled 10 oot sall is added imlo

the water

(B the valume of the ohject immersed in the lgud
decreascs

(B) the abjecr saks

ik the objoct firsd snks and then lonis up

() canmst be determined

Keplar's lnws governung the motion of plancts are

(&) The orbil ol & planct 18 an ochpss with the San at one
ol ihe foce

() The line jsning the planet amd the Sun sweep equal
arcas in aqual micnvah of iime

(et The cube of the mean datance of o planet (el fiwen the
Sun 8 propocthonal e ihe sgquare of iy orhital perdod
(n

(dy Al al thess

A subvtance Boais inowater, bt sinks i covonut ol The

densaty of the subsianoe

(gl is lems Itmn e dernaty of wistet

ibY i gresier than the densny of o

(g} Hots ia) and (b

() Canned be devidad Foin the piven inlivmadion

A nume appiies 2 fiwes of TR N the syringes plaion of

pisthings 049 gm ol the moieme m pressaie of the Taid in

iy swrimpe™

(m ST {hy A9 13

(el S 9mits (i AZXPa

A reclangular tank of & = long, 2 om Broad nedd

1 i desp i full of water, the thiost acting on the bl of

Use taek bs.

() 2352x 10N {hy 151N

e} V76 108N [T T [

Avconding o Kepler. bde actmg o an oibitiag planed i»

givem by
s} F=mg {h) FO<wir
(e} F=mgh idi None of these

Tt siretched rembrames of atea 7 om® and 3 e ane plaved
in i ligiod o the same depth. The mibe of the pressise on
them s

fab b_1 iy 23

ey 3:2 Wy Fo¥

Frck gy the conract relataonsbip

(m} Cinnviesnomal cosstzn G=Fd" M = m

bl G=gM/ &

€y G=g (i AT er ihese

The grovtahonal fonce hetwees two objods = | I masses
of toth objects are halved withour changing distance
hetween them then the srevimhimal firce wowld beeome
{mi Fed by FZ

e} F {di IF

GP_3417



Gravitation and Properties of Matter

Ll

it

L

L.

i

L1

A b oo owhinimg 2 swne el with o sing moan il

crrcudzr path the sinng breaks, the sfonc

tay will contimue o move m the circular puth

b will mae alimg a straight lne townnds the centne of
il coicwlar path

teh wil mewe loog o ptimight Dise tangentinl w the eicular
paih

(dp wall mose along a straighi line perpendicalar o the
cucyder path sway Dom the boy

Am obdoct 1t one Iy one in lree lauids hving ditferens

dermitien. The object Noats with '].i-"l?t' und -: pirts al e

wolimcy oamsade the liguad sorfee i Bguds ol densies
ily. d. and oy espectively Which of the ol lowing stalemeni
1 oot

[FH l.-| d':" '|l| ll-“ djll d:'- d]
b =y iy iy iy dy
S0 Vimat o G 1s

o) msf iy wmiky d
T T W T T idi “ene of these

Twor parbcks sre placed al wome distence. 1 the mess off
cach of il raa particles is dosibled . Respog the disance
between W unchanged. ihe salue of gravitionn| fwce
between tem will be

[T Rt

Lk ([T Y

-

Tims (G l.uu']umgtﬂ

P |

(IS

iz weigehl o 2n oot gl (he cemire of the eirth ol radios
H i

(FTR-

ihh infinie

ik B e the werght at the surfice ol the eorh

idh UK e the welgght al surfacs ol the irth

A grd cnde on g bon having (40 em length, 00 em brondih
prd 20 con sl on daree ways . T which of (he ollowing
e, prossare exeriad by the bock will be

jah  maxemium whan length and hecodih fismt the hode

e e whien Dreadily anid widdly form e hase

fer  maumen shen widih and length lorm the base

idy e wmme moall e abimae thoe cscs

Value of G s

gy YEms

by b6T3e 10 N md kg

I Bb6I3N

(dy UEN

An epple flls fiem a roc beennse nl'g‘l‘rl.t'ﬂnﬂmul attractinm
Bepwern e canb and apple I0F, s the magnitude ol foee
excriad by the carth on the apple and M, 16 the magniude of
fiwee ewortad by apple on eanth, then

b Fy s overy much grester an F,

ik} &, 5 very much groser than £,

tch F, s ooniy 2 hmde groster than £,

idr F) and F- aie ogqunt

|
I wprthiust L 5 equal o 3 1h the weeight ol the obiect in it
then Lhe wenshl fell o the Digud s

i

Ll

42

44

45

A

la) W (b

o |
4

e W o Iw

Ciravitanonal foroe between the canh and an ohjeet on the
surfiee of canh s hoest gnen By the farmuls

(ol F-mg i F-gMi?

ler b G oem e A of sese

frour plunets A, 11, O and 1V made up of sume muterial have

r
radfius of . r 2 and 4 respectively. The onder of (he

planets in incraming vrder of the acoelerativn due 1o graviy

(i their surfisce) n

(mp A H L I¥ by H O I3 A

fep A& C, 1 0y Gy A

Limiversal faw of gravilauon caplams the phenamenon

(ab  The torce thet hends us lo the canh

(b The moton of the monn around the carth or plancis
drowaned the Sus

(kb The tiden duee b the maowmn gmd the Sun

() Al of the thes

The kit viddiee of apparent weightl of & bdv imoa Buick 1

jap = b

(b ¥

e} =0

() depends on the dessity of solil and Auid

A heavy cyvlindes of largih | s alowlly taken ol of & dente

liquadd. The wengkn &l as ot 10 tkon ot ol the liqind

lmp el remmam the wme

(h)  imcreoses ws 10 cormes oul

(e} devresses as il oomey ol

() imeimuacs bl i stins e waghl in sl

An empty closed dram and 2 filled drom of seme dimension

will being

(@} same upthrus (b ame volume

(€1 both ja) amd (b} (d)  newther (a) ot (B

Aceclenition due o gravity bof objocts on or neir the surtied

of the earth & ied as

(mb g=UM R {h) g=taMmid’

(el Haoth (o) and (b (di Kether (a) nor (hy

| ipthrest vares as 2 body onmes mil of the hguid as

Al depends on mmesad voluine aloie

H ; Vohime = Unoss-sachon arca < Length

IThen

(a} U(khy A s comect

Bl thly B B oomect

(e} Both A and B ane oned

(d} Mesther A mor H 15 comect

An earth-hice plonet hos a radms equand 0 dochle the canh's

radins. The scosleration dus to gravaty on 1is surfiee will be

lay g by

ey 2 {d
The vulpe of g bascomes
() zreater ol the pules than al the eyualor

(b} grenter & the equeior than ai the Morih Fole
fc) sremer ot the equator than ot the South Pele
(d) wero @ the squats

b |
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i

5l

5

K1

Foar stwdents AL B O wd T God the wecebaation doe to 37
privity ab the o el Ouly, Saimil, Mounl Lveresl sod
Shimla The aceelertbon due o pravity s the least

fad ot Ohdy simee i) i the highen

(b w Mlowmn Byerest gs it 1s the Bighest

foh ul Marnitul ooty Lititude bhas e eflect and mod heght 58

ol the peuk
it Shdaela am 1 e coldes)
Winlue ol i bs ek an [0

fad - T tor aceelerntion duping, free il

iht “egubive when the ohjects are thrvwn upwirds

fed Positive i buth casies

fedp Uiy oy oo ) hy

An aljeet 8 hrvwn dpwiards and rises tn the height af
00, iy ool thie ol loss g e ol wueredt

