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Unt  and  Measriemend

Measuremenl

THe  priocers  of  measwiemenl ba,siml/#
a cmpmu}sgn pstocess . To measure a
physical wandity . we have To  find
@u};ﬂ hew C}’m times a .«sianda}rcipam-
sund of that phﬂ,&icaﬂ %aani«lzf 4

esenl  un  the Wﬂl’y being meak-
PH The '

wred. . numbert s eblained S
knowh ar  the magnidude and the sla-
hdard  chesen ds  called  the  wat eﬂ

the phﬁz&Jcaﬁ qlua.nii.bj :
Unid

The  wnit o phuta cal qmam‘.xiff Lk
ah  anbily Gﬂ cher:}d standastel  which
A wid accepled the  soci

and Jndg tems of bgfu'ch athu d%,
quantilies —of  aimiloy  patwte may be

mew&wfed 2




The actual ph,(tf/sr'caﬂ embedimen? of

a hé//sicaf %uanidd

a A’(andcwcl

o expoiess ony mearutement  made
we  heed  the  numerdcal value (h)
and  the unit (u) . Measwiement

phﬂ/sjcai q{uaﬂid.zf = Numerical

Fm}[ examp.le Lcngih of a ostod =8 m
whete 8 Ut numexical value and m
Cmebie ) U wnit c?} Jengih :

) Fundamental PIWAI'CO.L Quanﬁz‘:j / Units

T SR demcrd'a}%l p adcal

dity which  does nﬂi‘ ercf,ume poor

athot phﬁ,w.cai cﬂ“ 1o A .df.

It it cannal’ be  ex wefi
J,n dexma aﬁ aﬂ(y

p h‘ff’“'cai bat ﬂftﬁa’ kn&w
ak hﬁmcaﬂ c}xmufx%'




¥ - '- q D
;{_ Na = (’Ho(Af‘I_— Ce ~Y p-HT A
\ '6 (2 __(a_'; = — —_—
T — i) st = 7T -f

B T0J0INHUNKARBATCH (3 CALL9818431684 [

damental sical
A 0wt
Gmmpie ot MoK, 8,
and.  Time expy-
and second

Derived Phﬁfsfcal Quahili'&' / Unitt

Al Hhese p,sicaﬂ W,Wﬁ

can be  cmive from the combina -
diom of Tuwe o maxe Dwndamental
cVJ.an;b'ﬁM W canh be  expressed. .n
domms  of  basic pthiCai guontities
aste  called  deived  physicad quantitits .

The uwnts o all  efhwr  physical
cf/aafmﬂ% , which car . be obtained fwom
deaJQL units ., are  called desd - -
ved.  wnits . Faor example , unis ezﬁ
vﬁié)ulgf , den/sﬂ‘:d and  fasce e m/s,
kg /m3 kﬁ m/ s J—respedivdﬁ 'aha'. %‘{f
wte  examples eﬁi detived.  wuts .




= Na = 0(’?+0(Af"}1‘_—_({€;‘ a -aA?_E-'__ 7 .

S TOJ0INHUNKARBATCH (€3 CALL 9818434684 B

de,é"{em ol Units

Easlien  Huee cliffexent  units »;Ji/siem,é
Wure  in lenent  countries . These
wwte (G S, Sand MKS Aﬁ/&I&M -
Now — a_ - cLa_dA inIeHhaﬁefmﬂé/ ST Ag)sifm
of  units U d . In ST unit

A@Aiﬂm, Aelren \anm ;Jwe Jaken ak
dhe baje ?_La/lz‘iu "

(1) C6:S Sﬁ/&iﬂm . lentimebve , Gpiam and
Second  axe  wsed 1o epress  dength ,
matt and  dime Meépedimﬂzf.

iy FPS 554.'&!?7 -~ Foat peund  and  gecond

ate  wied Ao express Jengih , mais and
dime Hespeali !

(i) MKS stem . Len 15 expressed dn
melwe EEM A r:g;ﬁxe&sed inPH id_lag_wam
and  dime U5 expxessed dn  secondl .
Mebte , Rilogstam and — Second awe wsed

Jo

er/&pecﬁveﬂﬁ.

