Chapter - 2 Units and Measurements
Physical quantity

' $Q TXDQMY \WDWDQ EH P HDVXUHG

' $ SK\ VIEDOTXDQMV FDQ EH FOWLLIHG IQ R \EZR
) XQEDP HQROTXDQMY  DVH TXDQMY
' HUYHG TXDQMV

' 4 XDQIMEV \KDWDQCRWEH H SURWWHG LOWMUP V RN RKHUTXDQM DUH
NQRZ Q DV IXQEDP HQEOTXDQMAV (J P DW GIQI\K WP HHW

' 4 XDQIMHV Z KIFK DUH GHUIYHG IURP IXQEDP HQIEOTXDQMEN DUH NQRZ Q
DV GHUYHG TXDOMEN (J  IRFH YHBAW DUHD YROP H HW

Unit

YDME IQMIDIRD® DFFHSWG UH HUHQFH WBQEDUE XVHG IRU

P HDVXUHP HQAWY FD@BIG XQW

7 KH XQW IRUWH IXQEDP HQBCRUEDVH TXDQIMEV DUH FD@IG
IXQEDP HQECRUEDVH XQW

7KH XQW R DORKHUSK\ VIEDOTXDQM FDQ EH H SUMWWHG DV
FRP EIQDIRQV R \WH EDVH XQW

8 QW REVBAGHG | RUWH GHUYHG TXDQIMV DUH FD@IG GHUYHG XQW

Systems of Units

' $ FRP SGM VHWR \WWH EDVH XQW DQG GHUIYHG XQW IV NQRZ Q DV WH
VWP R XQW
,Q&* 6 A VWP \H EDVH XQW IRUBIQIW P DW DQG\IP H Z HIH
FHQIP HAWH JWDP  DQG VHARQG UHVSHRAIYHO
,Q) 36 W\ \VAWP \KH EDVH XQW IRUBIQIW P DW DQG\IP H Z HUH IRRW
SRXQG DQG VHARQG UHVSHRAIYHO



THE INTERNATIONAL SYSTEM OF UNITS

" ,Q0. 6 WWMP \WH EDVH XQW IRUGKQIW P DW DQGWP HZ HH P HH

NEJIWP DQG VHRQG LHVSHRANHOD

"6, A MMP IV \WH IOMIDIRD® DFFHSWG VA VWP R XQUDWEUHVHQW
" ,Q6, \KHUWH DUH VHYHQ EDVH XQW DQG \E R VXSSOP HQBY XQW

S| Units
SI No Base quantity
Name Symbol
1 Length metre m
2 Mass kilogram kg
3 Time second s
4 Electric Current ampere A




5 Temperature kelvin K
6 Amount of substance mole mol
7 Luminous intensity candela cd
SI No Supplementary quantity Sl Units

Name symbol
1 Plane angle radian rad
2 Solid angle steradian sr

Plane angle




do

The plane angle , s d@ = ds/r

Solid angle

The solid angle , dQ = GVr2

Prefixes used with Sl units
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" $ P HWH VDG IV XVHG IRUGIQI WKLY TURP P W P
" $ YHOQHUFDGSHY IV XVHG IRUGIQI WY R DQ DFFXWDA R P

" $ VAUHZ JDXJIH DQG D VSKHURP HWMUFDQ EH XVHG R P HDVXUH GIQJ KV
Dv GW DV R P

0 HDVXUHP HQAR O H QMBGFHV

Parallax method

" $ P HKRG R P HDVXUH @QWECFHV \R IDUDZ D\ REMIPW

" 7 KH DSSDUHQAVKLWQ WH SRVMRQ Rl DQ REMIPWZ KHQ YIHZ HG IURP \EZR
QLI HHQABSRVMRQY L NQRZ Q DV SDUD@®Y

" 7KH QWBQFH EHE HHQ WH \Z R SRQNV R REVHYDMIRQ IV FD@IG \KH
EDWY



" TKHWWIVMIHZ HG IURP \X R GLTHUWHQABRVIMRQV [URP - HDUI DQG \WH
DG LV P HDVXUHG
"% XMQ) WHHIXDIRQ $QIGI $W5DAXV ZHIHW

0=b/D

" Therefore D = b/0

3DD@ P HKRGW IIQGADP HWUR D AU



" 7ZRADP HUIFD@ RSSRVIW SRIOV RQWBUDUH YIHZ HG IURP \KH VDP H
GFDURQ RQWH HDUK DQG. IV P HDVXUWHG
"1 GIVWHGDP HWUR \WH SOCHW