Pl st veelociby = 10 ms | il
by ol velociy !

fed Lime taken ooreach the hoghest point = |48 5

LdE Acveloation of the ohject = F UK s

The wesghl of an obpect o the

jak Mass ol he ahject

(b Fueee with whach i is attraeusd bowards e earth

red Product of it mess and secclembon due 0 graviy

Py Ol gl (v)

Wetght i abyeet werghing 1 kg on earth wall hecome
e o the meon bW, =GMm R

b UE M on moen iy Al ol these il
The loree acting on an obyect p:r;wndn:.ulnr 1o the surdbee

15 golled

fad hoyaney by hivwst

leh surlace Tensien i None ol Lhese

Prossure 1§

Pab Thrust per unil anea ihi
lat Measured 10 Pascal idi

[T

Mesimed fn M om 2
All pt these

Gravitation and Properties of Matter

Fowyunl free 15

lat the upward forve exerted by o Bguid on en objeg

(b knowen as i throst

(b Toree ewened by am obyect on the boguid

(Ol g amd ghy

Mlagnitude of the buovan! hince depenls on

w1 muss ol the albyec () s ol the thed

leh density ol e fluld I} weighl ol the objoc

Selegt the corregt watement

(o Objects of tenaivy Tess than that of o ol wall Aoa)
em ke Hguid

(b Cbpets ol densily more thian ot ol o liguad will ik
inthe B,

(eh Both i) and (k)

() Beme ol s

Archimedes prineiple stibis thisl

(ot When o by s tmnered fulls or partiadly e Qo i
eapreriences an wmwand fonee than oegual o odhe weight
al e il displaced by it

(bl When o body s fosting on e hogwid, 1 expeniences o
Ao i ward hefge thal 14 equal 1 the weipht of the Nl
under it

(b When a body s immersed o fud, b expenenees an
uprwatd force thuat is equal e the diference n then
welghts

(il Al e wrue

Relative density of n substance

(o) is deseribesd as the b o the density ol 2 substanee
{iv Lthat ot @i

(b s deserilund s the mto of the density o 4 substines
lis Lol ] wle

(eb docs nob have any unil

fdi Dotk il and 1<)

GP_3a17
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Al
4L

-

47
4,

£

15

L1

(E1] Convestossl comstant (= R4 M = m
[E1] 3. ) LR
by 51 Umdal Gim N m kg

ih I jmi Moo Al
bl Vaboe of G= 6673« 10 ' N kp =

iy M. by

fed  Uravestosasl Gotve between the cuczh ad an aobject un the
warfice of canth v best gren by the formula

F=G+Mem 4
(']
iy Ul lew of gravitstion ceplaine seversl uaconisecsod
phermreonn lks vhe Swoe dhal Bids os 1o the canh, the motion
i the mame wrosasd e enr® or e planets anmmd The S pewd
o Ul Forrmaabiom aod tades duie w0 (e e el e S
L] 4 i AR kb
fwh  Acuebeatum dhor b gy fim ||hj|\1:r| o oor i e sorlwe
of W Earty o pepeeseed o p o= 0 M 1Y
] w i
imh 1 he viaboe of g Becomes gredter it the poles 1han at the
oupastor. bocaues w aor @ pete wphero
i
(il Viabe of g ko e positve fir sccelemtion during fhoe Tl
wnl mewslive of doe odmenis ane thivwn upswirds

3L

LIS

55,

T

il

il

Wy Aa oblst B thiowa wpmaids 0w mdving spains 1
|t 50, ihe scoeieraton of the obgecs o wileen py negonve.
Linmg e oguatwns of swenn caloubsle the values ol o, v, aml |

{d}  The weight of 2 ohoect i the foeee wadh wiich ot = anraceed
torwands the canhh W = mg

4} Weerghe on oopxt werglump |0 kg on ety will heeome | 6™
on e mosn be ¥R & 1o calculesed by wsing e Toomels

W, =GN R

(b Ul Givece sutmg v mn oben ||t|||r||||||.'4|||r Vin i it Dt i
Clilled thiuist

(i Fressure ptbe e pee e v B S0 Lined e Pgacnl am
Kot

{d}  The upwand foece coenod by o hquad an un obyees o known
a4 ug sl of Swivanl Bace

() Mapnbmbke ol the bt boroe depeds on (he density ol
1he Phanl

{eh  Uhbpcis of demaily e uan gl ol g Iquld il o iy i
Il e the obyraty of demdy more e tial of o gus) will
sk i ibe bl

(np  Archimabes preceple astes that sben o oy o immmaesel
Fully ar partally wi é Muid @ eupenencst o wmiaid foice thal (8
eryunl b the weghl of e Maid daglecad iy o

(4} Melthv: dénanty of & dubaiod B doacribad @i the ratlo of
the denadey of & subeancs o dhat of wates



WorR, Energy
and Power

WORK

o Do phevsics work s defimed of Toree applicd on obyject displices
the idsect im dhirection of fmce. We deline the wark is; Priduct
of the T and displecament o Ui direction o applied loree
o product of displacement mod lvee in the dwection al
displ accmcnt
I = bawee < drsplacemnent (o o divoetian o displacemen)

o Thie SI umil of Sofoe s o sewton gid e anil ol ||:I1gl|1 14 d
it (o) Sothe S0l of work monewton=melor whicl s
wrtben o Nm Thes wnit (% m ) e adsoentlad joulei) e

I poule = 1 newion | matre
Abbwreviated, this i | 1= | Nin
Whien a foivce of | sewton maves & Body thisugh o dldgnee
ol | mmwetre oo ks o deroetion Lhe work done bs 1 Joule

= [0 digpaccmsent i3 in e doection of the loree
WeaFs=%

R
I Weplacement
W=y

When a horse pulls o cars, the apphed lorce and the
dlispilacement are in the sme direction. So, work o by the
horse 13 posative

= IF desplsscoment e thie doroetun opposd e fe i fisree

| W vel F lowce

W -T-5 & desplacement

= I desplacement 19 porpenchicular o the loree work donc s
Fa = (4]

FY
Tisg Ty

desplacement

Essimiples :

(i} A coolie with a lugeaee an his head, moving on o horjzontol
plaform. dovs o work smee the ditection of Toree 15 verticallv
up end drsprlacement homrontal { even though he might feel
phvsscally tired)

(50 10 @ oy ervgs 10 push 3 hemvy boulder, by applving n foree, bot
umabde to drsplece 11, then work dome by the bay is zero

= The eoergy may be defined a5 the capacily of o ody Lo de
work | e 51 unn of energy moonle o) Cne often, o bigger

um bt called kilo Roube (LT 1 i Fnergy a wenlier F{TT 1y

| kil bowgle = 1O Pl
I+ Pkt - i)
FNERGY

*  bnergy s ihe capaciy of doin g wirk
* b tsa senlar quantaty,
+ Fhe S um o poulbe ) ssme as of work
Fiirms al enerpy & The vamoin forms mclude potennial enerisy,
krnenic encrey, heat energy, chemucal anergy and Ighr ey
*  knergy pirsossed by o bedy by vimmee of s state ol monon 1
enllod Kainetie encrgy Komte cnorgy i always pose o gl is
I'he et that moang Bodies carmy encrey with thisim
15 proved by somse of the several happenimgs i diy 1o day
hibe

i secalar

i .
kinetwe Erergs k L = Cwlsn m e the mgss and voos the

velogiiy of body

Funmplis :

(1 Acstone thoown with some velociy, bicaks e window pane

(F A muving vehicle, when socidenily happens W collide with
another vehbcle ot rest of molion, Teads 1o Sestruct i on

*  [olential encigy is energy due 10 position. 17a body s ina
prer i et supch that o 1 weore relcased 1 would bogin Tomove,
i b potential energy. Thore are bwe gomiman. [oemes ol
potential anel gy gravilateonal and clast.

