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11 TH QUARTERLY EXAMINATION 2023 (ANSWER KEYS)

KARUR DISTRICT
PHYSICS
ueH | 15 x1=15
L [® 6% I [ (D) 6%
2 (e |1 2 (a) 1
ugg |l
30 [ (o) | sfwrs BmasGauetigul Sjeudlueoamey | 3 (b) need not be zero GBILL:
4 (2 [3/2 mv® 4 () |32 mv*
5 (@) | sappd Quibsid 5 (@) | pure rotation
6 | (o) | s@mdGaraien Bleonm 6 (b) | The mass of the satellite
7 [ |1 7@ |1
8 | (M | BlewevndHbLiLSIme 8 (d) | moment of inertia
9 |® 128 9 () |12s
10 | (=) | 10 wLBIG SFPsMeEG0D 10 | (b) | increase by 10 times
11 | (™ | 100 Hz w@mb 6 m 1| (d) 100 Hz w@p 6 m
12 | (®) | 9amsesTay CFmEsHsTs 12° | (c) | orthogonal to each other
13 | (&) | owwGBTEGa M 13| (b) | centrifugal force
14 | () | udseaur GHNY / Bemeur’ G iy 14 1 (a) lateral strain / longitudinal
strain
15| ® |3 15 | (c) 3
aemaICUEID B aTHHEHEHG el Ulealdbsalb. alenm e 17 &H@ &l Lmuioms el wiefldbaeab
6 X 2=12
16 The ratio between mean absolute error to the ognoi oynoll S e

mean value is called relative error or

#@- W‘ .
(2_sotremun LA IDHEGID) @lso G 2 sitenr Heay i (HU Geoyy

mn.u@u_- @gmm)mﬂ-gm
fractional error.
_ oo gefil Gemy
SUOIL[H Jeoy = A ok
" am
s - - -
A =2i+3jand B =4i +5 j .Iftwo A=2i+3j wpgo B =4i +5 | Seweu

vectors are perpendicular, scalar product of two
vectors are zero.

AL B =(2i+3 j).(4i+5 j)

QADBISHOETEIH CFRGHHHTE DHBH E)Jeurigen
eBH6euTT OLIHEBH6L N uEd B(hHd Ceuewi(BLb.

*A.‘B =(2i+3 j).(4i+5 j)
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*A.*B=8(i.i)+15(j.j) =13

A. B # 0 so both vectors are not
perpendicular .

*A.‘B=8(i.i)+15(j.j) =13

A. B #z 0 @masel QFBIGHSHSH Caudbl THeT Ee0em6v.

13 If he stops his hahds soon after 2550 Cusuns urppum i sd, Gsuiufe dies ds *ﬂm
catching the ball, the ball comes to Sfs0s. oyt e m g Puiami, 2@ LiE0 LLanuuns
rest wvery guickly. It means that the .’.ﬂ mta u.ﬂ Mhm mmm
momentum of the ball is brought to rest #*mw
wvery quickly. So the average force acting i 8 a “ peres “ £

.50 umppum s GEriams Ly dpmi.
on the body will be very large. Due to
this large average force, the hands will
get hurt. To avoid getting hurt, the player
brings the ball to rest slowly.
Pols o 58 Cunges: 6 Suwiim Corgs
: ELEASTIC INELASTIC ; e oL e
N COLLISION COLLISION 1. [Chorss 2 Gen wmmigy.  [Curge 2 HKel wimTs).
0 o [i5s Gués sppelrss Fuss  syube
LOMINTE- LommiLD.
1 | Total momentum is | Total momentum is 3 (Bl m_m smL_w mﬁim&ﬁﬂ'Tngn_ierl_uJ almeman
conserved conserved " |oimed T slsneamsi. a@gw LTMMED silene e
Mk nmeXEhusSiy SphmersTg)
2 | Total kinetic energy | Total kinetic energy is noj 4. L. EYTTLR gpal, @0
is conserved conserved. DMBUTEh FemSHeUsDLILLD.
3 | Forces involved are | Forces involved are non-
conservative forces. | conservative forces.
4 | Mechanical energy is | Mechanical energy is
not dissipated dissipated into heat, light
, sound, etc.