a=d/D

" 7TKHHRHG . 7' ZKHH' GMEQFHW\KHWBU

PROBLEM -1

" &DEXOWWHDQJGIR D G H E « PIOXWR DUFRU

DUFPIQ DQG F  Z VHFRQGR DUF RUDFF VHFRQG 1QUDADQY 8 WH
EWG DG - 7

6 ROMRQ



a) We have 360°=2n rad
2 ’
Thus 1° = .4 rad = irad =1.745x10"rad
360 180
b) 1'=60'=1.745x10"rad , therefore

_1.745%x107*
60

rad =2.908 %10 rad =2.91x10"* rad

1|

c) 1'=60"=2.908x10"*rad, therefore

- 2.908x10°"

i rad = 4.847 x10 °rad = 4.85x10° rad

PROBLEM -2

7KH P RRQLY REVHYHG IURP \ R GDP HED® RSSRVIMM SRQNV'$ DQG %

RQ( DW 7KHDQI®I  VXEWQGHG DWKH P RRQE\ \WH \ZR GQUHAIRQV R

REVHYDIRQLY R+ * LYHQ\WH GDP HWUR! \WH ( DK \R EH DERXW
i P FRP SXW \KMH GMBGQFH R \WH P RRQIURP \KH ( DWW

6 RAWRQ



1.276 % 10" m

We have

0=1°54'=114'=114x291x10" rad = 3.32 x 10 rad

b=AB=1276x10"m
Therefore the earth-moon distance

g
_ 2 _L276x09 3 g4xi10tm
¢ 3.32x10
PROBLEM -3

7 KH 6 XQ DQIXOQUGEDP HWULY P HDVXUHG R EH « 7KHQGQWUCFH'
Rl \WH 6 XQIURP \WH ( DU LV [ P : KDWVWHGDP HMUR

\WH 6 XQ"



Solution

Angular diameter

a=1920"=1920x4.85x10°rad =9.31x10"> rad
Therefore diameter

d=axD=931x10"x1.496x10"m=1.39%x10"m

Estimation of Very Small Distances

7RP HDVXUH\WHMI HR D P RBFX®! VSHADOP HKRGY O\H WO LB
WFKQTXHV DUH XVHG

( BRARQ P [ELIRVFRSHV FDQ DB RWIHVRIH DVRP VV RUP RBFX®I QD

P DMUDO

,QUHFHQOMP HV \WQQHT@) P IFIRVFRS\ KDV EHHQ GHYHBSHG 1Q Z KIEK
DI DIQWH @ MR UHVROMRQ LV EHMHUKDQ DQ DQJ VRP

SPECIAL UNITS FOR SHORT AND LARGE LENGTHS

Sl | Unit Name | Sym | Meaning
No bol

1 fermi f 10-15 m

2 |angstrom |A0 10-10 m




3 | Astronomi | AU 1.496 x1011 m (Average distance of the sun
cal unit from earth )

4 | light year ly 9.46 x1015 m ( distance that light travels with
velocity of 3 x 108 m/s in one year )

5 parsec pars | 3.08 x 1016 m (distance at which average radius
ec of earth’s orbit subtends an angle of 1 arc
second)

MEASUREMENT OF MASS

" 7T KHXQWKVHG VR P HDVXUH P DW R DUWP V RUP RBFXGNV LV XQULIHG

DRP IF P DWXQWX X [ NJ
* 0 DWR FRP P RQD DYDIDE®!I REMFW FDQEH GHMP IQHGE\ D
FRP P RQ EDDQFH

" | DUH P DWHV IQWH XQYHYH @\H SOQHV WY HW FDQEH
P HDVXUHGE\ XVIQJ JIDYMMRDCP HKRG

") RUP HDVXUHP HQAR P D@P DWHV R D\RP |E VXEDWRP [E SDUF®N HW
ZHP DNHXVHR P DW VSHRARR] UDSK

MEASUREMENT OF TIME

" 7RP HDVXUHDQ P H IQMYDXY H GHHG D F&FN

" HQRZ XVHDQDWP IE WBQEDUG R WP H Z KIEK 1V EDVHG RQ\WH
SHURGE YIEUDWRQV SURGXFHG IQD FHMIXP DWRP FHVIXP FBFN RUIQ
JHQHDODWRP |E F&FN