(i) Gruvitaiisnnd Fotestisl Encrgy 0GP When am ol 1
rabisend thooegh & Resghit work os s 10 be done on il agaiisl
gravity The energy possesal by wich an abyect is called the
gravilational potenal encrgy.

(eip Elustic Potentisl envrgy & This e kod of potenie] eoecgs
which 5 due o a change in the shape of & body. The chiange
in dhape of 4 bady can be Wwought about by siretching,
cumpressing. bending and twasting the body. Some work Tis
e b done o change the shape of 2 body, This work gels
stared o the defismed body o the oo ol elastic potential
CHETEY

«  Law of Conservation of Energy : According tothus law, energy
can onlv be converiod froem ong form do anothor it can nesther
b created or destroved. The total encrey before and alien the
rransformation remams the same  The law of conservation of

energy 15 valid o all siuabions and for all kKinds of

ransImatons

P 3417



Wark, Energy and Powder

17

Some Fopiprents ssed o'l ransform Fnergy s given helo

S g vk mt Fnergy Viwnsformed

Pi,
| rynamo Mechameanl energy mio decrnenl
G
T Lol Chermmenl woer gy o bght and
heat enoigy

i Sl il

4 I onud Spunker
S| solur Cell

t Electric Mulk

S energy o clocr el energy
Flevmwal ener gy intosoumd anergy
Solurener gy inlo elecincal enerpy
Flivirical e s intin light npd

b eneny
— -

7 ey Chemical energy o elocircol
meTgy

4 Plectre motor | Blocwwal energy o mechinmesl
EE Y

Lt alrjoct of ass, o B ade o 01 Geelv o o height, f
A the sturt, the potentinl enerey vomaeh and Kinebic energy s
s because it velodiby s oo, The total envegy ol the elpet
i thus el A i fulls, 1t potentiol eneggy will chanpe mio
kinetic encigy. 10 v s the velocily of e abiect al a given

] 1
instant, (he kinetic energy would Be —or™. As the il of he

ubjeut continwees, the potential energy would decrease whale
the kinelivc energy wolldd increose. When the obgect i whoar

tovreich e groppad, b D v wil! e the highest Therelione,
e tnenie ener gy wold be the largest and potentinl eneegy
Wi Dot Blovweven, tee s of thie potential eiergy eid kinety
ener gy ol the abject would be the same atall poines. That is,
pl.lll:rll.il!l I;.'Ill:'IH} L]:Il;'llh' -:1u,'r|,|,'.' L'lHlll;IIIt

| -
weomgeh LM constant

The s ol bt erongy ond polential encrpy ol an object is
1 bota ] i aecal eneigy

POWER

e vime rte of doing waork i defined o poser (P 19 sgqual
b e dhne e diiTeren e, o wall be diiferent, Muore
ipiiiehly wairk s tirie, ponwer wall b e,

wiirh

Prorver = =
I

e umnit ol poswer 15 the poule per second and this s called the
watt L When large amoants of power are invalved o mare
comtveriienl waal i Use Kook RW) where | RW - OO,

I Mepawart = LI st
Porweer was s mensured eeelier inoounit called hurse powes
Fovien these dava, the wnin oF horse power 15 m comimon s

| heirses povaver = Vb wial
The uinit kilowai-lour means one Kilowsin of power supplied
for ome howr 1, theredore, the umil of energy

I RWh - 1000 Fa) « 60« 60s - 26~ 10°)
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IV a foree o applied on @ bady and @ moves wilh velocity
w, Ui pomer will I

fap Iw thy 1w

e By dy Frw®

Wl kimbetoe emmern ol 0 Inwdy Bocormes aice 08 imitinl vilue
Ihe mew mamenrum of the body will be

) 7 s by 2 limes

ey & s idy unchenged
[inm of work done (s

ja) Joule (b Soewion e
e} Calane Pde 1Bt qai andd (b

Kincne cnorgy of 8 by mercimg with apesd 10 mix s 3101

IV s spead becomas W mes, it kinetlic energy will be

jop 101 thy

el 1RO idy 2T

When you compiess o ool spring vou do work on i The

clasthe potential energy

[EVIETE P TR

i} dizappears

Mo wark s done when

oy a nail b plogzad it o sondei lioaid

by @ b s pusbed along o borioontel o

ieh  there oo no componont of force parellel 1 the dimecmon
ol ion

i e i s cienponesd of fave noemil o e ditedion
ol force

Wink done b o ot wun be

iy decreases
(di remains the ame

lap  only poative

ik waly megalive

ih both pesiteve ool segative

Idp Muxie of e

The work done agsmmst gravary i moving the hlock
diskinoe & up the shene i

ia} mh (hy myps

([ (dy mgh

Potemiial enerpy of sour bedy is minmm when

ia} vou sre slandme

i} you are suimg oa a3 chur

el v are sameg on e ground

Idy  vou bie dosen oo the ground

A boddy of mass 2 kg s dropped from g hesghl of 1 ome hs
ket encrpy s ol bowches the ground m

jay 196N ihy 1900

ey 196k idy 19bm

Mezalive vahee of wirk doiwe didicalis 1thal

fap  Rree amd displovement e in the spme directivon
iby more than ome foroe 15 acung on the ohject

e} displacement and force ae in apposie doaecnng
idk  Bath (bh and ()

2

el ]

Al

Work, Energy and Powder

Work dene 15 remnowhen

(a) torce and drplacement of the bady are in the ame
direchion

(h)  tores and duplacement of the hody are in the oppnate
derec i

{c} force acting on the body s perpendicular in the
dieevtion of the dnplacemant of the body

() Nome of ihose

The encrgy of SN 0 was cupanded oy lihing & 50 kg mass

Ihe muse was sl oo hoght of =

m) 10m it Wm

e} St Adh SO i

When o steae s thiown upward (0 a certain beaghl, il
prasesses

(2 polkenbal cmergy () Lemete cnengy

(eh wml encigy () somnd encrgy

Capacity oF dong work i Tenmed a4

(2l piessine (bl eteigy

(€l lorge iy displacement

A fiw wrd can o the bladas al o wondnoll bhoeausa 1
potsgsies -

(a) poienbal crergy (bl Kinctic cnergy

(eh chemical energy (b heat energy

If & sione of mass m flls 3 vertcal disipnee A e decrense
i pravikitonal potenlinl enevgy o —

{alh myd by mal’2

() mpd gl maly

A block of weight W s pulled & deivse { slong b borzonusl
fable ‘The work done by the waight =

() W by 0
(el Wt Wy Wiig
Lhtit of encrgy

(W) sshrme i the uni of word

() jusls

() Btk ia) amd (b

(d)  Merther ia) mor (b}

The propen waie aad asiciance of mdchine iwjuiic
(mh ot vk therm pood ooking

(h) o preserving tam for faare

(& fiow their ¢fficient and onger us

1d) None of these

Solar conkers aic wsed

(@) o cook oer foed

(b i aniboal satelides

(e} converting imto clocinical cncrgy

(d) i dryng cloahes and other materals

What 15 the sign of the work done by gravity o o man
stangling on 8 platfiorm™

jap Lero

b)Y Positve

(e} MNeguimwe

() Lrepends oa the partcubs situation

A body mopess cam have —

(2} speed b eoergy

(£} FTTHERRLET {dy  welesity

What s the sipn of the wik performed oa an ohject iIn
uniferm ciroular moton?

