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IONS & ANSWERS

ieno 1cnu uccm ng in lmtulu, \'V].I_l_c]l‘ cmlld 'scl‘ve
i e bl 4

I.I - Name severnl repet iy
as reasonable time standards. . E
Aus.  Any phenomenon that repeals |tself‘ after regular llme m{ennls can bL uscd as a
: time standard. The rotation'of the E'u ‘th on'its axis, wlnch determmes "the Icngth O]
the day, has been used as a time standard from the ear liest, times.. Smnc‘_.othcr
< repetitive phenomena which .can be. adopted 'to define! ime stand‘-‘grd are
§\ (i) Heart beat (i) Human pulse rate (i) Oscillations 46f.a. simple *pendulum’
2 (iv) Revolution of the moon. around the Earth (v) Clnractensnc vibrations of
crystals such as quartz crystal (vi)’ Radmactwc dec1y rate Yo some: substances ie
HalF life of-a radioactive substance. - . y
1.2 | Givethe ‘drawbacks to use ‘the pmwd ofa ])l:udulum asa time stnmh:d
Ans. The main drawback~of ‘a pendulum’ to adopt it nme standar;l tis lI'lL
‘dependence of its time period on the'value'of * g' at any place"Hen . the penod
of a pendulum of fixed length. will \be different at,places where value jof ‘g
changes. The other requuements ofa sunple pendulum are tlw.t shouid be ﬁee
from frictional cffects ‘ideal simple
pendulum, ; 3 :
1.3 Why do we l'ound it uscful Lo Imvc lwu umts for the ai ot
kilogram and the mole? -
Ans.  The ameunit of substances can be eslnmied by two n'Jelhods e
(i), | By weighing for which the unit is kilogram ¥ A
(i) By, coummg the number of entities comamcd in the subs:'nce Ior wluch the
unit is mole il SMHHE e ‘
1.4 - Three students measured the li:llgl'.ll 0 ecdle: wnl]: a scnlc on which
minimum division is [mm nud recorded "as (i) 0. 2145 m. (u) 0. 21 m
(iii) 0.214 m which record is co::cct and why" -
Ans.  The least count of a scale is 1 mm or.0.001 m. Hence, we can measure the ]cngth
up to that accuracy. Thus, therecord it bcr (iii) 0.214 m is correct.

1.5 Anold saying is that “A ch'uu is: ‘only -as stlung as'its weakest link”. What

analogous statement can you m'llu: lcg'udmg exper mmm.:l daln ust.d ina

2 computation? g ey d

Aus. The ;Lnalogous statement of' old- s’lylng, “A'cham :s only as strong as IL‘S weakest

link” is that .the result of. an expenmental data'is as accurate as any of the least
accurate measurement used in the compmmmn

1.6 The ])cuud of a s:mph: pcudulum is ‘mensured by.a stopwatch Wh'll t)'pc OI'

. errorsis puss:blc in the time period? -

Ans,  When a stopwutch is used to measure the; ume perlod ofa, Vibranon, one possible

4 type of error is'the zero error in the stopwakch whicli is a systematic error'and can

* be corrected by applying Correction-factor. The other is the human reaction time

to start and to stop the stopwatch 1L is called personal ertor. sty

:l.ﬁrsu_l'fsl.:mcc, the

Docs 1 duucnswml ..mlysns‘g

l:ous!.qnl off

:csswu"’[lxpl'un. :

ns.” The method of d;mensmnal analysss docsul j,lve 'uwr ml‘oumlicn about the
dimensionless constant i.e. number | only:’ The:!ivalue ‘of*/ the- constant of
proportionality has to be determmed either by exper 1entally or lheDrehc‘ll!y

8 W’utc lhc Lhmens:ons nf (1} Plcssu’;_ (u) Dcmny :

Dinicnsions of Force"

Ll
ns. (i) Dlmensmns of'[’{(lass‘ure “Dimensions of‘Alca ;

IM][L][T"] S o
or [P] [MJU:]rrﬂ s ol g

i Dimensions of Mass H o
Dimensmns of Volume

[r)} - L‘l

ort (o) WMLUﬁ
f.9 The wavelength * 1" of a wave dcpcnds on'the :.pccd v of tln. wave and its
frequency ¢ % Koowing that' - 7 Sk

(ii) Dlmenslons of‘Dcnsuy =.