20 Opening a cap of a pen. ' GueTT eLigsmILS BB B60.

Turning a steering wheel of a car. il sipmm sesTsms(steering wheel) Slslysen.
CPERRg & walr Wp. ST (GLOMIIsHET S SIS 560-

21 |7 The gravitational potential at a distance r due to oG Heonidmba r Gormeds = st G
a mass is defined as the amount of work required to bring yeiraiiled Tl geiTaiepe) oINS FTRTLG STNG Hemenu
unit mass from infinity to the distance r. pysier Qoreaaldtig SLusTeidgs Cormr( aure

Qi@ Causnew srar susomumisaiLBEma).
_ Gm . Gm
i.e. V(r)=-—— i.e. Vir)y=——
r r
22 The viscous force F acting on a sphenical body of r aprupeniw Camer augen Gummer ssirmlss WEgmeor

radius r depends directly on
i) radius (r) of the sphere
i) welocity (v) of the sphere
and ii) coefficient of viscosity n of the liquid
i.e. F = amnarv

urghema sime F oy ars),

i) GamemrSSlstr gy (r),
i) CamargSlar Hemebauasid (V),
i) Slreud ST uMEGHleney sTemT 1),

Sy SWnINmmE FTThSS]-
i.e. F =6mnav
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23 ' The zeroth law of thermodynamics states that i
wo systems A and B are n thermal equilibrivm with a

hird system C, then A and B are in thermal equiibnum
with each other.

A wnmih B eem @l gemuiyest wnprms
apnoly G wear Galug sufmeanis) syemohsTs), Asyb
Buyn spenrmésGlesmsany Glsuliné swofblsmeunls) eysmiowy.

24 Brownian motion increases with increasing
temperabure.

Brownian motion decreases with bigger particle
size, high viscosity and density of the liguid {or)

gas.

Colufme sbsiss Obrerstuwsr  [Gusspn
SySeieng .
dirann ssag) sunysassiosien Gt ssmey, =dls
uM@iblsne mmre = 155l (Cysrsitus [ghusssamss
@S

ugd - @iy amaBuend eun lamEseErdd el wealbsad. allemm e 32 &@ S LTUIDTS
alenL el dbEea|b 6 X3 =18
25 TRIANGULATION METHOD : % AB = h eterugy wmbh gevegy Gomyrsslesr = wimb
TG0 5.
. < C ’ B ulsilms @ sl i
e Let AB=h be the height of the C i B toio x Bk s de
tree or tower. & C stemrm yememhllsy smeuselinl L slife ayereli(hiln
Smeil sysTeil(piln symmess Gsmemmnn, ~“ACB = 6.
e Let c be the point of observation - ~
at distance x from B.
e Place a range finder at ¢ and
measure the angle of elevation, -
ACB = 6 as shown in figure.
e from ABC, tan 6 = AB/BC = h/x e Y,
L x B
e h=xtan6 * A ABC simsma. tand =B :5
o Knowing the distance x, the » Glarsmenay X GlsiMuyln sterflsy, = wimb h &g &ssmm_mlosomin
height h can be determined.
26 e A physical quantity which can be sremtTLo Tlearmad Ll (B @Ol Senipws @b T
described only by magnitude is SpTaycst aGeeir srerLIBLn.
called scalar. e.g : mass, speed, mor. Gommesy. Hop, Goiubme, Cosd, aybme
time, distance (ps0iwsor
e A physical quantity which can be s ‘Qm“""'mi"—'—', L erwmyn,  Semoulonmeys  @iiseiEn
described by both magnitude and =eTTEImen e G-
direction is called vector . e.g sr.o silne, SensGaus, G HGuuTES, @S (psediusr.
:force velocity, displacement
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27

% The ernpir-iml law of static friction states that the
static frictional force is directly proportional to the
normal force. e, fi = w.N where, 0 < f, < N .

% The empirical law of kinefic friction states that the
kinetic frictional force is directly proportional fo the
normal force. ie. fi = u N .

SFe_mmlstTLng , spllia yrRlemen = [T NT ST &5 Glems s
slilsmose Earsomealsy syenwouph. sysmenoml, e = gV
@EE. 0 = 7 = u.N.

Ehussklemar = gmisilsor oysmiuans sesoonls  GEasmmngys
e miletTLig, @Blusskenen = gmisursrs  Glemssa
slileme & CEiTS oomallsy) oysmouph. aysmeag]. f = g NV

28

The total energy of a satellite orbiting
the Earth at a distance h from the surface
of Earth is calculated as follows; The
total energy of the satellite is the sum of
its kinetic enmergy and the gravitational
potential energy. The potential energy of the
satellite is,

_GMM,
(R, +h)

(6.63)

Here M_ - mass of the satellite, M, - mass of

the Earth, R, - radius of the Earth.
The Kinetic energy of the satellite is

K.E— %M:vl (6.64)

Here v is the orbital speed of the satellite
and is equal to

Substituting the value of v in (6.64), the
kinetic energy of the satellite becomes,

KE=1CMM,
2(R, +h)

Therefore the total energy of the satellite is

_1GM,M, GMM,
2(R.+h) (R.+h)

— GMs M E

= _m (6.66)

The negative sign in the total energy implies
that the satellite is bound to the Earth and it
cannot escape from the Earth.