7KHFAMXP DWRP LE FEFNV DUH YHY DFFXUDW

QRXUFRXQN WH13/ 1 DWRQDCBK\VIEDO DERIDWRY KDV \WH
UHVSROVELOV R P DIQMQDQFH DQG 1P SUIRYHP HOAR! SK\ VIEDO
WBQEDWGY IGFGAQ) WDAR WP H IUHTXHQR HW

ACCURACY AND PRECISION OF A MEASUREMENT

$HFXWDA R D P HDVXUWHP HOAV D P HDVXUH R KRZ FBWH \WH P HDVXUHG
YDGH LV R \WWH WKH YDBH R \WH TXDQMY

3 UHHAMRQ LV \WWH UHVRGMRQ RUMP W W Z KIEK \WWH TXDQMWY LV
P HDVXUHG

7KH DFFXWDR P D\ GHSHQG RQWH @ IWRUUHVROMRQ R WH P HDVXUQY
LOAKP HQNV

(55256 ,1 0($685(0(17

( WRULY \KH XQFHUBIQW 1Q D P HDVXUHP HQW
VW \KH QLIHHQPH EHE HHQ P HDVXUHG YDOH DQG WKH YDOH R \WH

TXDQM/

TYPES OF ERRORS

" ( WRY FDQEH FOWILIHG DV
6\ AMP DI ( WRWY
5DQERP HURY
| HDWWFRXQINHURY

Systematic errors

7KHW WP DU HURY/ DUH WRVH HURY \WDVWMQG W EH 1Q RCH
AQUHARQ HWHUSRVYH RUCHI DMYH



7KH VRXUFHV R VL \VWMP DU HURY DUH

,QAKP HQBCHUWRY DUMH IURP \KH HURY GXH \R [P SHUHPWEHWLI QRU
FDIEWDMRQ R \WH P HDVXUQ) IQWIKP HQA] HUR HURUIQ WH LOMKP HQWV
HW

P SHUHAIRQ LQ H SHUP HQBOMAKQTXH RUSURFHGXUH

3 HYRQDCHURY + DUVH GXH \R DQ IQAYIGXDW EIDV OFN R SURSHU
VHWID) R \WH DSSDUDXY RUIQAYIGXDAY FDUHBM/CHW LQ\BNQJ
REVHYDIRQY Z MKRXWREVHIIQ) SURSHUSUHFDXURQY SDUD@| HURU
HW

0 IQP ] Q) A \AMP DV HURY

6\ AP DI HWRWY FDQEH P IQP [ HGE\

P SURVIQJ H SHUP HQEOMAKQTXHV

6 HORILY EHWHULQAMKP HON

5 HP RYIQJ SHWRQDCELDV DV IDUDV SRMEG!

Random errors

7 KLY HURURFFXLY LWIHI XOWD DQG IV WDQERP Z MY UHVSHPWR WL Q DQG
VI H

' $UVHGHWR IDQERP  DQG XQSUHARDE®G! | GFRMDIRQY 1Q H SHUP HQEO
FROGMRQV XCEIDVHG SHYRQDCHURY HW
5 DQERP HURY FDQEHP IQP [ HGE\ UHSHDUQ) \WH REVHLYDURQY
VHYHIDOIP HV

Least count errors

" | HDWNFRXQAW \KH VP D@MAYDAH WDWADQ EH P HDVXUHG B\ DQ

LOAMKP HQV
' | HDWFRXQMWHURULY \WH HURUDWRADWMG Z W WH UHVRGMRQ RN \WH

LOAKP HQV



| HDWFRXQWHURY FDQEH P IQP 1] HG E\
8MQJ IQAKP HOV R KL KHUSUHAMRQ
P SURVIQ) H SHUP HQEOMAKQTXHV

ESTIMATION OF ERRORS

7 KH DUWP HW¥E P HDQ Rl D@KH REVHYDIRQY 1Q D P HDVXUHP HQWY
\BNHQ DV \WH \WKH YDOH R WH TXDQMVIQ WH DEVHQFH R DQ. RIHU
P HWRG NQRZ 1QJ \WH WKH YDOH