]

o T Tl T e e e Fo G s - e e U

A= L A V) = TET) and lrrﬁ rnff”
Dcmde whlch ol'lhl: follawulg is ‘correct, f Vl\, or _I'I= “"_-"-'

'(\us. () To check £="vA
The dum:nsmns of left hand mde RS R
[f] =TT prid

The dimensions of right hand side

. [vAJ={LTx[L] = LT :
Thus, the dimensions on the two sides are not same; hence, lhc cqu‘\non is
not dimensionally correct.

- ¥
ROR LS S |
* The dimensions of lelt hand side i LrE il
(2 ST s 2 gl GOVt R o
The dimensions of right hand side gy < '

Lol LU g
. = 'l - o
(A1 "kl 3 e, . vl
As dtmensmns oftleft Innd mde 1rc the SaMe s that 0F11=rh1 h'mcl sxde hence this
equation is dmmnsmn".lly correct. b
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 NEASURENMENITS

berence
' The desire 1o lkrnow abeuk : , evenls and
natural phenemenen orsund us LA Aclence.,

The werd Scremce’ act CoMmes ﬁl.om e
Cireck weord ‘$cro’ ﬂ"'l.-E.a.mJ‘Lg' ‘Lo ﬂ’.&m 43 the
Huustugiﬁ aél,t%- In pmt,f : IV-I‘LGWW "t
as the lneouledge expands , s complele md?bacmwm
xmpessible. . I delence was divided. inte d-'zﬁ—
orenk bionehes. The twp main buanches og Aelernca, GAL.

() Physt Selernce

(i) W Selence

Prvsreae Serence -
_ It deads wih e non- &Uwﬁ
P—Aﬁd,u:af; setence 13 oduvided unbes pﬂ?{m&l,
Cﬁemm»b“d Astron G ete., :
Brotosicne Screnze
"It deals uvil Ut ecla .
B cal seternce 45 ' B% wnle. Mﬂ?z
( science dj’ mimﬁa),ﬂotama ( Sedenco. 05; pizz.rdtd) A
Puvsics :
Physces £ Hhe branch eal sevenct which
' p betuewn them. It also explains fthe

The (wotd ‘A{':HV.SIC.é’ af_tuafﬂa- comes D’A,om e Gaeek
wrerd. m.aa:u_mg ‘native’, R,ea_eﬁe-.g phﬁuu L 0L Aclenc
a{gabf‘? with  the dﬁui? o} noluse and

X
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Brancyes Or Prysics
: - Phyocciots at the end of 194
rent be te believe Hual ‘ abeul ;
.J’mezﬁmn ﬁnidcﬂw.. Bulb ol .rmw:#m{; 20 cw
Avme e EHDML'WWM ﬁ;(l.{.td showed that the Laws
disemuened. Bg prestous secentiats need some meoll —
fealion. After. ol aspme new branches of p/\avu.m
came ints exuslance geven  as
1. Nvcrenr Puysics -
Trol brarch Eﬁ' plaxu_'cd which daals wiih
e atermue nuelel, It £ Aclated Lo newbreons and
protens  which form the atornie rnueler . Newlions and
Pxpstm are called nuclesns.
2.Praricre Puysics or Hien Enércy Prysics
TRat hrianch 05' pl'lam_u whuch deals wilh
the pasperties and beh outour. of QLWMM# porticles.
3. Revrarvistic INEcHANICS
- That brianch 65 p’uafbcu which deols wnih
Mhese objects wheh are meving wih, veleeclies

mpp‘{,&wul to that oal
4.%30r1p0 S1are Puysics

That branch of phasies which, deals wil,
the stouckure and  preperties oéi Aelids.
Orver__ Main  Ano New  BRANCHES

PPRoysi 1s Hhe etk aurentod all
pesences ond ﬁg be Aard o4 mJL a(f oull Ez}cﬂm

Seme olfher moun  blanches of- ,ahcf,z.;;m are

% Mechanies + Healr and Thetmedynamics % Oplics

% Flockrot s % Afomec Pﬂgy_cé # Molecdar f*ﬂjﬂ,ﬂé
# Plasma. P, 341.55 #* Space pﬂamlcd % Quankivn Meckances,
Some new baanches of physces axe
# ﬁﬁ?pﬁg&d@ * Pl Chemi
% Astrophopics % Heallh Phlysics elc.
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dcove O Prysies
e R PW L6 ene Hoe fundamentgﬂ
Aererces gAsM wriilch,  olen W’ffu? ACLenees are
such as  nuclean "pﬁ#juzl , selid state ;.uﬂJdmg-,gJ
aelabivistie mechanies, ele.