lap Lerwo

B} Positive

(el Meganwe

(d) Depenads on the pamicutar situaiion

GP_3417
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Sound, Oscillations, Heat
& Thermodynamics

SOUND

Soumd 1 g firm of encrgy that we haar A vibriging object i e
anvthing that moves back omd fsth, toennd-fro thom wide to side
el ot s g ool o produces sound, us the object (v
hraimg ) hies & cortam amismi of energy Soamid regiras meatersal
rvexhmi-o sod i, Heguid o a s do travel

I there s me modiom o vibwabe then oo soand s possible,

smingd canmot travel inos vaomem A s posr eondueloe of

sodind compared with solids and liguids

Wave

Phue to ihe sobrabory mastion ol the pariicles of the madium o
gt i distubamcn (s produced oo matenal medione This is
cllotd s wave. lo the whwemoe of madimm solid, Do or g sodnd
wawe s mol homg progagatad b bght (elearmmugnoin) wives
tavel thoough the veouum,

Types af Waves

O the bates of the ragquinement of medium, wives are of 1w
Ivpes

Mechanical Waves

A mechanical wave & 2 periodic distarbance which requires o
ritaterinl medium for its propagetion . The propories of these waves
deepend on the medism s they are known as cfusie wiees, such
as sl waves, water waves, waves in siretched string ele. Om
the Bass of motion of pamcle the mechanicil winven firé ¢l insi-
fiod imviey Twar parts

Tramsverse wave: When the particla ol the mediam vibirale ina
ilirection porpendicular 1o the direction of propagation. ol the
wave, the wave 15 known ns the premsverse wane Tar ﬁnmplc,
waves produced i streiched string, waves on the surliace bg-
ind

These waves travel i the faom of ofests and rouphs, These
waves can travel i solids and hqueds only

L=

N Y
YRS

Longimdinal wave: When the pamicles of the mediom vibrate
plong the dorection of propagstion of the wave Uien the wive iz
knawm s e lomgrudinal warve For example soum il wave m wir
wives 1 & solid rod prosducod by scrabbing ofc

Thise waves avel in e frm ol cornpressions Lo rorelociuss
Thise waves can trave] nosolids, Haguids znd goses

% i i
—— - -
-
'l‘—.l\'
Electromagnetic Waves

Thie waves whibch do ol Teuale pmediniin foni el i dipragatio

are calhed elecrromagnete waves Thiv means that hese wives

ein pravel thiough vacuum alse For example. light waves, X

oys, g-rave, infared waves, il waves, miciowaves, ele, These

Whaven Bie Hafinv e il R ufe

Millerene between sound waves and elecirmmapieiic wasves

+  Sound waves mre lomgiudnal wingens chectl omagietic wives
WEE IRy eT S

+  Boumd waves fraved ol o spoad of 340 mes whetens eleciin
iag et b wives Uavel ol g spoad ol 3 = 10" mis

*  Soved waves do oot pass rough g vacuum b electromay-
et waves thightl do

Basic Terms Related 1o Sound Waves

Fhovwe Pertasll { V2 Trore lakon o omse commpilete vabmadion {$al | eyele)
1= cal lod s pmse period

Freeguency (n g Frogquency i delined s the sumber of vibmtbons
Hoef dises | Lisheesris ) conmipiletad by a particle i ooe sevond

|

I

LR IRFUTTNTEY (T

Waveleagth (1) The distance travelled by the wave during the
tirrie i which any one particle of ihe mediom conpletes one vi-
braton about 1S mean posifion

Aunplitude: The masumum degplacement of the wave particle rom
L5 rmen pasitin

Wave Velocity: | he disance we. wavelength {1 covered by o
witve |0 ok e per iod

Froguesney, v

} ) ) wavekength
I herefive, Wave velocity e aken
o v=hiT=wk

o Wave wehogily = Froquency = Wavelengih
Speed of sowned 18 ey umen oo solds amd guodown i gas,

Facrors Affecting the Speed of Sound

Temperature: Spead of sound i3 directly proportional 1o the
saquure rood of whsolute lemperiue 1o

Mresanre: | he specd of soand 1 mdependent of pressure
Density: Speed of sound 15 inversely propoctional 1o the square
ol of density of the zas
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Wasrmbabiny s s @ir is liphtes than dey air that is why speed of
sotired ieranse a8 hismaday increasey

Characteristics of Sound
Fich

Frich m the sematon (bwam mierpretation) ol the feguency of
an emirted sound and o the charaaerisne which digtingulshes a
shrill for sharp) soumd Goom g grave (or Qa) sound, Toster the
vibrabion af the source, gher 1s the frequency and higher s the
pitch Somilarly low parch sound corresponds 1o laow lroquency, A
high phich sound 15 called a sheill sound (hurmming of 4 bee,
sokined oF puitar

A o prich sound s called a hoarse sound {roar of o Lion, ¢ar
hoen, el

The piteh of female vonee v higher than the poch of male voice

loudniess

Vimpdrwesa o solincsa of o sound wave 15 the sensition o
depends upon s amplimude The Imadness of soumnc ® B messurs
el ihe sound eoer gy reachm the car per secomd, When wesliike
i bbb nomy weth e e, ot vibeates woid preod ey liud sosand
wves which have more amplinide

The kudnes depends on imtensity os woll os gpon 1he s
ivencas nf car

| papdmees of swmal os everetated wth e soumd leve ] miensared
i ilecilde (i)

Sosiistel mlwwve BIMH o unpleant e hiiman cor

Quality [Timbre)

Craalsty o tombwe of & sound wave s that charocteristic which
helps we m distinguishing one sound (bom another hisving saime
prrch andd losdacss. We rocognise a porsan (without secing) by
Listening 1o his sound as o kas a delinite quality (A4 peow sormd af
admgle freguency (0 caliod @ soned An impure sound produced
by mintiere of many frequencics s called a nole, 18 is plensant (o
listen. Motei of the same puch plaved upon delferent musieal
nsinmnents are distinguished fiom zich oiber by their quality
e qualiry of 3 nose depends on the wave firm. Fhe wavies
produced by different imsbouments diller in thewr orms,
Reflection of Sound

Tt s & commrmon exper rence Uhal whizs we shoul into o well ar inside
an empey hall, or made a dome, we hear our own sound atter a
short nme It happens becase our sound is rellecied from the
wiills. When soumd waves strike a suilbce, they relurt hock inle
the same methiom. Fhes phenomenon 15 enlled reflection of somd

Laws ol Reflection ol sound

= Angheof modence B0 agual the angle of meflection Br

= The medent wane the reflecad wave and the narmal all Lic in
the s pline

Echo

The Phenomenon of heanng bock our own sound is culled in
acha bn s doe o miceessive reflacoon from the surliees of nb-
stacies

Sound Oscillations Heat & Thermodynamics
Conditions for the formation of Echoes

+  The minmmum distance berweon the source of sound and the
rellecting body should be 172 metres

+  The wavelength of sound should be lew than thee height of
the retlecting boady

*  The intensity of sound shoald be sullicieni so that i) con be
heard sler reflecton