As h approaches o~c, the total energy
tends to zero. Its physical meaning is that
the satellite is completely free from the
influence of Earth’s gravity and is not bound
to Earth at large distances.

ysilmmafsdibins h = wmssSed yellulemenrd
susDlD BUIHD seDerSEEHmaflsdt oSS SHDHmED
S1pSSHetoT_ (Loemmuileh SHETOTESEIL_LIL KbSln &1
syemerisGEraflsit  6Womds  Shhmed  @iSHeor
Buwés  sphmed wLOMID  Hlener  ShmHmebler
Fon L (S EWHTEmSILIMGHLD.

R . .

(R, +h)
@i M, — syemevmiéGsmefledT Hlemmn,
Mﬁ — UsfluilsiT Hlemm,
R, — yefluSistr spymb.
FemetoTS BHmaflsor B bs Shhmed
]‘ 2
K.E= EMSV (6.64)

B v ereotUm  ousmentiEEsnaflson  &oniLibs
Eeusmd Glogubd aisetr oSl

GM,
(R, +h)

v= (6.65)

EhooSliemu AL G664 e 1TSS
s obr I . .
K_E=lGMEMs

2(R, +h)

_1GM_M, GMM,
2(R.+h) (R.+h)

GM _M_
E=——""="E_ (6.66)
2{ R, + h]
Bkl 6T S5l b ML HTEbT 551 FHISDEOOTEE HITEIT
yeflup s5v  1SlemenSEl LN (belTalTs)  eTeILIGDSILILD
FeoTSE SmelT sl Seor AL L0 & Sle0kbiba SinTF

EIFEDED S IS0 & eTelTLIGDSILLD eT(hSHSHbSHITL (haSn .
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Consider an object of mass m moving with a .F_ "' " n -*.‘;
29 wvelocity 7. g _w ._;. .._i'_ ?
_ o ) v Qugefiafmp = m fodush =V o= p=m
The linsear momentum is, P — MYV ————- =>{1) " -h”#
Klnetic energy is, K E :%mvz >={2) ﬂ‘llf‘llﬂ ﬁ
R
Multply and divide the equation(2) by “m” we get,
1 m2(B. 7) = 1"(7?!
KE = — -
2 m o
KE — L OmP)-(mv) lﬁlﬂ (m7)
2 . m KE=
KE — 1{p.p) [+ p = mv]
2_m 1?
KE =2 [ 8.7 = p°] T ,,
Th itud f i tu b
_eenrnzg:m e of linear momentum can be »= m W
p = J2m(KE) ) v s r*uﬂ"‘ﬂ!‘
30 e All the molecules of a gas are

identical, elastic spheres.

e The molecules of different gases are
different.

e The number of molecules in a gas is
very large and the average separation
between them is larger than size of
the gas molecules.

e The molecules of a gas are in a state
of continuous random motion.

e The molecules collide with one
another and with the walls of the
container.

e These collisions are perfectly elastic
so that there is no loss of kinetic
energy during collisions.

e Between two successive collisions, a

molecule moves with uniform velocity.

e The molecules do not exert any force
of attraction or repulsion on each
other except during collision. the
molecules do not possess any
potential energy and the energy is
wholly kinetic.

e The collisions are instantaneous.

e These molecules obey newton’s laws
of motion even though they move
randomly.

LYW HS CUML FLPSIS T MISHETHLD 60 LomShiThumsor (LpLp
LB SFuymnd Gosme Bl aTTT(ELD .

GlausiiGam LT JES-SHeTTISTT PLOSOES S M)ISHETT
Glausi G s mmsnremend.
SR(TF SLITILIIIS] =@ 66T FLPS)GH G MIGHEITISIT 6TE00T 6001 Isem &b Liles

SFSD.  eLpelSon MSeTssT  SysTemen Sl ELpsdSE M)
SigmsdasnL nn” L Glsrensveay 1bls  oHlsin.