h;a;imia muest W setence deals
with e werdd of exta ,Ew\g,e Auch. os  unRise,
e wetld o exbuwxd? smadl such as electrions,
prolens, neuwltens, mesons ele, and He woilal of
MmMJWWMML&EM. |
HMm%MMn?aMQMGjmﬂ&M’:
Hue.ata,mctm%/spmmtm,%ﬂ m&ne%{
drfperent ,t,;#mz of golces «n the universe , Hhe 4}1&&_;
aclion betereen da.ﬁd—eﬁ.e.n.t portbiucles ard 5o eN. -
It Ros an imporlarnt Asle am Hhe other fwgddi
ﬂﬁ— AeLencl ﬁln.d.c?m bR Ee new bianches Auch
as  blophpies | as A, physical dwwfa vy Pl
P;%f&ka Pas alse ' '
Hoe " develepmaenkt t.g:!-.n.@.!g;gx ard QI\?A_ILW.«LA_S { "
Ife ,chﬁ;mnf‘f.ﬁbn ngm and. aeﬁaf/_pt rreatng 035 COTNIY —
niealimn ore ouwe ta PA?J,(_'c,d . TRe c(pmf:ut@a, radinettes
. are Pwiu{ﬁ cﬁ. C}u_'o:l which alseo d&w&ﬂaprm' #\,em
Hence we can say Hak Pﬁ?&w 28 Hee
basie bmuo\g blocks 05. AeLenee. .
Prvsicar Quanirrzes

T&m%mrm.%wﬁ;du Mrmmdplﬁadmfﬁo;:

vmlm ’

Fo. example, Mass ; W,MI'UH%,W‘QQ
Iveres O Prvsicnr Quanrrries '

e e divided ints two calagosies

() Base @ uantities

(i) Dexdved Quartilies
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Base Quantities

ez PAM WMEA whilch are net
d“%‘""""i v leamas ﬁa’ other guanhilies, called base Wu&m
Or e nmuninuam  neandes, ga‘_ e /,J.ammf
con be d_zﬁ'x,h.zi_. called bouse guartilies.

e I?ﬂ:waﬂ examplos [75 base quantilies aie
Mass Lzm?}k and Tume .

Measvrement O A Base Quantiry

Ife measusemonkt oa'-a. Ba-ﬂ.e.?fxw\ﬂtag};,bmed on two aleg
) Chetce of o stand.and

wie the sbandard. gt E X E

An Zdeal astandasd Aasgtupl B AR ot oaiitios
It s asseshle.
NIt £ anvariable.
Derivep Quantiries
- - FPee physcal guanblicn which ate
d;'.a!om_d tn Eearna Gﬁ- ofher, PJ%ME %HMMM
or Fhose physceal quantibis which one
Fo, example crz{mi? 4 M(‘.’.Mm . ponce, eneig. ,
powen ole.w.g , moementum Logue ele!

Nore:
u.u‘k#pﬁymkﬂl 3;;..::»1)5.!.1% are  He blulil.n? bl opecks ‘%E ,ﬂjtéraﬂ
wseol Lo express the Laws uﬁ p&.aw,'cd. Is Aepresenk a
physical Wﬁiﬂ, we nead rrm#mﬁm{z ond  enik
MaaN1TUDE

Tte rumesctal value a p}lgw.c,a,ﬁ
JL:EJ C.zlﬂeti btﬁ Fnﬂ?ﬁﬁms. 03_
Unar

e Atandard name oj a

ko knsom ‘HL-’\M?A- the whele LU‘E"UE:.{_,

i

cubdc)
wnlk,
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S&Nm#utwoaﬁfa&mmmmm
InlﬂNiOmM.znmgnMaMﬂum,e

U#%ﬁmmma'ww

5\.—-‘\.‘.-:' St i Wt o
ummmmuammag
the phyical  quantily.Se uniks are alse dinded ks
Jtmcal'aﬁ,m
fJJﬂmUm.b.‘.
(f) PDerived Pniks
BMEUHH:;
OoR TMM&memwmmw
e called. base wuniks,
In SI- unils, Hhere are gewen  base unils in
which 4soren bd:.d-e.ven.‘hDu Mnmgéw_nm

Ibnsn Gunmzrv Iane Unzr [ S'rmam.