Sciencr inm Action

= Spwaking tabe o megaprbane: Yiu st have seen i Gy
of bourist spots, poeople wsing mepaphones nddressing o
group of people. Megnphone @ simply o hosn-shaped Lube,
Ihe sound waves are preventod from spreading out by
sucocssive rellections aid are conlingd (o the mir in the
(ube. For the same resson, lowd speakers also have o

shaped

Reverberation

Fervivtence of sl affer e probacnm o stopped, b clled
deverberation. When 8 sonnd o8 prodoced 0 abig hall, 18 waves
peflect fom the walls and tavel bock aind forth. Due 1o Uaa, e
erpy does not reduce and the sound  poerisd

Range of Hearing

Mol Bman cars can bear the sound of faguency 200 He o
ALK He Sonind of frequency less than 20 Heis callod infra-
sinnhe. Sound ol [eguency gobe (e 200000 L2 is called ullry-
sanie. Children under the age of fve amd dogs, owls can e
wpto 25 ki e Whales and clephants prosduee sound in the inikae
wirlic pange. Rlunmeroes make communation between Uasn-
sefved by wing a fregquency as low as 5 1

Facts
Suprersonie refers to the spocd graater (han speed of sonmd

Ltrasound

Frequences ngher than 20,000 Hr arc anlled ol imsound, Llltrm-
sonimd can be prodaced by Galton's wlosthe Same animals, such
it dufphiins can prosdsoe ulirasound. Bais cen produce und hea
ultrazound O bang high froquency waves, ultrasound pos-
sesses lugh inlensaty, and iherelore can penclrale any solwd o
lijuiiad priculiiinm.

SONAR

SUNAK stamits for sound mavegatsmn and ranging SOMAR
deviee which is used w find deprh of w2 o 10 detest the posnion
ol subirmat e Badden e wale . Sonan comsists of @ wansmite
and a detector

Interference of Waves

When two waves of egual fraquency and nearly egual amplhitude
rravel fmg m same direction havmg wame state of palansation in
imehium superimnpese. then inten sity s difforant al ditTerent podnts,
At some paornts mtensity = large. wheness ol other pointy if s
nerty 7o

For Comstructive lilerferencr { Maiviin Intemsity |
Phose di fference. = 2np o path diffsence=ni
whaen=01273

GP_3417
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heard sler reflecton

Sciencr inm Action
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25

Avogadm's Law: When the pressure and lempersture are ke
contsiant, the volume 18 direct!y proportional 10 the number of
rniries of the idesld £as e the conllaine

bW o= O ANt pressure and lemperatire)

Thermal Expansion
When a bedy [almast all) i heated o expands. [he expansion can
ke ploce in e length. area of voluie of the body, Depending
e the cxpansion in length, ance or vodumie wie lave thiee Lypus
il E‘llﬂllhll"l
Finbeir 1 pransbon
Lt/ bethe lergih of a wire al lempernluse ", " when lempera-
b 1 aneremsad fo g bengih mereasss o 7 thin

M

o

h-\i
1A= Lechange i kength &change in wemperatung
A 00
Wehere o mcoelTiehend of Biear expaosbon (sl 00 o
K. I depends wpon the nature ol mamenial. The vialue of "0
alwy depends om lempermiure bul very slighily.
Superficunl or Arcal Fxpanson:
Trercase i surfasce arca of o solid when tempermne 15 m
crapal 104 ad A, bethe srline arei a) temmpeenlure o, il
g, respoctively than

y o Ja =yl 4 an)

" A
I_H:I_I o, A= {1+ Al

0 o Ticken | ol sopeet Tcinl e pamsion orn solid Tounins
U and K ot deponds upen nalire of moleral,
Cubscnl or Viodurne Fxpanann®
Erercase m volume of g substance on heating. 11V and 17, wre
wuthimnes of a sulstanoe al lempesatuze g dnd i:]:u'{q'll.‘d.ii'n.'h-.
then
Al
¥ T ran T U= V(=giy)
Where 7 e eneMicient of colical expomsion ol wolid 0o
s 0 o TR amd ot depenads apem the nalore ol rad el
|4

Thie refation between (i, land y s 0= .I;-' -
=why=1:2:1)
Science in Activn
= A srmall pap s left between the wron nails of rmbway tracks
= Space is lefi between the girders wsed (v supporling
Intidses.
« (lock pendulums are made of invar, Invar has extremely
sl tiemperature cosificeent ol expansion. sothe lengih ol
invar pendulum does not change with the chuange of sen-

son. 1 ¢, icmperziun

Expansion of Liguids

When we beat 2 Daguid which is kept inside a container then fquid
as wiell i the comuiner both expand. In this case (he observed
expanswon of hgoad wall be apparent expanson. Hut if the oon-
e were ol 2xpand then the axpansion will be real expansion

Cocthicientafreal expanson ¥,

real Increase i volume
ot gisaivolume = A

Cocliicint ol apparent cxpanson ¥

spparent increase in vohame
urrngeireal v buerme « AR

1T, 15 coefMicrent of volume expansion of material of contalner
1|‘.u,.'1'|

|' T|. L T-
Ancmalous Expansion o Water
Almost all liguids expard on heatmg bt water when haated fiom
0" o 4°C s volume decreases amd bence densily increases
bl s lemperatme raches 450 as s density is masinsm g 4%
and on firther heanng ms donsmy deoraases This hehavioar ol
witer wcalled pnomalous behaviow ol wister
This il b smepuuetin animmals G resmam alvee and maove froely aoir
the battom

Calovimetry

W know thar there 1w sponmancous transfir of heat irom g hol
boly to enlader Boaby 11 heat cxchanpe with the surroumding i«
neghgible then the total heat boaz by a hot body i9 always enual
tov the heat gamed by the oold body. this o0 the principle of
eatborimerey o, law of mitene.

Specilic Hea Capacity

Whan we supply heat w g hody, s emperaune rses 1 m 18
rovass, [ s ternperatore rse and (3 the hea supplied, (hen
o

(e M === AHpr (=AM = = W AD
Whaere "5 15 constand called specific feal which depends upan
e tatars of maies il and us serrounding
Speilic beal capacity of 2 males ial s egual 1o the lizal regulied o
raise iemperatune of un e mass fom 14 50w 15 50

Molar Heat Capacity and Heat Capacity

Viodar heat capacity of o substance v the amount of heat -
quired to raise the temperature of ong mole of a sulbsiancs by unif
T = n = numher of moles

nE
Lleat capacity of 2 substance & U ot of heal regured Lo
raise lernperatiure of @ body by uni degree 1o represenied by O
its umit s S0 o cal U Hest capaonty depends upon nature ol
wnnber il arwd its moses,

et camcity, € =2 =
capacity, £ =0
Water Equivalent and Latent Heat

Wiler Egquivabent of 2 body s delmed s the muzss of water which
hurs the samme et copaciiy as that of the body 1 s represnted
ty ¥

Laotent Fleat or Flidden eat: Wien staie o 2 spbstonce chanpes,
chumge ol stule inkes pleoe o omstant wmpersbore (mopl ar B
Py hent s relesed o absorbod and = given By
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Far Destructive Interference (Y inbamm Intensity |

h
- —
[2n-117.