(vy ST Units . Lené&h , MmaXl , dime . elechuc
cwuvtent ﬂvmm@dﬁnamic i&mpe)faﬂwe,
Ameunt cy} Aubstance and  Luminsus

thehufb’ axe expressed  dn mebre
Mloﬁﬁam, second |, kelwih , mole and
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__Qupplementay_Units

Besides the above mentiomed aeven units,
theve oot z;u]bplemenia}%f bage wnils.
thews  wre () sadian  (xad) Aoy cm&ie , and.
Gi)  Meradian Csr) for salid anéi.ﬂe.

B8

(1) Radian(siad). T s dhe
wut of plane a.rétﬂe .One /

Hadign = U8 an e
auhlended o  the cenlie [\/
Gé' a ccle b{f an & b
e ﬁb{‘ .lehgi'h e?/aal

do  dhe sHaddur o?ﬂ dhe hcle .

df = [i'u—) stadian

r

(i) Staradian (st)- It s she unit of salid
angle . One almadian  ux  dhe  salicdl

angfe gublendid al  dhe cenbre of a
Aphexe bb( A8 swace  whate avea

L4 eg/ml do  Jhe Aquase of the Sad-
s of  dhe  sphere . Selid an(?le Ah
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arvea cul eul friom the sunface o}
A,?hmr/!»

T

an
= 2 stotaclian

r

=Ad.vﬂlli0[7c,& of S| Un&j%ﬂem

SI Unit  Systim  hat auting aclvant ges
syt the J athey Beﬁéiﬂu M;hri abeve /
mentioned  seren  wnids |, dhewe axe dwe
&upplemeni‘wtg bate wundts . Thete axe

AﬂAIemA o} Units

G) It s dnfestnationally
accepdid
(i I 4 a salional
unit AﬂAIem :
Gi) It s a cehevent  unit Agﬁfcm,
(v) It 48 a mebue slem
(vJIiJlsd@,selgﬁ ed I8 (615 and

MKS  agyatems of  unts,
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i) Ues  decmal &b‘ﬂcm , hehce J& meMe

WA e ﬂmehd!;g :

Qthws Impasdont Units of_Length

wa mea&wdn(? iawﬁe diztances 6-(? ')
distances  of  planets  and  4lans ete ..,
some bigéwr units of  Jdength Adch as
‘artromenucal  unid 7, '.Li(?ht bbvenw’ , parzec’
ele . aMe uped. .

. The average Aepastaliion belureen Jhe
Caodh and she gun 48 called one
asbiondmical  unit .

1 AU 1.436 x 10" m.

" The dittance ol which ah axc of Jengiﬁ
of  ene asbienemical  undt  Aubfends an
an(?h o! ane  semond al a pw‘ni J3
calltd  porsec.

I postsec = 9.08 X10'°m

. The dittance  Dravelled bﬂ Jjahi Jh
vacuum  Jp e Yeost 48 called J{ghi




y

Na .6: 0(’?**0(41‘: - % 5 ‘%_‘k qrt_ ' .
Qm LD = Z-H_‘f

“T0J0IN HUNKAR BATCH &z CALL 9518434684

1 Jighi: yeay = 9.46 X 10" m 1

%ii-uﬂ a Jim,g ucedews = 1 fexmd =
. OjEe ad. a imH alem = | an(?AJHmn =
1A = 10°"° m

Acuwa.ca Puecision od, IngBiuments
and  Espiarts  dn meas uiemenkt

Absalute Csviest , Relative Esviast and
Peﬂceni'aé;e Ewant

“Itﬁ P VO« PR T be the measused valugs
of a %uafdu‘# an  sereral  mearwrements,
Yhen  they mean db conaddered As  be

ghe Tmwe  value  of thal cptiarmjﬁvJ.e;

Bwe value a, =a, = & +a,+ay+._Lan
n

~ The maérmiude e} Yhe cﬁ#wence beluween
the value of othe ?/uardi.tid ahd.
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dhe  dndiwdual  measunement value g
dhe absalute eHoe GZ}(_ $hat  measuse-
mend . Hence , absalute OHHOMS  Lh Me-
swtedd  values  ave !