Mm kﬂ
T 5
A
Tl-mda:mmu Tmf ke!.ut-n K
cd

LWM

Ameunt oﬂ- Substance mol

Derivep Uﬂns
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In Tenms ﬂ.c-l

Base Unzits

Dentvep f)sn:vau

fNuvantrry| UnzT $VMBOL

Force N kg m.§*
BN o1k ; J N.-m = kg.m*.s“‘
Pouren W FS = leg. m. 5>

Pressune Pa H-rﬁd:: ka. I"‘.\'1‘.IJ=5_2

Lureenarionae Sysrem Ox Unirs or $1- Unurs
T T In 1960, an  internodionad m,gntru.adl&.em of

which the. mest developy contrles are member colled

Generar Conrerence ©Of Ercurs MAno Measvres” Aas

been eed to esbablush o new 4?4&!’!}1 ewnnids .
THus ?;dtam Of units 45 called “In TERNAT‘.‘E:-NML B VSTEM
O Unirs” o “S1- Unzrs?
Now SI= unibs are é-eu".g a.a{n’bgwoﬁ

Awﬁﬁ(' Aie Mmun{'lia en ol .dcu’/li‘ft' e oeides SI- unils
one  builk ufp jrom  thaee lecnads ej— wrnlss,

() Base. Uniks

{?Il-fuﬁpiemth Unils

(it Deardvred Uriks.
Dectnzrion |
called intesnalienal A?&L‘UH oa( onils oA ST - unids,
Bnse Unirs ©r $1

The SI juysbern hos seven boae mi,!::,fawﬂe
phpsical  guantdies @%,M,M,-MPMM, |
electrie. eumnend , Lunminous uu':z.rw.% and mmunfaa’-a@tanm
DW u&’- bﬁx@e_ wruls M,aipznﬂd

The SI- unik oﬁ l.zng% £ melrie deneted ba ‘m*

Decinirions One motse & the distancas Fravelfes by the

¥ WIae.  AFy  [SOUCLLT) d,wu:? a bime df- 5/399,'?9%453
Aeconols.

MNerre




Fsc Physics Chapter 1

TMSI-M%WQ%MMEH i
Derrririon: One kilsgram 1o the mars of platinium (90 )
and taldiam (1O 7) aﬂf.gg W,J-Fm 2 ci-cafhalumﬁ
P 9cm in ﬂ.z;glu.t kept alb  Intexnalional Burean aj.ﬂuﬂ.ta
and. Measures tn Farance. :

Iis mass standard mmdetufpinlﬁ’ﬂi.
$Seconp

e SI- uul c:B‘i Lime 1s secend densted by .

DeciniriontOne second g5 the Iune aum.ng which
9.192,631,770 vibiations of Cescum — 133 atom take place.

It lune standond waa sek up 4n 1967.

Kewvin

Ite SI-unid of ”L%”wigrmu}; temperadune B | Kelann
denoted by K.
DectrariontOne kelin is he a%a.c&an 1/,73-16 of e

thermeodynamie  kemperaline of e ticpple point of
waker,, Tal potrt’ of o substance w5 Hab temperaline
' Liguid  and vapsuh Albales one in
Licppla” peint of waler i» 273-16 K.

Tte SI- unik ﬁJr elecbive cusnend 4 amf?ﬂﬁ.ﬂ. denpled
A. ' r
Decinrrion: One ampere 0 that corstant current wﬂxfcﬁ.
,v'_é, matndained i twp Abbm?ﬁf pmﬂ!{i condueclors cﬁ
g'nﬁ(m‘re _Lz:\?% m?ﬁx.éyﬁly_ ble anewdar. casss - sectimn
and. p«!.a.c,ep(_ 1 nﬁi}tg- afaaﬁ,t i vacuwy wpuldd
betureen fthese - conductors o force egual to 2x10° Nfm -
(newten per metxe) of: .(_a.nglk :
TAis  slandard wndb was sek up an 1971.

fﬁ.e&!-un.ii‘otf Lirnuneus Wmu&/%

D&liéa}\b.t:ac,anid@imba

Canvern
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Decinirioni One cardela & the sy of
He Wm ditection a ,g..guf-a.:g
sdquane  melex 031 a black b.:‘gia : o‘f
eralicse o} j"’ewﬁ platinuum under a pressure  of
101325 newten per Aquare melie

Ais standond. unib wras set up & 1967.

