
2. Units & Measuremenf 

Physicg deals th Calnl ahie ansdysis 
and studies, for this purpose Some Standars are 

aequires. termed os units. 

Phys ica quantities are ot two ypes 

fundamertal quantite3 
The quanPities dhich do not dependy u por 
other quantity tor ts measurement is Calle a 

Fundamenta quantittes 

an 

Eg mass, length, time,tempe he e 

2 Derived quanihies: 
The quantittes hich epends upon Ewo ar mare 

Ehen two fundamerttal quantities are derived than 
quantities. 

Eg speed, dens(Ty odt, pres ns fz 

Units : The reterenee standar requires fr he 

meguremert are Called ag units. 

.Units a- funodamenta quanhties are koewn 

undamenta units 

e kilqam, meler secmod efe 

Units ot derivee) quantities are known as dertve 

unts 

EA: mefer/second, newton.metëy efe 

Onit shoul d possess tollownq propertie: 

Ct should be repwolu cible I+ shold be 

invaiiable. 

.Tt sheuPd be aniversal acc epte 

Suateos - unit 

CGS syefëm 
2> FPs syaen 
MKS sytem Me kiloqaam, Second. 

Cenbi mete Cram, Second. 

foot Pound Second 



A presen* 'Syefeme Ttenationalesyatem 
IS accetec internai naly Measuremertfrom 

1971 Tt is termed as SL units 
tollo wing are some impovtant fundamertal/base 
quanhtie9 and theis unts uith the detnation 
Length: Onit is meter Tte sumbol is 'm'. 

One meüe = path traveale by liah In 

Vaccaum in 1/299792458 sec 

Mass Onitis kiloqram. Sy mbof is 'ka', 
One kilqam= mass pvtotype. . 

pladinum-iridium alMo inder 
3 Time Untt ts secmd. Symbol ts s 

nder. 

One Secnd tme tur 9,19263 1,770 vbathons 

ot gound shate bf cesiun -33 aam 
4) Current Oniti ampere Sumbal is 

One am.pere = 0ne Couwlemb charqe Rod per 

Serdmd thrDuah Conduokhr 

5 Temperatae: nit is kovin .symbo is k' 
One kalin=(/27a)* fracion o tempeAalura 

af triple poin waler 

) Amaunt & substance : nit is mofe Sumbol is mel 

One male = number oatems preset in 

0 012 kq o Cabon-12 

Luminous infenstty ndt is Candela. Sqmbo 'cod 
One Candela menechsomaie Saune emits 

radiation trequeny 54 X|Hz. 

Supplimeni�ly ansts fus meSULÈNq angle 
Radian: " 

nit d plane angle- Sumbol. yad Lrad 57-30 

stradian: 
(Onit a Solid angle Symbdt star 



Measurement of fength 
rrmeasurement a- engths beyond the range et 

instumerts, Fblloding methools are use 
Measuremert oft lage dTances 

Distancas planott, s�vs om eath orans other 
Selesia objeo Can be measureusing palllax 

methods. 

o oeut Co) 
o nsider any objeo at long CinfiTe 
distana Fmm point t Csho wn tn hig) 

Using Ostnq palaltax mefhod, ob serve the 

objee Fom point A ( ia how dne 

Can obselve a tree fmm fong sana 

Mak this distane a- objed trom 

poln A as DMow ohsee th 

obfect by changinq positin tnm A to 

B at ve smalT Aistancaa 
Le 2 A08 Cparafax angle 

As Compared to aod a we an Say 

D >>a 4 

that 

Lt's im4qine that distanca AG is arc laige 

cirde, then, A0 = radta3 = Bo 

By fasmala tor length a arec 

b adias x angle 
b Dx e 

D 

2 Meag ureme d smal disfances: 

Small dislancas a oder loTOm, 10, lo°m 

re measuAd ch Some speuak tichniqueg dhich nvoluey 

ue o elests) miums opeand cheuca mothos 



1g9o1j1 *icrr inri ln 

Measuremertt L mass 
Mass is the mast imptant tundame nta quan-

tity dhch veprese nis amoun maliy prese r to 

Substance: Tt SI unit is kilegram Cka) and CGS 

unit is gram C3) . 
Kilogvamor gram are incmvenlen whule measu-

ring mass atoms, molecule9 or even Small things 
So unie afomie mass ant (w is inDeduce 
Lohere 1 unhec atnic maas uit= 1 u 

= CY2) mass C-12 aom 
Measuremert of time 

Tme is tundanena quanfity,Can be measuud 
in unit Secnd Cesiumn clock or atamcclock 
hich measures time r Vibratians a Cestumn 
afam in gDund state. 

Lwhere, 1s = 9.92,631,77O Vibratians o cesium 
aam in Ehat ime 

F!lo wlng are some impa rtant ranges used lenqt 
and mass 

Langth 
4 feami = 1F = lom 

aungiim = 1A = lo°m 
4 lgh year = i ly = 3446 xId" m 

parsec 3-D8 XIo m 

2Mags 
.Mass a elealn = 0 ke 

.Mass pnton lo k� 
. Raio d»op 

30 ka 

C 

Earh = 

Milk 

8SqIUIN 



*AccuTacy, Psecision and ErrotS io meas uremen 
tvery mea3uremend contains some uncetan 

ue ta which e rrors qre inbo/u ced io neasu re ment 
The dference belwean measure value and and 

Eherekicas Value is callea3 erro 
Accuraty ot measurement dekines the coseness et 

measuremen to the true value e measure quanhty 
Precísion in measurement gives an ilea hat tll 

what limit/end the quankity can be mesuad 

Erro rs in measurement can be classitiee as 

Systamafie error: 
hese erors are occure due ta instrumen3, 

mperteetions i'n handlinq, d rong methaods o 

readin9s. Hence. the follewinq ate sources 

sytemtie erro r 
aInsrumental error 

o 

Errers in measuremen# dhich intieduces) hue ta 

fa l ty instrumens, defecie calibrafian are ber me 
ds instumental error. 