) RUQREVHYDMRQVD D D « DQ WHWKH YDOH R WH TXDQM LV
JIYHOR\

a

mean

n

§ ai
amean _

i=z1 It

Absolute error ( |Aa|)

$ EVROW HURULY \WH P DI QWYGH R \WH QLI HUHQRH EHE HHQ WH WWKH YDOH R \WH
TXDQMY DQG \WH LQRYIGXDCP HDVXUHP HQAWDGH

) RUQREVHYDIRQ/D D D « DQ \WH DEVROMM HURY IQ\KH P HDVXUHG YDOHV
DUH JLYHQ B\



Aal |:| amean o al |
AaZ |:| amean _a2 |
Aa3 |:| amean o a3 |
| Aan :I amean o an |

7 KH DEVRGW HUWRUZ IOQEH DA D\ V SRUMYH

0 HDQ DEVRG\W HUWRU 0 DP HDQ

7 KH DUWKP HW¥F P HDQ R DOWH DEVRGWM HUWRY/ LV \BNHQ DV \WH [ICDARU
P HDQ DEVRG\WM HUWRURI \WWH YDOH Rl \WWH SK\ VIEDOTXDQMY

"TKXV
_|Aa; |+]Aa, |+]|Aay | +......... +|Aa, |
Aammn -
n

RU

_ n |Aai |
mean
i=1 n

7KXV DQ P HDVXUHG YDOH FDQ EH Z UMKQ DV



a=a + Aa

mean mean

" 7KDWYDQ P HDVXUHP HQADTIR \WH SK\ VIEDOTXDQMY @HV EHE HHQ
DP HDQ* (1 DP HDQ DQG DP HDQi (1 DP HDQ

Relative error

" 5DMRR \WH P HDQ DEVRGWM HURUWR \WH P HDQ YDGH Rl \WH TXDQMY

mean

Relative error =

mean

Percentage error (a)

" WY WWH BHOMYH HUWRUH SUHWHG 1Q SHUIFHQBI H

Aa._
Percentage error, oa = (ﬂJ x 100%

mean

PROBLEM -1

: HP HDVXUH WH SHUIRG R RVHMRQRI D VP SGI SHQGXGP  ,Q VXFHHWLYH
P HOVXUHP HQWV \WH UHDAQI V \ML RXVWIR EH \% \% \% VDQG
V & DEXOMW WH DEVRAWM HUWRY/  BHOMYH HURURUSHUAHQRI H HUWRU

6 RAMRQ



* YHQ7 V7 V7 V7 V7 V7

0 HDQ SHURG R RVHMMRQ

- 2.63+2.56+ 2.;12 +2.71+2.80 =2 6045 =260

Absolute errors in the time period

| AT, |=|2.63—2.62 |=/0.01 = 0.01s

| AT, |=|2.56 — 2.62 |=| —0.06 |= 0.065

|AT; |=|2.42 - 2.62 |=| —-0.20 |= 0.20s

|AT, |=|2.71-2.62 |=[0.09 |= 0.09s

| AT |=|2.80—-2.62|=|0.18 |=0.18s

0 HDQ DEVRG\WM HURURI WP H SHURG

- 0.01 +0.06+0.§O+0.09 +0.18| —0.108=0.11s

7KXV \WH SHURG R RVFMRQ R \WH SHQGXGP @V EHEHHQ
+ RUEHEHHQ DG

6 1CHFH \WH HUWRULY V' WH YDAHR WP H SHURG FDQ EH Z UWHMQ 1Q D P RUH FRUWHRW

ZD DV



5 HOMYH HURUR WP H SHUIRG

Relative error = AL e = O'é =0.038=0.04

mean

3 HIFAHQMI H HURU

ol =0.04 x100% =4%

COMBINATION OF ERRORS

( WRUR D VXP RUD QLIHWHQAH

" KHQWER TXDQMHV DUH DAGHG RUVXEWDRMG \WH DEVROWM HURUIQ
\KH ILCDOMHVX@W \WH VXP R WH DEVRONWM HURLY 1Q \WH LQAYIGXDO
TXDQMAV