Phose dilference. @ 120 0 Dis.on path difference
wheren=10_1.72.3,

Stationary Longimudinal Waves and air columns
When two loogtodingl waved of same loguetey and anplitide
travel in a medim m opposile directiions then by superposition,
standing waves are procduced. hese waves are produwesd inoar
colutmme i oyvlindiical bt of wnilogis disineter, These sound
producing tubes are cal lod organ pipes,
Vibration of Vi Coloom in Closed Cegan Pipe
T tabee whuch o chosed at one el and open ol te allier ¢ad
cilhed closed vgan pipe.
U2 o bemgatly ol rigee amd X, D e wavelion gt and v b L vielow-
1y of sowmd im omggan e then,

& R

4‘.‘“3. Al =n ET]

Fundamenia! froguency o find harmiric

Canciad, |

' 3. . a W Iy
Cane b L g >k 3 =, Y al
Firs1 overone of third harmanic

, 5k i ¥ S
Cawc)l = i »h= oen = - i

Secomy cnverione or fiflh harmoneg

Wibirathon of b Columm bn Oypen Orgon Pipe

The Lubse wiich i3 open al bodh onds is clled i open vegan pipe
'y i v

e fah | = ,*-1.?-.=2‘| = ; =

2.

Furdamenial frequency o firs harminic

2 AL Vo2
Caseih)l = ? =% b= TI =n = := ETH
First onertong of second harmonic

¥ 1 3
Caseic) L 3;'_7?. TIJ n, % ::_
W hen open organ pipe vibeaio i m® overtone Then
Lo=im4 1) . w, k= i:&nﬂ’m-‘ll !

L | mil LF)

Scoonl overtone or third hanmonic
Tenee Iaguency of over tones L ol boeth odd aod even harmon-
1cs and 15 grven by the redathon

L T R R -

BEATS

Whin rwo seund wanas of naarly same fiequeney are produced
simultancousty, then e intensity of resultml sownd wave in-
cremses ond deoresses with bime. Thes change m e milensity of
sound 5 cilicl = the phonomenon of “begis”

The timee mbcrval belwom Dao successive benls is callod fear
period and the number of hews per second s colled the hear
JregicTy

I6C and C are the froquencies {0 = ) of tie two waves, then tie

bt Fregquency
t' L} |'| - I'_-
Imporant Feamres

* Al frequeney dafference graater tham shont 6 or T He, we no
longer hewr indmvadisl heats

SIMPLE HARMONIC MOTION (S.11L.M.)

Ot ey mingm n which the aceclerstion of the parhiche is
direily propot onal e the displecoment and directs {owards o
Finend pasarnt ien 3 digection oppumile lo displecemnent is called simple
herrrione maon abbrcomiod ot H M
[la particle por o oscillstody maodion suchi thal it aceeleralion
i) and displacerent Lr) are relaled m below

@ T =X,
thien the rsotion of partiche s senple hammaonie
T e (F) acting o e parbicle ooobwimssly proportional ooy
and dircets n opposte il e,

-
of F= lw, where & s constan) loree law

This fiwee F is known g the rotocing firee oy it alwiays ieslore
the pesatim of the particle

Handy Facts
An oszllatory motion s slways persdic 1., the maton
(hat fepeats ilsell i egual intervals of time bt o periodic
moskbon rrery maol b omcillaiony.

Equation of SH.M,

ke eyuation of X 1M repraents the displacement (2] ol the
partcleatany bime (ch
Ii is gencrally given by
ro o Asmien i) or r o Adcosjou o)
A = prnploude and @ - angular heguency
@ = phase constant or mial phase
Aunplitmde (AY: D o othe oo destance on Ui ethe sideol
the mcan posiiion of mscillanng parocke 10 g represenicd by &,
fis 50w s mctre im
IMhase: Phase ol a vibratong pariche al ooy instart bs e state ol
the vibwal ing pericle regarding its deplacemesit and divectom ol
wiheation at that pariicular msiant
The comne 1 equation r = deos{ar « 6y, mves the phase ol
il adaen @b lome L
Velocity
Thie displucement of a parmcle executmg 5 H M 15 grven by

= Asamlind @)
Timve perind: 1t v the ttme inken By the asaillatmy paricle in
complete one oscr Ilatren Tt s represenied v T
Kinctic energy: A particle evecutmy STIM pussesses kinetic on-
ergy b virtoe of 1hs miostion

Fere,

L - T I P —
h.ﬁ.=_!m =]ﬂ'ﬂ |.'I 1 I'|=tj\'*-_l'.‘?
Pedential energy : A parbicle cvocuting SHW possesses poten -
il enerey die 1o s displecernen] from ils mean posilion

N B I 22 3
P.J'-=:ﬁ.l’ —:-FE=:IIDI Lk = agidna” |
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Avmean positin, T=0 = PR =0
Al catreme posilioa, v = A

0

] . ¥ l
= (P By, = g " = *h.-:'

Simple Pendulum
A sckenl sirnpde pomnduluim conasts o] Beayy poim s (eh)
suspended by a weighiless, meafemsible and peffectly Dexible
saminge Trames a rognel saappoat bl which it is free 1o oeei ke
Foeme perioad of o semple pondubum,

r 31.‘:; whiere, | = length nl'pcnduh:m

amd g~ sceeloratiom due o gravity,
Vi peerioel o socoandd pomdubum s 2 seconds

Resonance
Fhe phenmmanon of merease m amplitude when thedeving theee
1s clime by the matunud Treguency ol the oscallaioe,
Sclewee in Action
*  Hesomance-while swinging m o swing (o greiter heights
lres i thhe mymcturonintion of (hie rhvthim of pushing agninst
thie growund with the natural frequency of the swing
= Murching sibdiers break sieps while crosxing 4 bedge

HEAT AND THERMODYNAMICS

Heat in o form of encrgy whigh s responaible {or the chunge in
thermal conditen of & bady, 11 is also described as energy Now
e 1o ihilerence in emperalure The branch of science which
dheals with the conversion of heat into mechanical work and vice-
versa o Thermodvmamncs.
Heal
Tleat o thes mal energy s tie s ol all (vpes ol kinelie enerples
ftrnakational, vileational, rodatsanal ) of wll the owlecules af the
bty
The SEanil of hieat energy s joule (0, proctical unil of Teot en-
ergy is Caliwie “Uhne calone o the amount of heil regiined 1o
e temperatine of ane gram of water froan 14 5900 15,50
I Calgie 4186 joude

Science in Activn
The relative humbdity during fany season inereases and
the cate of vaporisation decreases. This is why clothes dry
carlier i winker than i ramy scason

Temperanire
Temperatore = defmed os the degree of hotness or coldnes of a
by T rmcsure: tomnperature alwve BOFC, wo ose Pyrameter

Absoluie Tempemalue

I'he lowest temperturs ol =273 1650 st whech b gas is supposed

Ly v 2ero wiodluree and cero poessuce and al wihich entice mo-

levnler maotimn stope o ol bed absalute e temperniure. A new

seale of lemperature stermg with =273 1650 by Lord Kelvin ns

gero This 5 calkad Kelvin scabe or absolute scale ol tem peratwne
TiKy=1"C =273 1k

Sound Oscillations Heat & Thermodynamics
Temperature Scale

In prdder 1o measure the femporalure, two-points are Naed, the
[y Dined potnd i ooe pound and upper Ewed point s bodling poi
ol wiler.