Aa! = Q0~QI,AQA= O\O—a‘,_,xﬂo_a: e = . .. ..
» e &Qh = a.o —Cln

— The oithmetic  mean (i.e., the meanof
dhe magniiude/ﬂ) oz;{ all  the absalude

exnarth Jsf knewh  as  dbe  meahn abig-
Jute  owey .

Aa = [IAO\{]+/AQ1/+IAQ3’++ ,ﬂahJ]

mean

n

- The Matie between mean abtalute  esean
and  the mean value it callid sela-
Jure eHHOH .

Relative eowwt = [Mean absalute oy
Mean value

Aa -

a
meah Qg

. an ___Aamea.n




Ny =4

A= (1+dat) - Y% A-%Ue-%7 o, '
= S © =g L &= 2 —_—
Tr——— =t R ) i = 2T

S8 T0JOINHUNKARBATCH &3 CALL9818434684 @

- PeHcenfaﬁe v b Hhe cpom @} dhe
Melative  esme4  dh pwfcen.taﬁe.

= mean

[pﬂicmiaﬂe CHHOMN = A.O. mean X IOOV W

C_@bhdign:__ 0&{ Exvions

“jf. a expressed  as
e sum av  difference o} s

cr/wmﬁu'e& A and B (i.e., J?}LZ. =/
+8B a1 Z = A - B), dhen maximum
value of  ouotex AZ = AA+ AB.

Hence , whenh  duws quoahtities oxe added
oy  Adublwactid ,  dhe  absalute  ernse

Ah dhe _Jjﬁai sesult U8 She  aum
of Jhe abralute eviss  dn dthe _indi-

widuaf c//uan.‘bim
"Tﬁ. a CVWAJL{ Z  be exp}reMed ak

P.H@duc.‘t o a 7x.mﬂeni' of ?/uanﬂ—
dies A and B, then dhe maxim-
um fsactional  euvwe  Un L U8 g-iven

b('j ;
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Hence , wheh  dws quanlitiet e
m_u[iiptied ax diufdec!/ . dhe  stelalive
oAy  Jdn dhe seswt Uy dhe  gum

of dhe  selative eowews dn dhe mulbi-
plierd .

— l& Z = AT B (Y ek., dhen maximum
practienal  evws  dn Z Ay glven by

A7 _

AA_ 4B, AC
2 A B L

—S»“'aﬁﬂ"‘:mtt f iame})

The Al nificant  ligues  axe a  meusue
acgcwaadl 6;1 8:LH pwdicaLaH me asuHe-

of .
ment eﬂ_ a ph.(tf/uca.f ?/mnmb; .
Suamjucani Mjuwe)s dn  a measusiem ent

are Shose QL in Qa
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The Rules Ao Dcre:fhﬁnjng JFhe Numbex
0} SJBMJJCCLI’U{' Fiau){e/s

() AL hon - zexe d_iaji)s are Ma%caﬂf

() AL zesoes  between hon-zets clig.its
axe Aign.iﬂiccm;t.

W) A zevoes do the sight of the Jast
hen- zesto oU&.it wfe  hot Aignilﬁcani 4D
numberts  witheut  decimal Pﬂwlt

(V) AUl zespes 1o  dhe &u‘ghi ob{ a decimal

punt  and gy sthe deft of a nen-zew
digit o net  ajgnificant.

W) AU zexoe’s Fo  the sught of a decimal
paint  and  t  dhe J—ugﬁt of a nen-
z@sp dig_& ase &3%(:@15.