"

More
Tm\fhmtof Mojw&m s mele
denested ba mel . }
DEFINITION:One mole 4s the amsunt of oubstance of
ﬂ;dﬂo;@ttm wﬁm}umadwdﬂ endilizs o
here are albems  An ﬁ-ﬂllKg oz'f carben 12 .
TRis  sbandloasd urnik was st up on 4971,
Svepremenzon Unirs Qe S1
Cortain  unibs of SE haue) nob been decided. as
base. wunifs ot detived! winils lzy Gerneral Corference an
lf'\.lu'g!xbs and Measur2s, These wnils aie c &LPPLE-
Feou fﬁimtb&&ﬂg,&%v_ M.E,GI\L? Lewo
me’va.ma.nleua curus 05 the guantilies. plane atn?ﬂe
selid Le g¢ as
(") Radian
(i)  Steraolian

—-Tﬁ.e. W?mw‘a' il Pﬂa_m ang.&z_ A
Aadean  olenaled 6@ Aad. Oﬁ
Dectnirzon: If Lingth. of arc linghh  becomes egual to
J the

the Aadius of fthe circle, then

cm,é?ﬂe, Aubleonded a.!:#:&.e ceﬂbte,o{f-
the eacle um?ﬁbim Aadian.
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- The sup, wnil sodud. 18
stexodion  olensted ;ﬁ.’w s M?Q
Derinxrion: One steadian Ls He

equal te 1,650,763°73
tn vecuum of the orange Aed  Aadizfion
emilted Ey fhe Krt.:?lptefl—-aﬁ atem.
$Secono (OrHen DEFINITION)

- One second is 1/86400 poart of an average
05 the 3&!& 1900 A.D. dﬂﬁ
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The number 1347 should be wrilten as 1-347X 10",
The number, ©-0023 should be wraillen as 2.3 x iﬂ_’?:
fDNUENnnN:; "_ﬂﬂ IﬂDI{ZﬂI’ING Enrrs

A e e e, e

MW&IMWWMMF&PP&

;o mundd qluen as
Cf]Fu!anc&M.:mﬁﬁdmn&tbegchMa
WMW%M%%&AM&E newten.

(i) The osgm.bm’. af e wunift nameadl aﬁ-tu.a. Aetentisk
has inlial coplal Lelters puch as-N 301, newten,

(11i) The prefix Akeuld be. widlten bf.ﬁ.m the wul wibeul
any Apace such as 6X40° °m 4 whrilten as 6 Mm.

Uv) A combinalien 05- base wrnils ss wrillen each wilk
pne space apmt.ﬁmzzmrfﬂt,nmfanmetﬁg s urrilten as
N m.

W}CG\"I"PGUM pu!zsl-li?/j are net allewrdl. Feu e,xn.mf)lz’
1 MU E Moy be wailten c.'Ldn iPF

(Vi) A numbes, Lke 5.0x10%cm may be expressed in

tie netation os 3-0x410°m. _

(vii)When a nmulliple oﬁ-mbmdturﬁtihwiom
pOWeA, , fﬁ&pmaﬁahwtnfﬂcaﬂﬂ&emuﬂzﬂeaMmt
the bose wnib alene.Feos example, 1 Km* = 1(km)" - 1x10°m"

(vill) Meausurenents £n pﬂ,a.‘:bmiurmk rmwal be Aecetded
n the mest swlable urbibdFmﬂxamplz mucismeles Asciew
gauﬁgmﬂmm,{n mmbutbeﬁm HLEMQEEHL

measusements must be conveated inte SI- bade wuls.
pﬁEFIXEi

e e e el

p%mmmwwm%ﬂ

small numbeas mulliple

o -
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I Lg/mt Vmﬂﬁ?-‘!t’ixlﬂ ’m — 9-46Xx40°m — 9. 46 Pm
5&/7@13 EE&L Sonadles rmfnbab Like
Ra.dmoﬁpmn IZJ(iD em —llxtﬂ *m =1-2fm

Smwnmmlﬁ MMM&&&L@AMWGA

Facror | Pagrrx | $ymeor| Facror | Paeeix| Symsor

107 |dec 10'

=1 h- 2 : ; 10
10°
10°
10°
10"