ﬂ.lI'IJ.]ﬂ:iFI;T FLPS) S S MSHETT am‘{ﬁ@ﬂn Glem_re&Fhwmsor
BUrenHn FusoasSl = sremer.

wwm speiTm_sar  speutmy  ommun  Glemstss
e s Guomdls GCleamsrslsarmen.

ECurssissT oemersann Wy Bl Fuym Gursedass.
storroen, Gumssimatiesr Gurgs [@luses =ymHmsd [Ehpin
SIS .

@l 2y(HSshss GLom 0 s asm L G
GCurse) Crrssms selT wmm CEImisaTel pLpedsSn mIssTT
sTeLIsill meuiTad] mslsua sitm_ (bl sisnossmer sTmU(Hiso)
SuGlsisme).  FLIAIGC. MIGGET 6T  [HicheLITIMSm LD
AP Hemes b DD (egeists Buibe
Gurgeiss sarGnr Hlepamsn. Bt HHssOHSS
Gurssilsn_ smadGams s Gursamid smeid LWblss
(EHEMDELNT SO SHIT (LD .

epRSs. MIsST UEsHD Blusssdll BIGHoTMID
el sysmensmst B sfssr  [Ghuss el
= " iileSlstTmyeaT.
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31 e Law of length : for a given value of ) Maddirdd:
acceleration due to gravity, the time > el wildr yQisi arprfigagi Curg, susdiie gymacy Cyns apdr
period of a simple pendulum is . Sbfir Sise wabfie Coipsdi Bodes [raV
directly proportional to the square m, o) suedir i eepefgi@ Curg susdir gemay Gomb wiiay
root of 1@ engthof the pendulum. OPbaif g wabfips ofiade Sobe [,. " él
3 Aamdir il
. Tl > gl sadn smacy Cpra sesh gesdr Sepew sridgsde. S
e ) .
e Law of acceleration : for a fixed > agmg e oo Qern. gefemsdar semea fep Qfugts
length the time period of a simple 4 #’h”‘“ Sndi gymay Sresh g
pendulum is inversely proportional to b ffu Carm GLiQuisdas (A smacsmen). gefl mesddr
the sq f acceleration due to 2T Ere Hracsdir defom s GudiATa
ravi
9 g
e Mass of the bob(m) and amplitude of
the oscillation (a) are not affect the
time period of the pendulum
2| solution Siey
Gomings SUNSUSIERIST LBEDSHUIE SHLD
The excess of pressure inside the soap aT
bubble is AP:&—R:% abP=h=R=7%
But AP=P, P.—Pg»‘!épgh—% =g eormed AP=%—P:=pgh=>pgh=%
—>  Surface tension, = Loe ) Sogeflens,
pghR  (800)(9.8)(4x<10°)(2x107%) g PRhR __ (800)(9.8)(4x< 10" )2=<10"7)
T=1568x10*Nm" Lpay Segellems T — 15.68 <10 "N m*
33 When Soldiers march on the bridge, their Ghmemin  dirTadar LTSS Be G SHE

stepping frequency may match on the
natural frequency of the bridge. | it so, the
bridge will vibrate with larger amplitude due
to resonance. This may collapse the bridge.

ClrsamoCuns sypurseter smeiy  sySiTblasmr  Lims)sSlsr
usins Qs gz o 95 Curaa G ie; TpuL 0
Lmeun =udls diFa e sydlitamm = s w Crf(Hin.

ugd IV @iy smasgs alamssepsad alenLwefdseayb.:

5 X5=25

~ W

i) Check the dimensional correctness of given

physical equation

) 1 2
S =ut +2at

S=L u=LT"t=T a=LT"?
L=LT'T? +LT212

L=LT+L

Since dimensions on both sides are not same,

i) Qar@ssiur L Fwaun® sfwr ?

_ 1 0
S—ut+zat

S=L u=LT" t=T a=LT?
L=LT T +LT?*T?
L=L+L

Q(h LIgShsmen GrpBi(wensliLy Fwaur®h &

the given equation is dimensionally not correct. i)
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i)

° Convert a physical quantity from one system of

units to another.

e Check the dimensional correctness of a given
physical equation.

o Establish relations among various physical
quantities.

¢ Puiiue) ey gEED  SG alwfﬂ_@J
ponddmis wolnrm HSGh (e

LoM) M6V .
2 Gar(iésinn L swana(p, wiorser  ogeluen il
< CousiGeumy @Ewntwed opmasEwsE Bl Gl
Glam_mTsmenr Clumeomb.