" 7KXV IRUOER TXDQMEV $ DQG % \WH DEVROWM HURUIQ\WH VXP RU
QLIHHQFH Z LOEH

AZ = AA+ AB

Where AZ - absolute error in sum or difference

AA - absolute errorin A

AB — absolute error in B



Proof

Suppose two physical quantities A and B have
measured values A + AA and B + AB.
e Forthe sum Z = A+B, we may write
ZTAZ =(AxAA)+(BxAB)
e Therefore +AZ =+*AA+AB
e Thus maximum possible errorinZ is

AZ = ANA+AB

e Similarly for the difference Z = A-B
ZETAZ =(AxAA)—(BxAB) or

+AZ =+AA+AB
e Thus maximum possible error is

AZ = AA+ AB
PROBLEM
7 KH\WWMP SHDMUHV R\ R ERARHV P HDVXUHG E\ D \WHUWP RP HWUDUH W & *
& DQGW & " & &DBXOW \KH \MP SHIDWUH ALIHUHQFH DOQG \WH
HURULQ IW
Solution
7 KH\WMP SHIDWUH QlLIHWHQAH

t=t,—t,=(50%0.5)-(20%0.5)
=(50-20)+(0.5+0.5)=30°C +1°C



Error of a product or a quotient

: KHQW R TXDQMAV DUH P XQOHG RUGYIGHG  WWH UHOMYH HUWRUIQ \WH
UHVXONV WWH VXP R WWH UHOMYH HURY 1O \WH P XQEOHY
7KXV IR R TXDQMAV $ DQG % WH UHOMYH HURUIQ \WH SURGXFWRU

TXRWHQZ LOEH

AZ MDA AB
Z A B

JRU= $% ZHP D ZUM

Z+AZ =(AtAA)x(Bt AB)
Z+AZ =(ABt A(AB))t(AA)B*(AA)(AB)

' IMAQI / +6 B\ = DQG5+6 B\ $% ZHJIHW

Z+AZ _(AB+A(AB)) , (AA)B+(AA)(AB)

7 AB AB
—1:84 1445, 44, (AA(A5)
F B A AB

6LFHO$ DQG 0% DUH WP DO@Z H VKDL CRUH \WHUSURGXFW
7TKXV \WHP O IP XP  UBHOMYH HURULY JLYHQ E\



AZ AA
Z A

-+

AB
B

7KLY IV WKH IRUAYIMRQ DOR

A -
For Z = E' we may write

+
ZiAZzA_AA
B+ AB
AZ A li% 4 o
B(li— By, A
B
-1
D W R
A A B

1 HHeGRIY) OVWWMP ZHJIHW



AZ _AA+AB
i A B
352% (0

7KHUMMBGQRHS 9, ZKHH9 “ 9 DQG, “ 3
) 1QG \KH SHIFHQEU H HURUIQ 5

6 ROMRQ
3 HFHQEU H HURUIQ9 IV JLYHQE\

v :(i)xloo% = 5%
100

3 HIFHQMI H HURUIQ, IV
ol :(%]XIOO% =2%

7 KXV SHUFHQ®BU H HURUIQ 5
85 5% +2%=7%
( WRUIQ FDVH R D P HDVXUHG TXDQMV WDIVHG \R D SRZ HU

7 KH UBHOMYH HUWRULQ D SK\ MIFDOT XDQMY UDIVHG W \WWH SRZ HUN LV \WH NI HV \WH



UHOMYH HURULOQ \WH LQAYIGXDOT XDQMY

7TKXV IRU=  $N \WHUWHOWH HURULY JLYHQE\

AZ AA
Z A

A’ B?
e Ingeneral for Z = :