Celgius Seabe (70 ): This scabe was desipned Iy Andie Celsius in
F3HY To this seale the metting potod of oo is Liken ws 0°C and the
benting pomi of warer 1< taken as 10FC and the pace hetween
the two podnts s dividod inie 100 oqual paris
Fahrenhelt Seale ("F): This scale sae dedgned by Gabriel Fahr-
erbeit in 71T Inthes scale the melting point of iee wmken s
I2°T andd the baoslimg poimt of water o taken us 212°F wod 1he
space hetweon the pomds i dvadad agually imta 180 paris
kelvin Scale (b This was dosignad b Relvin, Toothis seale the
el b el of boe o Labion s 2 TIK gmd boiling poind of waler iy
torken ms ATHK mnl ehe spoce Between the poomis o dvaded cqually
(1t | 00 it

Relitam hetaven wortous lesmpersiure sole

{-:ﬁ' _r ;1.: s ';?T"I

Handy Focts
*  Ar=F temparature, the celsrus and tthrenheit senles rend
ihe same,
o At 574 25° lempersturs, the fahrenbeit und kelvin senlen
e the smme
Triple Point of Water
The stute at which three phases of water-ce, bgquud water ond
waler vapuour are equally stable and co-eui @ inequilibrum,
It i weriepee bocosse o oocur o specfic lemperatureof 273 16
K and a specific pressure of 046 emaf Hig colunin
Humibdity
Absadite Humsidigy 3 11 es ohe amoomni ol wsten sapour prosenl i i
anit vishumee of air

Helative homibadinv: 10os defimed ga the rado ol the amoun of

WRICT YRpWIT e e given vl ol er ol A e ey
Tuse o the armsound of warsr vapous reguaod 1o sajurate the same
st of airal the s lemperalore

Nvignce in Action
The relative humsdiy during ramy season increnses and
{he rake of vaporrsiion decrases. This is why clothes dry
carlier in winlor than in miny scason,

Ideal-Gas Equation

The equation PV=nRT_ whore n = no. of mates in the sample of

=1s B Universal gas eonisland
(= B3 Jmol™ K°) os known as sdmalsay agquation.
[0 15 the combinanon of following three laws.

Buyle*s Law: When wemperatore is beld canstomi the prssure is
mversely proportonal o volome

I
e, P "? {a vonstant lenperatiee)

Charle™s Law: When the pressore is held constant, the volume
of the zes 15 directly proportsanal to the absolute lemperatune.
1, Vo T ot constant prosnre )

GP_3417
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()= ml whare Lis et bt Thes L ojm ol latent heat 18 kg
Lateni beat of fosion or seclting (L5 10 is the pmount ol heat
vedjumiend o chamge vt mass of solid dnne Hguid state ot s pigl-
g powmt 0t represemtend by L For see v value is Slhenl g |
- ml
Latent beat of vaporisation or baibing (1L §: 10 e amount of
bt regquired to change wnit mass of liquid st 5 vipors ik i
boiling point. 10 is representod by £
Forwater £ 5l cal g
(= mi
Subliathon [0 s e conversion of g selid directly mto vapuours
Sobd —— Vapoan

Regelation
The phenomenon in which woe melts when pressure is increased
end apgmen frocres when presare o remived (s cillal regelasian

Scienie in Aenlod
o Skating is possable due to repelalion. Wider layer below he
skeaies i formad due 1o the ingrease of pressure pnd i acls
a1 3 lubvicand.
o v preaing soow in ot boand, we can ansform 0 inko o
anon-tall

Hear Transier

Hemt energy can be wansforrad froim a body a1 higher iempemture
1o o bk an lowwer termpees mtune b three difleren ways vie, ¢an-
ducron, coavecton and radiston

Conduction

oo thom e e process m which heat is assmitied fomone
prwnt o the other thrugh the sahstance wathatt the actuil mo-
tion of the partickes Wihen one end ol a metal is heated. the
roleculios ai the hob end sz vibraiing with hegher umplitmles
ke et cnergny b and sramarme thie b Fsnvhe nest molecile gnd v
on. However, the molocules sl cemmin in thein mean posifions of
exptlihrmm. Thes proscess of sonduetion e prominent in the gase
of snlidy

Convection

{omvecthon 15 the priscese m which heot 14 transmitted from one
plece o the other by the actunl movemem ol the vileoting par
tcles 11 o prosmament o Uhie case of Douids wid guses.

1 s ondd wea hreeres end trade winds are formed doe w con-
wertion Convection plays an imporant pan in ventilation, gos
[ilbed electne larmps and heating of buildmes by hod waiter Cireala-
[ {k
Tt s the provess of transfer of heat i o Bad by the movement of
the Tund isdl

Radiation

Hafimtion 15 e process wowhich heal s ansmilled om one
place to the othier directly without the necessity of any inlerven-
g mdiiEm. Wi got hest radiations directly from the sun withou
alfevting the miervenmg medium. ol sodiolnsis con pass
throwugh vacuom. Hest radiations ste o pant of the electromag-
nelic spocirum

= Radiant energy traveds on strieght Dome amd whien seme ohje

13 placed i the path, i1 shadow s formed af the deteclor,

Sound Oscillations Heat & Thermodynamics

+ It is reflected and refracted or can be made to interiere, The
reflection or refiacion are caactly as i cpse of Tight,

= [ can twavel through vicuum

+  Jtersmy of radianon follows the law of inverss square

+  Thermal radiation can be palarisad o the same way as liphi by
tranamssion thiough s ol prims

Thermal Conductiviry
I i thre prsesasiene oo absiliny of the saalid o condduct hend sheogh i
Fxamples: nilver, copper, etc are pood conductors af hest and
plass, wood are bead conductons of hent

The voelTickest of thermal comdictivity (K s defined as ihe
amgunt af heat fowing in unn nme across the oppogile faces of
acube of shde laving wnb bengih maimamed a1 uni) lemperture
difference

P40 ALY
AT Ax)

Seiewee in Acifon

»  Dwring the winter season, hirds aflen swell their feaihers,
this enchkmes the air hetween the hody and feathers and
thus 3tops the Mow of hoat from s body 1o the surround-
injgs

= Metallic hunilles of doors during winler seison appeat
colder as it is a pood conductor, beat flows from the body

__ o the handle

Kirchholl™s Law

Accoding o Kinchliols law U tatio of emisdve power 1o al-

srpiivie puswer correspondmg w e certn swavielengih mohe

saie for all boddies at & goven somporatune and o6 cguil 1o the

witnassive power of a black body al Uhal tamperature.

Wien's Displacement Law

Acconding 1o Wien s duplacement los: waselengih el tespuond-
ing to highest miemsaty (i) s myversely proporbonal wthe ab-
sodute femperature of the bady

Black Body

A hlack hody absoris the entrre thermal racdhation mexdent an it
Traxctically there i o body which absorbs 11007 radiations inci-
dent on it Ferry designad a Mlack bdy which a spherical encli-
sure prrnied black from meide wath o small hole m the wall

Anv radiation through this hole goes insade and pot absorbad
after multiple refleciions. There i3 cone directly opposiie in the
hiole due towhich modent radamon 15 nit reflectod hack throogh
the hale.
Themodynamic Processes
Thermodvnamic process s sakd to take place il some change
wccurs m e state of o thermodymamic svstem 1 e the thermody-
namic variahles of the system — pressure, volume. femperamire
and entropy change with time.

In pructice, the following bypes of thermaodynamic processes
can ke place -
Isotheriml process: A thamodviiamic piocess that takes place
a! cunsEm| empernre
Isoharic process: A thermadymamic process than tikes place 3|
CONSLANL pressure

Coellicient of thermal conductivity K

GP_3417
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Isacharic process: A thermodynamie process that ke place @
consant volume.