%+ Free oscillation

% Damped oscillation
+ Maintained oscillation
++ Forced oscillations
+%+ Resonance

When an oscillator is allowed to oscillate with its
natural frequency. Such oscillaton 5 known as freg
oscillation.

Examples:
% Vibration of a tuning fork.
4% \fibration in a stretched siring.
% Oscillation of a simple pendulum.
% Oscillations of a spring-mass system.

If the amplitude of the oscillabon 5 graduall
decreased due to air resistance, such an osallation @
called as Damped oscillabon.

Examples:

% The oscillatons of a pendulum (incuding a
frichion) or pendulum oscillating inside an oil fille:
container.

% Blectromagnetic oscillations in a tank circurt.

% Oscillabons in a dead beat and ballist
galvanometers.

When the losing energy 15 suppiled fo Hamp-ed
oscillation, if it oscillate with constant amplitude, such
oscillation s known as Maintained oscillabion.

Example:
The vibration of a funing fork getting enengy from
a battery or from external power supply.

When the oscillator is forced to osallate with the
frequency of external peniodic agency, not with its natural
frequency, such oscillation is called Forced oscillation.

Example:
Sound boards of stinged instruments.

{. L - é{m ¥
< SEDLILY)| BEDEORYSHET
o Heme HINISSI L |De0easeT
Sl myHiraser
* S5y _
enaliundlmn  syger Gy ygitClasremiiey

arusmLws Ceisrsd, sty s Lon smasnss
sTsorLLI(iD.
oL

% Blwassmeular oS,

% Blusss sl i’ L solidsr b,
% gemamsslsr 2ysnae e,
% gimeTeilsU-Hlmm EmLoller e EeT.

STOMeT GML  GITOITG, DT  dise
uglnguing (@snEas CeramGL sk, syainenesydmsr
SHEmLILM) SysheayesT sTeLLI(biD.

L&
% SIMm 2yeleg et ClsmminsnieT  yenedeymin G
seTsllelr 2R .
% Csm s ande THUbLD Daremms 2Eneacmer .
4 oEeamr  oeeg  Oomesh (it srssus
151 fis) ermuBLD oyemeeyGeT.

aemLum symeeie Blpdaiufi gmms (b
Gemhesiu@oburs, — smoly  wmr  dFsLe
2aainTd, o6 B EnSsiulL  mwaase
reorLi(plin.

un Bsirdmerr aupmidl geing HarensHemhe
gymenal  Guiny  afitemiugd  Gamsssmanin
HyiTeyes.

yemandumlurers sars) Gusby aydiGlasmrsmis
(@eemos)  ymeSreneiny  memuller  oyeliTClaswrews
spoaans Gelgren, spudgiase doiiy oo
rarLiu(pi.

&l [glmesamwalsme Comammin myEimnyser.
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When the frequency of external peniodic agency
is matched with natural frequency of the wbrating body,
the body starts to vibrate with maximum amplitude. This
is known as Resonance.

Example:
The breaking of glass due to sound.

LpaSrmeey yemuldsr sygidamt, ygiTani
Gumssior  Gusty  siCasisices  swomngotuns),
Cummer  Cuge  dseiar  sSmemiuyn.  [Ganugioy
S5y sariufio.

o150

e sTTITE) SH6BITSOITMY. 2 FDL 6.

(¢, ]

S.N | SCALAR PRODUCT

o
7 —
C=A.B
2 It obeys commutative law
A.B=B.A

3 It obeys distributive law

A.(B+C)=A.B +A.C

When A &B are parallel
8=0°

(A.‘B) = AB

max

When A&B are
perpendicular 6 = 90°

.(A.*B) =0

6 Self dot product of a unit

vectorisone n.n =1

7 Dot product of orthogonal
unit vectors

= Bloufenm dSsEs = Ll sETEE
A .F=F.&
= BeGuyssss sl (B oldss = e aaETessy
i.ﬂﬂ_+f:|:E.F+E-E
. Ees S Cmuse 25 5 Wi & B

ﬂ:m'g
AR

= Eran Ges F Benemurs (8 = 07) = e Qurg
A.F = AB = Gumns

= Eran Cess F S Fesmurs (8 = 1807) = svar Gung,
A.B=-AB= apm

= Erenl Cess F Gemasgiers (6 = W) = s Cumg
A.F=0==§

- Do SuEsean G Sssiia,

A.F=-AB . +AB + AB,
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Figure 7.19 Forces acting on the sphere
when it falls in a viscous liquid

Consider a sphere of radius r which falls
freely through a highly viscous fluid of
coefficient of viscosityn.

p- density of the sphere
o- density of the fluid.