Iu.‘f

3

I'H'b-dm‘.gﬁ-ang-

Rensons For [ rror
TAe esron may eccur n & measurement due fs
j.NWM oL Lnexpemence of a person.
2.The jcw.bﬁa aﬁoamma |
3. Unsudable melMed ot te.c}umbu.e
Tvees Of _Error
Thene are two t%ﬁ:m aﬁ eALoLs
(1) Randem Erioi
(i) $ e EALOL
Rarnoom Error
Rardem eimes 16 gad Lo eccun wfwnfw.,peatep{
measusements of Hhe cz,wanﬁ% gle dJﬁeunt values unday
he rame condill Rmm&wumm
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ffect that influences
P"“M""*Wﬁ%%ﬂ”a

The

Ui Incesrect

. Itcanbewby
wuh  ofher, mese accusalte
Mmbaﬂlf;}ﬂ&&ﬂ‘-

RINTIES
iy

L L

A sibtualion that covses 54’
abyak Ve  Acsulls of measurernents. |
descatbed os an esres  n measurements .
Rensons For Uncerrninry

d
(i) Nalusad vorialions oj tHe @%eﬁﬁ
(fIT) Naturad btcwﬁi: g i "3"
a. ‘!)E}n.d.an
Sicruirieant r E

S B In a.ma “"?m"" wmenk, fhe ac:wmlz,!a knoum
d;{gibs ijlmi e fmat d&u&'ﬁ‘uﬁ Cbﬁd’: are collopl niitpes

OR

The * whi -
q{uﬂ%mm” Mp{mi measured.
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aa
cr’:wd?:b I,ﬁél,i,&,?,&,ﬁ are. W
Hourewer., zeres may ot may net wﬁa@-km%zm
ng  fudes may be adepled.
() A zers betureen twe W 5,[3(;_}1,2,5 £
- eg; 0012 , 3012 ele.,
(bJmei&M&LejtoJW‘cmt GUALCE are

not 80 ;W. e.g4, none of zeanss n O -00467 o1 02-59
L5 agmalu:;mt : d
() Leros t&&a%ajaWW

may ot moy not be . In a{za}hﬂ.ﬁjﬁﬂ‘ﬂ.&n!zﬂ{,ﬁ
to the Aghk of a sunifccant flure dre Bianificant.
example , all e zernss in 3:870; 6L 24000 are W

Howeuer., an.numbers Like s,onﬂk?, e numbes,
of signipieant zoued found ouk by the azudsy of He
mawm? wolen on  sedendpl i Kg.
If lLeost count i» lﬂkﬁ,HmnMuMbeﬁhﬁu anife
fgures and  wrilten an 8-ﬂl}xlﬂakg £n ,f,euu\bﬁ,u: nelalisn
and a5 on.

(d)yWhen a measurement £a Arcetaled o endpe
W,MWMMMofIBM:EE
signifccant . Fox, example, 6-50 X 10" there arie three segni—

anNMuerrocrearion Ane Division QO Nomeens

Inmu.lbpﬂa and. divtdeng , the numbers ¢

W%W%MWQ&MQ,ML& be.
pudbiplied o1, divided.. Fex. example,

597 x 12-839% = 108 -7983 = 109

19-89 = 5.47 = 3-63619 = 3.64
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{m}ﬂnmrmm Lo Svereacrion QO Nomsers |
In and. numbea,é., He numbes oﬁ deeimal
: n Wm A.’.gu.M be egual te M,g

added mmmmtzdrnmmfmm

Wumwnmwmﬁmﬁfaﬁz

decimal which. +5

For Exmﬂpﬁz;m umLtta-adat MWW
e;:q:&,e&éecimm

Case (1) [ku.e.{u}
72 -4 2 - 7543
3-42 - 4. 10
+ ©0.003 + 1273
75523 3+1273
Lorvvect Answen =TF-5m | Covrect flrnsprer.=813 m
In caseli), the numbesr 72-4 Aas the smollest dectmal
P!ac%mdmmzmaw»ﬁé—ta&adm
decimal [\ postliions ‘whreh 15 Hen 75 -5m
| In ‘cose i), the number 4-10 Ras the smallest dacomal
and Rencz Mwmﬂweﬁtﬂfﬂem
desimal peslions which 14 fhen Z.13m.
$imilarty , we pioceed ﬁeu subbraclion as
Case(r) Ca&t’_{.ll} '
99- 3 ' 6!3-5
—55:42 — 32
14+ 38 5753
Corvvect Answen =44 -4 Covect Arnswern=537-3