Adiabatic process: A e modyoamie process in which no hean
enbers i bemves the sysiem

'wvelic process: A ihermaodvname process m which the system
RIS Vi els o g inal sial,

Lawes of Thermodynamics

feroth Law of Thermodynamics

I otpects A and B are separately in thermal equilibrium with o
thard vbnect C then obpocts A and W are m thermul cguilitbrum
with cach viher

First Law of Thermodynamics

s qquaen bt oof bt o sppdeed 1o system cpuhie ol doing
extornal work, then the quantiry of heat nhaorbed by the system
on eupuial b Wb asiin o (e dncrease i e mernal anergy ol the
wysten wnd the eviermel work done by the sywiem

Le, M- ALY AW

The first law of thenmaodsmamics v essentully o resisement ol

the law of conservaion of onergy (e energy win neither he
creatod nor be destronod bt may be converted thom ane fim b
ansothver

Second Law of Thermodynamics

helvin-Plaack sialemeil @ 11 S impossable (o8 an engine working
between a cvelic process b exiract heat fiom a neervour ond
vomver] completely o work . In other words, 10%8 conversion
ofheat into work s impasahle

Heat Engines

[leat enpine o 3 device which converts heat energy into work. A
Teut engline, in general, consiss of three pans

* A poures o high romporaturs ressovor 8 temperature |

+ A working substance

* Ak or biss lemperibire reseivan al lemperaloe T,

The efficienes of nternal combantion cngine 1 approsimately
O i P

Relrigeratons and Heat Pumps

A refrigeramme s the reverse of a hoatengine A ot pumpiathe
sane s o relr genmion

Camot Theorem

Mo friewersabile engine {1 can hawe etliciency grester than Carmed
reversible engine (R) working between saime bl and vidlil
TewCTvinrg

Exercise

DIRECTIOMNS: This sacfion contalns mulliple chalce
gquestions Each queshon has cholces (a), (21, §3) and (4)
out of wiuch ondy one 5 cormect

1 Winch of the followag w carmed by the waves from pne
place to another 7

ia) Mass (hi Melooiy
ek Wavelengih () Fiergy
2 Phee sefocaty of souesd 13 langest in
Il wales (bl e
ey metal (41 vacuum
LY Ihe caboe ol Lo speed ol g body fa the speed of sound o
cialled
1) Somc index (b1 Doppler min
iy Mach number (d]  Refractive imdex
- Soumnd v trarsmal mough 2 mediom The medisom can be
g} Saslnd by Liguid
led s (1 Solid. Touis! vr g

3 Thez speed of =ound of @ wave of ri'cqucncv it [N R
340 més The specd of soind of wave of frequency 00 Hz
[LEET SE T A T
pal  iims [1:]]
e 1 Tlemvs idi

6 Ulrasonic wave have eguency
fay  fecdima 200 1ie
ibp  Between 20 zind 20,000 | L
jcy  onby above 20 000 Hr
1dp  only ghone= 20 M MHz2

T Ume hemr 5 ogunvalem o

1ap are owcle per second

By one socond

B0 s
L

(€} one meler per socond
(d) one sccond por mator

3 A prad ticle o U mmadmaes 1o contact wilh e vibrating objecl
ja firwl displaced Som i aqabibrua osibiot. 1| exerls i
foree on the adjecent particle and displaces it from resd.
Atter desplacing the sdpoont parmicle the fisst particle
(m) Comes back 1o 3 oigmal positon
i) Cives ond doplaces the viber panticle
(g} Imavels gl the =nd ol the mediam
() Noee of those

u IF yorw e ad opet-an concen and someong's head pets
hetween you and the orchestra you can sull hear the
archestra bocarse
(&) =oumd waves pess casly throogh a hend
(b)) o head b5 ol vory e comparnad st the wavelenglh

of  the sonarmd
{eb the sound i3 relbectnd from e head
(d¥ the wavelength of the sound 5 moch smaller (han the
head

It An underwater =splission s coused nzar the sea-shore.
Fhere are mew pbservers. X under waser and Y om Lamd, ench
at o distance of [ km fwsm ihe point ol explasion
(e} X wnll hear the spund carher
i) Y will hear the sound carfies
(et Bath will hear the sound a1 the g time
()Y wall el g the sungd a1 all

1. loa hng spring which of the fdlowing ivpe of waves can
be zenerated
iz} lomziudimal ooy
(b))  tramsverse only
e} both lonpmodinal ond oransverse
(d)  clectromagmnetic only
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When & sibialmg olyect nwsves forsward, 10 pushies el
conmprcases the air an fodt of i eranting o region of [igh
premure called

iah rarelocies (bl pomprossiun

el dleprasauin 1 hypanengion

Theman ears can veme soend waves tavelling i having
w-'mlanll al

fap 1" m b Mmoo el Im
Which of the follwong strioments W wrohg?!
Inp Soumd wavels moanmighn Thw

(hy Semad b kem of oacrpy

Il Samimid twavels i ibe Torm of waves

idp Sommd avels fasied in vacuuin (han i ali

Vouwce of a Fiend 10 rocognised by it

jap  pilch (b aqaalily

i) mlematy 1 velouiy

When the vitwating obpect mover backwands, i1 coente a
regim of how prosue called

tah  rarciacnon 1B compred non

1 depratsion (1 hypartensinn

A soemd wave fravels from cast toowost 10 which direction
b the pantiches of ai 1wy 7

iay  Fasi-wost (hy Morth-gouth

ey U and dmam (1 Mone ol these

The wnit aof guuantely on whsch loedoess of sound depends
£

in)  metre b1 1

fch melie ool Wl seceml

T Fronpuoney of o wave tvelling o b speed of SR e !
25Hr hs e penod i

iy 0= (b1 WA s

icp 24s dr e

Prowsare m the conmpression of tarefaetion = nelased o the
) Sk of paicles of the medwm o a given walisne
iy Dhenmity of partiches in the modlum

ich  Posiiion of ihe pariiches

idy  Hamb ja) smd ih)

Comipresswn s @ regewon nf

b e pEosuine 1]
it high pressure ida
Muring summer, an aocho is heard:
fa}  soomer than dunng winder
by fmler then durmy wmisz

ich  afler sarme Uit s if wenitel
idy  None of these

Echo =5 2 type of

a1 m

tuiiitial preasiife
T FI Tessure

jay  rofleciod woand (h1  retracted =nund
fe) polareed soend (d1 Mo ol these
Somd = 2

jay  mwochanscal wave

it elecrmo-mepnetic wave

ich  engiodinad waves

idy Hoh ia) and (ci

Sitar s a

fay  wind eresiromen (b1 steenged instamenl
ich peroussion mstrument (d) meed mstrument
Sound canmed trave] thoaeh —

jap  sohds (k) ligmds  (e] gases ) vacuom
T hecar & dasvmen ool the miniimum distanee ofa rellecting
wrbace should be -

fal 1T metres (hi 34 metnes

i2

ii

s

i
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(€} of maties (W) 30 et

Souned can be charscienized hy ifs

(8} frequency only

(b)Y amplimide only

() speed only

(d) trequency, amplinudc and specd

Which ume of the fullowing matenuby wall retleot suumd

hetter”

(B} Themmocnic

i) Curten mede Proen clivl

(e Stewl

[y Pape

A wave ol Foguency 100 He tvels between N oand ¥, 0

distance of 600 m m ¥ sec Hlone munty wavelenpihs aie thee

i chiakisce XY

jah 31 iy MK ich TRl e} 2

I he rurterial wecd bew making the seots on an godmorum buos

sond almorteng properies Wiy

(2 bt reduces reverboralinna

(h) I reskoes the aquality of sungd ey
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