Gravitational force acting on the sphere.

Fo=mg = gnrspg(downward force)

Up thrust U = gnr%g (Upward force)

viscous force at terminal velocity v:
F=eénnrv,

the net downward force is equal to the net
up ward forces.

Fg= U+F F = Fg -U

4 Foa- o =

3nr [o]s] 3nr og = énnrv,

2r’(p-0)g _ 2
on =V, v. ar

Terminal speed of the sphere is directly
proportional to the square of the radius.

pEnd Sestousidharar Caraa
¢ Cormi gap sl ungdee frman grams dgagrs OamarCami
»  Corajdlar syma =r
Carmidler s ipll  =p
frugdiar s fgdl  =a
fimeu defir Lrsfhudh el =1
i fenetass =
I i 'ﬁﬂ
Fp=mg=pVg=pgury
* Cerehera GLOluutsd Oelulul droferd Codtprad Crudu Qb = gy
dlm,

4
i=m'g=e¥g=na En’r"g

F=bmrgru,
v oo suyflmantd,
F=U+F
(o) E-U=F
L 4
paur g—ugxﬂlg:lﬁn:]rn_.

%:r’(p—njg: Gugru,

_dxrp-ay
=TT Gmnr
L |

v aaila, v o 2

. G p > e g (= ) nfiy Ciwd ofius s awte
Fip @mstess Cpioduedng  Feamd, Cammd gl audu

¢ wepen p<o s (5- o) ufiy afiind efiurs s o g
el s
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(o)}

Work energy theorem :

The work done by the force on the body changes
the kinetic energy of the body.

consider a body of mass m at rest on a
frictionless horizontal surface.

The work(W) done by the constant force (F) for a
displacement (s) in the same direction is,

W=Fs (1)
The constant force is given by,
F=ma-—(2)

The 3° equation of motion can be written as,

v? = U+ 2aS
s v>-u’
2s

get,

v-u’

F= ( 2s | ©
Substituting 3 into (1)
2 .2
_[v*u
W=m 7s )s

11
W—zmv 2mu

As the right hand side of the equation represents
chang in kinetic energy (AK.E) of the body, then
we can write,

W =AKE
Special cases :

If the work done by the force on the body is
positive then its K.E increases.

If the work done by the force on the body is
negative then its K.E decreases.

If the no work done by the force on the body
then there is no change in its K.E

Gosemsn  — _symmsd  Gommmin:  Glumgsemissr g
silemailsormed Glewnuinn’t Geusmen,  Glumgs siflsor
Blwss gubmemen LrHmiSms .

s =2 qmbsumm SlenL e urlidssr  Wausrer M
Hemmuysm i s GlUMEeneTs S(HEIS.

EUCuurES  S-ar  Semedlsy  Glewsou(bilo  wrmm
sisme F-_gy 60 Glealnuinn’ Geusmen,

W = Fs —mmame> (1)
LOMMIT sN6m e LT 6T S,
F = ma -------> (2)

eLpstTmmD [Bludses elnstruim g 6oT Lig,
r? = u? + 2as
2 4,2

1.
a =
25

a Wilstr w&lLsnu swsrum(pl(2)s Drshi,
F v —u? -
- )W
erostrum(pl(3)en (1)s0 Ay,

v — u?
W=m(——
m( X )s

FLOGITUIM. Iy 63T s LmLD [Bwss

LOMmILIML 6B & HOLLSTsD,
W = AKE

BleGn Cosmen — aymmsl Comm FLosTLIM_MELD.

4 Hmed
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Statement :

The moment of inertia of a plane laminar
body about an axis perpendicular to its
plane is equal to the sum of moments of
inertia about two perpendicular axes lying
in the plane of the body such that all the
three axes are mutually perpendicular and
concurrent.

Consider a plane laminar object of
negligible thickness on which; the origin O
lies. The mutually perpendicular axes X
and Y are lying on the plane and Z-axis is
perpendicular to plane as shown in figure.

Figure 5.26 Perpendicular axis theorem

— P . ~

Let us consider a point mass P of mass m
, Which is at a distance r from origin O.

The moment of inertia of the point mass
about the Z-axis is,

dlz=mP

The moment of inertia of the whole body
about the z-axis is

Iz=Ymr2

Here = X’ +y’ so that
l, = sm(x*+y?)