Depenpence Q).r Nurmeer Or SIENIFIEHHF Ficores

In mmmrnent He number. of W
ﬁ"?m do.,rxamia Lpon He fga&w? ﬁcu.t&m

1. Decree O Precisiorn_on_ Accvancy e Neasvrin

Device
The numbea oa" W Wa eneseases Wb
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For e, il we measure He Eeng#’.. @ db\.a-!?}!f

Line wndh 1TLLE A'ﬁ.&a[{’mm,ted & em a.rwlz..‘m),uﬁﬂl.q
rennier collipers muﬁ}ﬁaémww,&aucw_cﬁ
%{_Mﬂ,t frgunes alse MM:IJ ,Lonﬁh’»oj e Line
meadsuied with & melbie Asd 4 i‘l--lc:m’,#v.xim:.m.b%.gj
EM.%IMWMQ

2.%12¢ ©c Bobv
increase in Mze of Huebodg
For example, paadss 03'; A Amadl bob iy 5'573&”“
Mmmwbujwﬁww #umeamim%‘lm
bob 1. 14-56 Ad-vu\g th 2 W .
mﬁﬁff Or ﬂppﬁzrrﬂﬂnﬂﬂ 369“"
Tre rumben W iicark frgunes decreases with,
For example, if the andivs of earth 15 taken as
6389 km, the W&%WW@&&M%J
s taken as 63I9Okm appliexi ,MMW
i Waee and if ik & GAOOKm approximately , Men

the number g_ mgud«az\t W £ tws .
Rovnoine Oer Latn

N e g

Lsuniag o
Ruces Fﬂi Rovnoing Oce Dare
1. If the fosk digit to be drepped i
e lost digik Aekained should pemain uncharged . Foy example,

15-53 1 Asunded uﬁ as A13-5.
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Z.I& Hw,&durigp& to be drepped is mste Han 5, He
digit ko be fokained is incrrased by 1. Fou example, 12-36 ir
Amurolod 033‘ as 12-4,

Budf e digit to be diopped £s B, the previens digit uhi
14 ke be Aetarned Qm%iﬁﬁfbmmmﬁ
as Auch ,«2} Ak O aum.l—'ane.xa.m?oh,iz-35 £5 Aﬂundml% as
12-4 oarnd 12-45 os 12.4.

More examples oﬁrmmhm which are Asunded off fe
hAee  Adgnifd ; : @as
WWEEA?MM off s 43-83
$6-8646 s ssurded off as  56+9
73650 3 reunded off as 736
64-350 s Asunded off s 634
EEE&E&IGN

Wtewmwcﬂmﬂiﬂm offer,.

Tie P{zu,sm cj'mmmmt L8 a’aunci Méxar
lhe dewice bes wsed . The smaller. a Flgmlf;udnlc%/,fﬁ.e
mote p&auj:ﬁw should be cdedd.

Aesorvre Uncecrninry

.-.!5 the iruliad and j.ul.d.f— posilions . The
—‘tﬂdﬂh}lg 4 TO-05 cm which 5 new deubled and (s
colled absplule u:wAlﬂinta e%mf te + O-1 cm « Jo, absvlute
uncerbainty 6 equal Lo fe least count of the messAing
Frocision or Absolute (}m&iain% = Least Count
=@-1cm
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Precise MNMensvrement

Froncrionane Uncerrnrnzry

TRe sralis doast cowunt fhﬁﬂf-‘m‘g‘ dewpice
te He measured :mhm%e s colled f&acgan.aﬁ um:.e){tami?

a ; s L east Counl

. Une % T Measured Value
Percentnce @necenrninry

It s e Aalie otf Least count ctf :
device te the measwried tmlel and Hen m”"‘e":‘m"‘? ;

Least Count 100 7

(PP Uncertaindy = o et * 106~
oL metaﬁz Un.cebta.bu% = Fradional Unc.u.ta&u%x 100
FAecurnre E MENT e
An accunale measwsrement o pne which Ras Dess
Liornal anly o percentage ance nly of, eries, .
%;;_ggmgﬁr Or lorae Uncerrainry In
Finne Pesorr ~ = ;

e b g S B o

In erder Lo assess the totad iml.tdmfa
mw,dﬁmmmtﬂmfﬁaﬂkﬂ%m
i adl Hhe crwwboed in Hhat coalewdation. Be maxi-
be. ‘l}ﬂuni as ﬁﬂ{f_ﬂw&.
1. For HAooition Arno Sverraction