(i) In addition and subbriaction , we shouldd
sielain  dhe Jeast decimal place ameng
Xhe walue  operated |, in the wesylt .

wi) In  wulliplication and division e b=
wol  exprest  dhe sesult  with the Jeost
umber of  Aighificant I}Jgu}tcs b ars0c-
oftd  with  the Jeast pyecise number in
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(viij) M scientific nalalion 48 net wed :
(@ LFex o  numbey goieatvy  dthen o
witheut any decimal , the Ewﬁn(?
zesoes  axe nab fsr'(yniblicanl’ :
b) Fan o number  with a  decimal |
the IHMLna zexad  axe zs.i(?h_ipticanf )

%emim

The  dimensions E’GL a p sical

ave dhe pawes Ao which dthe zﬁﬂnc{a—
mental  unifs  of  mass | and
dime  muut be  saised Ao stepsesend

She gdven ph{?u_\ical cpwmid%f

Dimensional Faymule

The  dimensional Jwinula  of a Phﬁ/sr‘caf
cwmiitﬂ 4 an  expyessien id.L('n(? wh
hew ~ond  which the  fundamenal
(wmm erdt drite  dhe  wnit of-

- -

NE -y walymary — Jdo - expsiess Jhe
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TN (e 1o | I S S | A 2 PR T . |

JLwH,e.(?., Jenéath (L), mass CAT),
time (T), electwic cwwent (1), Tempe-
Holurwe CK) and  Jdumineus Jnimxigf
(c), We wuute appmp:dafa huweis
of hese capital  Lffes  within sgua-
He  bMackets 1o 381 dhe  dimehri-
onal Assimule of any W phﬁ,«sr‘cai

The cencept ozf dimeniiont and dimen—
Aiomal Joimulae  ane  put  Jo  the

t}ﬂic%.wbv uses !

(1) Checky dhe seawlts shtained.

(ji) Cenvernion from  ome slem  of unils
1o anathwy o

(i) De}ulu’p(? selatienships  belween phﬁaicai

cf/u_ani:ne,%
(iv) Scaﬁnér and mmﬁm(? of models .
The undotlyin inciple

L the P}uga,dgmc:;bl

cimensiont . }?ccrﬂﬁdmt? lo s puindple,
dhe ‘net ' dimensiont of the vadeus




Na = 0(4+0(A_f}1-—__(:}_e_‘__ q ‘%ﬁ”-?'_ 1 L/
T O = Z_E ‘f

Q'N — Loy
S8 T0J0INHUNKARBATCH €3 cALL9818434684 [@

phusical T

a  pexnmuAs ible pthAical SEl AT ool
be the same;  alse o oy

& Almilas Hiek M
added 16 o %&CI&& ?f.wg'm

cach  othey .

.l a : o ] o
boo i Ml gty

a.
then
hz hl [M}_} (LZJ T2

Whexe Mf.f_-;,T, and Hz:LQ_;Tz axe
the unity ez)( mass ienﬁih and,  dume

dn  Juw A#aema and n; and ng

dhe  numesical values of the phbw'cal

‘V*aﬂﬂ%{ in dhete  unuf /'sf{/sienm,

Llrruiail%L 9;‘ Dimensional fqnalgm

The methed % e
(i) by — iy method the valie o
olimenbignle&& cgm:tanf: Cﬂ.ﬂn@,i' be
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method  the e%aiwn com -
.j:a,UL,Lﬂé’ Dudgonemelidde expenential
Jﬂgw-(dhmtc desxms  cannel be an-
:'_ea‘,

I a p atlcal 4n mech-
anLet depencbs on mw-ze an MHuee
factert , then selatiom among  dhem
cahnet  be  eslablished beCauAe we

canh  hawe Jvaee e

. Lzing-  She o L, and
Gv) "It oeAnt Al wﬁdﬁw iﬁe q/.mn-
iﬁ%f 8 vectay @y Acaloy .

(ift)

Dimensional  Fasmulae o} Some Pht{)..fcai
__ Quantities

Phﬂ/sicgl
§uprdily

Dimenaienal
Fovmuda

Physical
Jw"’““éf

Dimensignal
Fasimula.

L3
L3
ML

( apacitan-

ce

Electsic

custett
Electuic
pefential

ML
T:Q
Tow Q
T—‘J
MLET™
Q-i
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Vels
Acceleran-
alion

Mementum
Fostee

—
ol

Pousex

Gequeny

Pressune

T&H(V.le , Colt-
e

f\ﬁiment of
Inestia

Tempera-
Juxe
Heal ehe-
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