I = Smx*+ymy’

BUT smx®=1, the moment o finertia of

the body about the Y-axis and smy” = | ,

THE MOMENT OF INERTIA OF THE BODY
ABOUT THE X-AXIS

THEREFORE, 1, =, + 1,

L=l +1,

Q__rmu_ Ghosbslh  sgers  LIuing Gﬁ'm@g)grrm
2emol Lhfu Hoaug Folus Soemeis 265
persHCatu s germs Geram Gemgogmer
Ble sFsamas Ly Hmanng Hesinis S
& (DosEs . g6, @ineps ojFsaEhD
g umehdsd)  ohdegh  gameCorsim
Cemgasren ysaonmmgL.

P aySiuetei O oymugieTer LMo 556
Heomuen w1 Ghoselly  Clumpsiesr semn  perenme
BH(BGIH.LIL_ S 2 iTemeumm) sarmsteranm)
Cetiggaren X womb Y oyFasadr semsobauyn,
z-g5e sSHING bemESoTenD SEnkSISTeTSI.

ZA

P sy Siueeii Oslslimig) r Glgmemeeis) = srar M Hsom
2 s w yeire Heom Pmé smais.
* Z-gyFewel upbu ysiel Beomilsr Benains Ssis

— -2
dl; =m

% Z-syFemats uibhu (el Qurssier Hensing SmlLG

& e, X mx? = I, Y-aybemeis uidu Gurgseter

Pevosy Pwing Spar wpmpn Y my? = I,
X-aysemets umihu GlumweTieT Hensins S(HlLis Simer.

P st L=I+1;
speg I =Ix+1y

% ymourn,  Gomigoe 265 Goppo
Hemilaamim 1 g.
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m, Al my mam faped gp fwadu adp gl Smemdalilfl
sy i3 e Do
m, - By Cruin G dmsas

45738 Do ey ons [ g

3 Codigrad Qmuiufs Bycians T)
m, - g Oruin i dmasdr

1 455l Gruiu s v e g

2 Codiigrad Qaudufid Byaiins T)
my > my e, m dj Cpradub m; Cod Cpradyh o- map =
ik s
o m, —aig By’ v G mb oAl L P

Tj-mgf = -maj
o) © T-mg=-ma

{or) ma= mg-T =-=---=--- (1)
Tj-myj = maj
{or) T-mg= ma
{or] ma=T-myg-------- ]
h-@=

mat+ mo=mg-T+T-myg
(m+ mzla= [llﬁil-_T:ﬂ'ﬂ'
o= Rrmle - &

+
my = my mafi o= 0 gy B s Bepemt = wheshps gia

T= gl
nm-ﬁlﬁ-a-:ﬂnt!l_-mﬁiﬂ-.
i - -
™ It f = ™8 T
_ _ my —my
{or) T=mg m[m]s
my —mz
T=mg 1_m+11|
T= my + mg— my+m;
- my + mz

myg
r- e s - omem

A ABIDHA BEGUM PG ASST PUGALUR KARURPage 12

Kindly send me your answer keys to us - padasalai.net@gmail.com



https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

www.Padasalai.Net www. TrbTnpsc.com

Equation (3.12) gives only
acceleration.

For mass m, . the

given by a ——(ﬁ Y

For mass oy, the =
R C
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STATEMENT :

The rate of loss of heat of a object is
directly proportional to the difference in
the temperature between that object and
its surroundings.

dQ

T a -(T-TS)

PROOF :

Consider an object of mass m, specific
heat capacity s at temperature T, Tsbe the
temperature of the surroundings. If the
temperature falls by a small amount dT in
time dt, then the amount of heat lost is,

dQ =msdT -—(7)

DIVIDING BOTH SIDES OF THE ABOVE
EQUATION BY dt

From newton’s law of cooling

L

at a -(T-T)

aQ _ ity -

dt - a(T Ts) _(3)
_ msdT

-a(TT) = =5~

dT_ _-adt

(T-T)  ms

Integrating the bove equation on both
sides

dT _-adt
Im _Ims

-at

In (T-T,) " s +b, b, integration

constant

Taking exponential on both sides,

aA
T=T +em

Bl gt Bl -

S gl Cay By b fgp Seedi flgbe
el 2D pesed s gauil Lo ugae apun ey

I:.;;rl T-Ta= E-E'-f',l
1

o) T-Ty=hemr
a
2 TeTg+thems ——— (§)
Eim. %= bh— o
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b
here b2 =e ' = constant

(o]

The minimum speed required to throw a
body to escape from the gravitational pull is
called escape velocity.