Imperteetion n experimenfa) fechniques 

Persona erro rs 
Lac of attenhion a persen handlinq experiment, 

faulty obselvaians rec ordinq, PalallaK error ave 

Some a3pees dhich inlledu ces erroYS in measuYemwnt. 

2 Pandem Errovs: 

Errors which can occurs due ta atmosphezic Condtns 

ike n pezaüe humidily efe are randam eros 

Erros Can be minimized by sinq prper Ins/rumank, 

Cutul seltlng an d ohsevatidhs 



Absolue eror, Yelakive error and percen�ge erro Consider that al,azy-- . An are measure merts 
Yecorde in any experimert dMean value(Am) 

eror 

Arithmekie mean et al measure Values is 
Calle as Mean Value 

.am Ait azt--- + an 

b)Abselute errey 3 Mean absalute eror 
Manitude et dterence between artthemeie 

an each measLnd value is callel abselue meaD 

error 
Aa = |am -l a,=]m-aal, Aa3=|am-03, 

Aan= am-An 
Mean absolufe erre is arith metic mea) 

a assolue errr 
mean Aa tA2t .+ 4gn 

RelaFive errot 
Ratia mean abso lute error to mean value 

is Calle relakiue error or Fra chanal error. 

Rela five error = a mean 
Cmean 

)Percentaqe e eror 

Percentage errors Can be obtaineby 

Te presentinq relafive errors im percent 
PercenmBage erros = Kelative erus x loo 

amx10o. 
am 

Prom above Caleulatims one Can Pnd the tal 
eroTs Tnie duRin mess ure ment 



Combin ation o errors 
Error ot sum and difference 

Canod AB are errors id measuremenis oF 

quanhties A 3 B, then error in measuremanx 

o AtB is AZ, give as 
Az 4A +AB 

Erret of a produc and quatten 

T AA and AB are measuremens erros a 
quanthhies A and B, Ehen errors in meas uremen 

z=A B andz=A/B is 

3 EtrorS in measurement ofE higher order quanhte 

TE Z A" and Az= AA are errors, hen 

AA 

Signiticant Pigures 
Kesults 

measuremend cohains digits that 

has siqntticaneot reliable values) as wel l ag Some 

digts which does net maka lalge Impa in gven 

Calcw atin de. they are unelain 

The velable. or coztain digit plus kst usnstain 

gts io measuemeat a calles as Sigtrcavt 

digits o siqniticon tiqures. 

Cnsi C6nside ha the diametel sphuical bolb 

is mLaS ued aS 97 CM. 

are cesan, dhoreas &igt 7, s unuyau, huna 

peasund Value has3 siguttuunt dgs 

Hee gis 1 8 

are 

Signican ligits indicates th preeistm 9 

the meos unament Which depends on tha least 
Count &f- instsmenf used t measuoment 

SAILS 



Rules tor letermining Siqntican hgurel A the non-zero digts al Sig hican 
2 zens belween non-zalo diqts aL siqni;ant 
T Dumbe is less than, 1. ALAS on kig o high 

decima paint(e ist non-zaRD dipt) are 
mot siaqniant. E4 Io 000735, undeinod 
Zeds arent siqticanf 

Values a-measuement itten, in eu s 
unis dll haue Sama sighintas that in sz 
SHTem 
t eg 325 m = 3 25 m ha 3 sigh 

I45 M 4500 cm.has digt 
. 3 siguiat dizts 

Cunderl need2eos a2ent siauittant) 
Zers trailinq a number ae nt siqnican 

E 5 cm 5-00 cm, 5.00o cm hassigut 

Koundinq okF the uncetain igits 
Lo neasuad valu, he most uncuztain digs ae 

unded t nearest Value 

hur eg hr ea D t an Calulahion ha valu 4532 
then ast digt 2 is mas unalatn & 
les, than 5, hena neqletes 

i any Calculaton has Value 453G 
than ast igiti munded as it 
gue than 5, So ew value is 4.544 

Dimensíans phusica quani ties 
Power Yaise r tundamenfal quavtities so 

as to epresenf the given quantiy s koawnas 

dimensio) al analusis 



Representahion quanfils in tams mass mass ength time de M, L,TT is Calle imensima faEmula. 
EgConsider alea reotangle as 

Aren = lenqth x breadth = Jenath xleng th 
= LM° LTO 

LM° T] are dimensi on a e4 aLa 
denstiy ais m ass 

Volume (ength )3 
densit= Mr3T] 

3 Speac distan ensth -
3) 

TiMe time 

Speac= [M°LT 

Applicahom.s elimensionaan ahysis 
To check ce rre etness gv�y phaSiak 

equam 
Taind he Consezvafian actor befiween unius 

Same quantity io difesea sysem 
To delce the physical equati mtomuJa) 

eiven quantty 

Dimensions Some imposlant quantties 
LM 'T-4 

= [M' !T-2] 
CM'T 
CM'T-2 

CM'T 
M T-] 
CM T-] 
M'L T-4 
LM'EIT-2 

Acceleratio0 
Fce 

3 Work 
A) Pres use 

5Ener 
MomenTum 
7) Sutaa tonsion 
8 mpulse 
Stsess 
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