When the M‘A@ﬂ&ngmtuea are added er subtract,
the total nty in’ e finak inky th M
Elu'wdl MWWM b adatu‘tg a&aﬁﬁmﬁmm&z‘ 24
LN Wmﬂammmg
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me& the distance xaﬁmibgﬁuedzﬁm
betureen Lwo soparakte measusements
x = 10-5+ -1 cm
ol X =26-8F O-1 em 44
=N -2, =262 — 10-5
o4 x =19-3 2+ 0-2 em
2. For anpucnnﬂn Arno Division
CMA_QAFGILAU? measuremenks ore  mulliplied. o4,
aLu.?LﬂLEﬂL then Heir F@Lcanf.a_gz uncestainklies are added fg

M&W&M&Lﬂl

100

Za_g,a Lm.(.e'll,a.mi? ﬁm_l.-"': g;x ioﬂ:“-'b&“tzz

# t B P - 0.05 O .
/n_gﬂ um:ehbunfa ‘5‘0‘/1'—- mx{?ﬁ.:a&m 6/.

Menee, tetal uncmthxla in R w 8).8%
=¥ = 2 .19 i Jge i 437
v K= @-2 + ©-5 shnms
3. For Power Fncron
| If  peurer f-ax:tm,  wrwelied tn measuiements, Hen
mul&p% the p@w\taga creestai bﬂ f'ﬂat POWEA,
Fov example, i He of the velume c::,}
o sphere witng Aelation V= Y3 1A, Hen

Jge uncerlasinty z.hlr":ijag,a unzvaaﬂmmM;L

Leok
Eadius 03 dPAEA,e =A=2-25320-01 cn

0-01 100 _ .
So Jogr uncedtaly i A= 50 X ok =04 )
Tolal /."’ﬁ“ wu:r:'{tau\%’ m Y = 33{0‘4/-: = i'ZZ




3&;%%%@

A2 A 1
V=5-7A = ra—x&-ifl x(2-25)

ov  W=47-689cm’ wih [age uncerlainly of 1.2,
A V=47-T £ 0-6 c’
4. For Uncerrningy In Tue Avernce Varve Or
Many MeasvREMeEnTS
For Hus purpese, following malked is adepl
C;}de'fhe.w.agw.unhmo& measured volues,
(if) Frnd He difference belwreen each wweasured vadue

(i) The mean dutallon o4 mean dﬁefl.am:ﬂ_ s e
u‘r\w_ta.infg-:ln He. aurerase velue.,
For. example, the scx wdu‘?a 05 e onderemeles
sk gauge MMMMMM%a WAL £n mm @
1.20, 1-227, 4-23, 4-19 , 1-22, 1-21
Pen 1.21+122 +2-23 +1-294+1:22 +1-21
ﬁ'w = 5 .
nw = 1.214 ynm
New , He olifferznca belurezn each meastred valuz and
value | m?,ﬂ.ﬂ.cﬁz\-g the s1L9n L5
0:0190:01 9 O:02y O*l}i?,nﬂ-ﬂtg 0-00
Now mean devialbion L mean %ﬂm LA
Nadr Devcation = ﬂ-ﬂi+0-01+D-02;o-02.+o-01+0m

Mean Devialion = ©-©1 mm
Hence., tolal wmef-.tm.ta AN mean 04 average value is
1-21 + ©-©2 mm
. Forn Uncertninty In Taimine Expeiment
badﬂ mjowd,#ﬂawmblm% £n He bLime percad s
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Fov amnpla,ﬂ.ﬂ.&:ht. G}JO vibaalions a‘; a
simple perdudim ﬁméavq.dtop walbeh wih Leaal
count oa‘- O1ls v 54-6s. _

Thas, fine perisd of sirple perdulum is

¥ = 5‘:‘;6 =41'82s wih w\.cu.bam.ta ﬂ—a- 0-003s

So, time perisd T i waklen as
T=1-821+0.003s
e Drysicns Quanzrries

Exnmpees

Divension O Seeeo
As

Spees -

-~ Dmnm%apmqﬂﬁm o W i

nmm o‘f Temee,

oL

Rﬁn orotione. VeLodty W
T e E
—'-&M%mduaﬁbn:[m]:.%‘i