Consider an object of mass m thrown up
with an initial speed vi

The initial total energy of the object = kinetic

energy + potential energy.
GMM_
E=1mv (1)
i 2 i E

Where Me-mass of the earth. Re -radius of
the earth

when the object reaches infinity distance,
gravitational potential energy is zero U(co)= 0
and kinetic energy is also zero.

Therefore final total energy of the object
become zero Er=0

According to the law of energy conservation

=E —(2)

substituting equation 1 in to 2

1, GMM_ _
SMV - = 0
1mv2 = E Where ve is the escape
2 e R
speed
2GM
vZis= E(GM,=gR?)
E
vi=2gR

Escape speed depends on j) Acceleration
due to the gravity ii) radius of the earth

it is independent of the mass of the earth
and direction thrown.

Sl Sl

Comimgs: Sy Cowh spdlamafidr SiELE Comi conins

waidfiar ST Saamd -
. ueiir Sog =M,
uehr sy =B,
L paiar Gang =m
v DrEpaTang v, Sesliosfde Cuatpred i uRSpsy cEa
+ Bpee amn Qomie Si0d
E = gy s suipd + yail o sy See aipe
1 , GM,m .
E = : R, (1)
. ﬂﬂaﬁﬂlimﬁ?mﬁmwﬂhﬁw
v omfre oo i
E, =E
L Eld',m_l:l'
Fha R
1 GM,m
—..I1TI.'IF|— R'

marea SEUE Cesorany, FLUar whess Jm;.ﬁlh*mn.%ﬂmmp
Fritgg s Qo pefor Sepemy SThERda

Cogprs AE0E o Qumper ol fmsmy siiggda

yeibdcr g =98m s g B, = 6400 km odngeds v, = 11.2 kn s
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e escape speed of the earth=11.2 kms

The x-component of momentum of the
molecule after collision = —mv_

The change in momentum of the molecule
in x direction

=Final momentum - initial momentum =
—mv_—mv_ = —2mv_

According to law of conservation of linear
momentum, the change in momentum of
the wall — 2mrv

The number of molecules hitting the right
side wall in a small interval of time Af is
calculated as follows.

The molecules within the distance of v Af
from the right side wall and moving towards
the right will hit the wall in the time interval Arf.
This is shown in the Figure 9.2. The number
of molecules that wwill hit the right side wall
in a time interval Af is equal to the product
of volume (Av A and number density of the
molecules (#7). Here A is area of the wall and »
hnumherofumleculﬂpﬂunﬂvulume(%)-
We have assumed that the number density is
the same throughout the cube.

Not all the n molecules will move to the
right, therefore on an average only half of
the n molecules move to the right and the
other half moves towards left side._

The number of molecules that hit the right
side wall in a ttme interval Ar

| - SAv_ Ar (°.1) I
n the same interval of time Af, s

momentum transferred by the molecules
Ap — %A\—, At =< 2mv_— AvEmnAt  (9.2)

rom Newton’s second law, the change

momentum in a small interval of time gives
rise to force.

The force exerted by the molecules on the
wall (in magnituade)

| F—%—M (9.3)'
ressure, P = force divided by the area e

wall

v? by the average »- in equation (9.4)

b i medahlipere C .
. Oarirsnel : N rprpe—
sgarara
aTayr Darmaanl o usas =1
e dk pecfian muneias =N
L gees g g fag =m

oy uis.gair ging.ir ging .G Ousiramahir sadki ¢ -

mmi ade. ygar fmsCas aped v..v,.v, J8a
wts ] warp cawes safa Corgegrs aggfani By wy

WMmﬂMM*

Cotggea garyam, pedsgor Lagidian r-ap - myy

Corggeae dary wry, passgda Lipdfin 1-ag =-mn

rata 1- yadfar fands rjgurpe® =-my, - mp =-2my,

23§ o Sfadar g safie Ly opTd = < 2my,
saufiar uniy A oppes grag ool cdao wees pediar menadlams
sgrag cvinen_ifd) o (= 2) wells At Corpdlé amgués safi Cargs
Mm

Noght =5 xv-in,u ----- )
e

Ap= hl!aa:%lnn X2muye

&ps lu, il | —————- {2)
& Av malt -
F-E-T-“"'
CUTTLOU HiErTgl
F Apimn -
’ITI 7 =S MAY, =——— @)
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