AZ AA AB AC
=p—+qg—+r
A A B -

PROBLEM

A*B/S

e Find the relative errorin Z, if Z = >
L

Solution

AT N
— =l — |+ — |[+| — |+=| —
z A 3\UB C 2\ D
SIGNIFICANT FIGURES

7KHQXP EHUR AJIW 1QD P HDVXUHP HONDERXWZ KIFK Z H DUH FHUMQ

DQG RQH DEAMRCDAG] W KIFK 1V XQRHWEAQ IV NCRZ Q DV VI QUIEDQW
ILIXUHV



7KH QXP EHUR WLJ QUEDQNLI XUHV LOAFDWV \WH DFFXUDR\ Z W Z KIEK
\WH TXDQMW IV P HDVXUHG

RULES FOR DETERMINING SIGNIFICANT FIGURES

' $@KH QRQ] HUR GJIW DUH WL QUEDQADQG \WH | HIRV EHE HHQ \WH
QRJ HUR GJ W DUH VI QUEDQW
| WH QXP EHUY BWWDQ  WH] HIR V' RQWWH WKWR GHFP DCSRIQW
EXVWR WH GIVR \WH ILIAGRQ | HUR G IMDUH QRWA QLEDQW

(J .0 \KH XQGHIRHG | HIRHV DUH QRWAI QUIEDQW

7 KH \MUP [QDCRUMDIEY] ] HIR V' 1Q D QXP EHUZ WWRXWD GHRP DCBRIQW
DUH QRVWAJ QUIEDQW

(J 7KV P P PP KDV \WUH W QUEDQMIXUH \KH
WDIAD) ]HRV EHQI QRWAI QLEDQN

7KHWDIAY ] HR V 1QD QXP EHUZ W D GHAP DCBRIQADUH VW QULIEDQW

(J 7TKHQXP EHY RU KDYH |RXUMLI QULEDQWLI XUHV HDFK

PROBLEM

6 \IWM \WH QXP EHUR VW QUIEDQALI XUV 1Q WH IRTXZ IQJ

D P E [ N F JFP



G - H 1P | =

Solution

a)l b)3 c)4 d)4 e)4 f)4

Scientific Notation

" QWL QRIMRQ HYHY QXP EHUV H SWWWHGDVD[ E
" ZKHHDIDQXP EHUEHEHHQ DQG DQGELVDQ SRVMYHRU
QHIDWH H SRQHQNVRUSRZ HU R

Order of magnitude of a physical quantity

" 1QVAHQME QREMRQ R JHWDQDSSWR [P DWW IGHD Rl WH QXP EHU ZH
PD RRXQGRIWHQ®PEHUD\R IRUD” DXGW IRU D’

" 7KHQWH QXP EHUFDQEH H SUAWWHG DSSUR [P DMO DV E IQZ KIFK
\WHH SRQHOVRUSRZHUER IV FD@IGREHUR P DI QWXGH R \WH
SK\ VIEDOTXDQIMY

" YRUHDPS®l \WHADPHMUR WHHDUK 1 P VR WHREHUR

P Z W \WH REHUR P DI QWCH

5 X6V IRUDUWP H¥F RSHIDWRQ Z W I QUIFDQANI XUHV 0 XASOGDMRQ ' LYIMRQ

" QP XUSEDIRQ RUGYIMRQ \WH IIQDAHVXOWVKRXG UABIQ DV P DQ
WL QUIEDQALI XUHV DV DUH WHUH 1Q WH RUI IQDAQXP EHUZ W \WH GDW

W QUEEDQMLI XUV



42378 _ 1 688=1.69gcm™

e Eg: Density =
2.51em’

Addition or subtraction

7, Q DEEMRQ RUVXEWDRURY \WH ILCDOHVXOVKRXG UABIQ DV P DQ
GHAP DCSOFHV DV DUH WWHUH 1O \WH QXP EHUZ W \KH GDVWEHAP DO

SOFHV
" ) RUH DP SG!

436.32 g + 227.2 g + 0.301 g = 663.821 g = 663.8 g.

Rounding off the uncertain digit

" WWH IO QUIFDOQNAET IWIR EH GURSSHG IV P RIHWDQ  SUHFHGEQ) AJ WY
WIVHGE\

"(Jd W VI QUEDQNI XURV
" WWH IO QUIEDONAT IWIR EH GURSSHG IV BW WDQ WV BIW

XQFKDQIHG
" W VI QUEDQALI XUV

If the insignificant digit is 5:

1L \WH SUHFHAQ) QWA HYHQ \WH IO QUIFDQAA] W/ VIP SO GUIRSSHG
DQG L WA/ RGG \WH SUHFHAQ) @MY IDIVHG B\

Eg: 2.745 =2.74 and 2.735 =2.74



PROBLEM-1

" ( DFKMGHRI DFXEH IV P HDVXUHG \R EH P KDWDUH\WH RO
VXUDFH DUHD DQG WH YRAP H R \WH FXEH i DSSURSUDW W QUIEDQWV
LI XUHV'

Solution

" 7TKHQXP EHUR MJ QLIEDQMI XUV IQWH P HDVXUHG GIIWL LY 7KH
FDEXOWG DUHD DQG WH YRAP H VKRXG WHUH RUH EH URXQGHG R VR

W QUEDQMLI XUV
" 6 XUDFH DUD

=6 x(7.203)2 = 311.299254m2 = 311.3m2

Volume

=(7.203)3 = 373.714754m3 = 373.7m3

PROBLEM -2

| WH GIQI\WW DQG EUHDGN R D \KIQ UHRBIQI XOUVKHHWDUH P HDVXUHG XVIQJ D P HMU
VDBIDV  FP DQG  FP UMVSHRYHOD ( [ SUHW GIQIWW DQG EUHDGN 1Q SUIRSHU
HURUT W $ OR FDBXOW DUD R \WH UHRABIQI XOUVKHHVZ W HURUTP W

Solution

" 7KH GDVWNFRXQAR \KH P HWMUVFD®! FP KLV Z IQEH HTXDOR \WH
DEVRGW HURU 0O



7KXV GIQI\W FDQEH H SUWWHG DV

1=16.2 £ 0.1cm

7 KH SHIAHQEI H HUWRUIQ G&QIW FDQ EH FDBXOMIG DV

ol = A—[ x100% = 0.1 x100% =0.6%
[ 16.2

7 KHUH IRUH BIQ) W FDQ DOR EH Z UMKQ DV

1 =16.2cm % 0.6%

6P IOW EUHDOKN FDQEH Z UMKQ DV

63.621.6% 2 Aorb =10.1cm 1%

" $SUDIVIWYHQR

$= & 163.62 FP2 £1.6% or $=163.62 * 2.6 FP2

,Q SURSHUM QUIEDQALI XUV DUHD

$=164 = 3 FP2



DIMENSIONS OF PHYSICAL QUANTITIES

$ @KH SK\ MFDOTXDQMAY UHSUHVHQMG B\ GHUYHG XQW FDQEH

H SUWHG QWP VR VRP H FRP EIQDURQ R VHYHQ I XQEDP HQBICRU
EDVH TXDQMAV

7KH @P HOURQV R D SK\ VIEDOTXDQIMV DUH WH SRZ HY RUH SRQHQW
\R Z KIEK \WH EDVH TXDQUMA\ DUH UDVHG R UHSUVHOAKDWT XDQIMY

/ HQI\K KDV \WH AP HOURQ ¥ @P DW 0 @\IIP H 57 @HOPWE FXWHONS @
\WHUP RG. QDP IE \MP SHIDWUH > @GP LQRXV LOMOVW FG@DQG DP RXQW
R VXEVEQFH 3P R®

,QP HAKDQEV D@WH SK\ VIEDOTXDQIMV FDQ EH Z UMHQ O MUP VV R WH
QP HMRQV ¥ @9 @G @

Dimensional formulae

7KHH SIHWIRQ Z KIFK VKRZ V KRZ DQG Z KIFK R \H EDVH TXDQIMAV
UHSUMVHOWRH GP HOMRQV R SK\ VIEDOTXDQMY 1V FD@IG \WH

QP HOMRQDARWP XO R \WH JLYHQ SK\ VIEDOTXDQMV

) RUH DP S®! \WH QP HMRDARP XDR WHYROPHIVO / 7 @

Dimensional equation

$ QHTXDIRQ REBICHG B\ HTXDWQY D SK\ VIEDOTXDQMY Z W W

QP HOMRQDARWP XO IV FD®IG \WH AP HOURQDCHTXDIRQ R \KH
SK\ VIEDOTXDQIMY

) RUH DP SB! \WH GP HQURQDCHTXDMRQY Rl YROP H 9 @VSHHG @
IRUFHY @QGP DW GHOW @ D\ EHH SUIHWWHG DV



[V]:[MOL;T()]

[v]=[M°LT™"]
[F1=[MLT )
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APPLICATIONS OF DIMENSIONAL ANALYSIS

' [P HQURQDADCDOWY FDQ EH XVHG\R

D 7R FKHAN \WH QP HOVMRCDOFRQIMMQR. R HTXDURQY

E 7R GHGXFH UHDMRQ DP RQJ SK\ VIEDOT XDQIMA

7R FKHAN \WH AP HOURQDOFRQMMGR. Rl HTXDURQY

7 KH SUGAS®I RN KRP RIHQHW LV XVHG \R FKHAN WH GP HQURQDO
FRUHA@HW R HTXDURQY

3 UQASBI R KRP RJHCHW

7KH P DIQWGHV R SK\ MIEDOTXDQIMV P D EH DECHG \RJ HWHURU
VXEWDRWMG URP RQH DCRIKHURQD 1L WH KDYH WH VDP H QP HVIRQY
TKHHTXDURQ3 $% &' VAP HVRDO® FRUHAVVRD L8 @ $%@



X' @

352% (0

& KHAN\WH GP HOMRQDOFROUMMQR. R \WH HTXDIRQY X DW

6 RAWRQ

: HKDH Y@ % /7 @

X@H /7 @

P 0 /7 @7@H /7T @

7KXV @ X@ D@ \WH HTXDURQ LV AP HMRD® FRUHRW

Limitations of dimensional analysis

" 7KH QP HOURQDOFROAMMQR. GRHV QR XDUDQMH FRUHPWHT XDURQY

" 7KHDUXP HQN R VSHADOXQRIRQY VXFK DV \H W RQRP HWE
®J DUKP [E DQG H SRCHQIDAXQRIRQY DUH AP HOVRQBMW

" $ SXUHQXP EHU IDIR R VIP LOUSK\ VIEDOTXDQMEV VXFK DV DQI @I DV
\WH DR GIQI\W GIQI\W  UHWDPYH IQGH DV WH IR VSHHG R @ KWQ
YDFXXP VSHHGR @KWQP HAXP HF KDV QRGP HMRQY

" [P HOURQBIW FROABQN FDQURWEH REBIGHG B\ \KLY P HIWRG

"1 DQHTXDURQ DI FROMMGA WMMWWY SIRYHG Z IRQ) EXWL IW
SDWHV IV QRWBURYHG W KW

" WERHV QRWEMIDI XIVK EHE HHQ WH SK\ VIEDOTXDQIMHV KDYIQ) VDP H
QP HOMRQ/



To deduce relation among physical quantities

') RUKLY Z H VKRX@ NQRZ GHSHQGHQRH R \WH SK\ VIEDOTXDQIMY RQ
RWHUTXDQMAV DQG FROUGHUMDV D SURGXFVWVSH R \WH GHSHQGHQFH

' HUYDURQ R \WH HTXDMRQ IRUMP H SHURG R D SHQGXOP XMIQJ AP HOURQY

'/ HVWKH SHURG R RVFLAMRQ R \WH VP S®I SHQGXGP GHSHQGY RQ W

GQIW O PDWR \WHERE P DQG DFFHBUDMRQ GXH \R JIDYIW J
7KH GHSHQGHQRH R WP H SHURG 7 RQWWH TXDQMH OJ DQGP DVD
SURGXFWP D\ EHZ WWQDV W NDJ \P]

© KHUH NV D FRQABQW
7DNQI GP HOMRQY RQ ERW MIGHV

[E)M()Tl] — [L]\ [LTfl]_\' [M]' — [‘L.H_\'Tfl\‘M:]
2 QHTXDI \WH AP HOVMRQY RQERW MGHV ZH JHW

[\ WXV[ #\
] VXV

\WHHRH[ 0
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But k=2rt, thus =27 E



