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. PHYSICS
k\ :nit - 01 5

SEm cwdo 618

BASIC PHYSICAL QUANTITIES
9o X8 ;- physical quantities

emebo ofBod ne of ainad Ea condinon ediens nud
6o O30 enl &80 i ®8 00 suwrfo OEed o8 Suy gred.

m&mmwmguﬂm&@m.ﬁg@cﬁmmm
853 oo,

0 c8Ocees Baxpdted ( magnitude )
0 oeex) 8O Yomod ( unit )
€ ol BO Pebd ( direction )

BEo ewaBm 6@ :- Basic physical quantities

ebad OEd 8o 62 eabEn W b £008 8oE e 83X eoBn
8 eBaBd mfael. Sl fon ={086d Efn snBo 8 7 &.

(oh () A 880 fono | doned wedus

0 | 2D (length) BOde m

0 | doxddo (mass) Seekarta kg

© | @@ (lime) L2t e ) S

0 | owelin cdinddo engban K
(thermodynamic temperature)

(5] 1 arB8oda A
[nlev:mc current)

© | &b pEnénn E8en mol
(amount of substance)

0 | Edo 85m8 e AN ed

(luminous intensity)
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¢+ |og ealéns (plane angle)| eBBeae rad | gogem Supele
+  |e=n smlioe (solid angle) | 0ebBm@e st | Jom MeRiATY

*units

ebBaac abd b :-

Definition of the radian

Bxe® qoon qif Didoow oblend, goed
oéx o Eald eukdced momman mGD :
enling alBon Sod, I s

< o e0, glo o oo qnd e8D00
S=rb6

+ chico o) goen ood cBdddo
nrad = 180° ... [1rad = 5739

OEDICHD EWIBD OB -

DERIVED!PHYSICAL/QUANTITIES - .

EE® emsbm 68 (9) 8Bdo swBn OXB) gty eand o9 e ©O

eoofim 8 eBxBd wifdled.

+  Optedn emBo 08 oo BB ensBn X80g (@ abpdo
eosfim OEDE) Jow quadsl nmwds b Jom Dyess Smm
ege ofdlab,

01. Shedga = Lo x Eo(m?)
BZ.?ME&L;&JEJ = fox f@x Ba (m))
03. m2uB i, oo moude (Bon oo dosds)
density (linear density)
= —d% { k =1
o gm)

Samitha Rathnayake
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(8.

10.

12

13

. ebde £Dodne

. emiiln BBGnG

i, cuddn caddo Poo Obedaan Snaido)

(surface density)
_ Sl F il
eoge (9™
i, 08 poddbe (Do ob8¥n dold)

(volume density) -

St
D) (kg

2 Bmdmmﬁmmdm@m}@;ﬁﬂﬂ " adba” mgm-:qmd
Bded obE) anadbod.

. abeo = go/ onps (mst)
speed
. e pneboon = oebio Bddso ebao / axpe (mst)

linear velocity

abdo gelo eBan [ mas (ms?)

linear accelaration

oo @bing = @poxgBded (Nm)

moment of force / wrque

[EmEma)

¢+ Drbbono ) DES 88N eaped.

ebdn o850 = duoddo x ebdo pebon (kgmst)
linear momentum

mebme = Qpoxoes (Ns/kgmst)
imp ilse

ewiFo geboo= enifo BadMnn edone [ mge (rad 5)

atgular ve! oty

enliln gebo ebme / mxge (rad s7)

agular acee'aration

a0d08 gbine = dodde x (@8 gé)? (kg mi)
moment of ingrha

en)fn 08 = gBEBS ghine x enlfio gebeo
angular momentum ( kg m? rad s/ kg m? 57)
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Jon exndd cwodim O)E :-

physical quantities without units

<N
.- |
01. enedos eaaido = 8 cOz0n oadbo / Hpaed nadbo
relative density / specific gravity . : il e
02. oXomsBmd = pSom oo / oo ole
efficiency
03. ebein Coinms _ BExmb &08 (ew) abn) abed Beo
coelMicient of friction 28080 pns8wc®
tonon? megined oedan
04, Ebo® ol =
refractive index Els e meeined gpebao
B Enfised oxebesmi®
05. m:@:im qﬁg&;mﬂ = & S
relative permittiviry et
Endzedd Ox0BnEmD
06. cnedos cXXEEsmD =
relative permeability bEnom 0e85mE
@8 cdimolDond b obdd e
czd i tp Bde dodda
07. enedoe ebemd =
relative humidity 88 cdindBecd® 58 abEnd somidn 8080
abess ¢ Do doaitks
Eemf (em) abEeDS) B & sdan
08. BEwm® = =2
ke 8d E@ (ew] obEND)
+ 900 paded o hEed, 88w 68 ecnd am q@mmmaﬁ a@m

'-':Eﬂ <60 i BO 80 T w008,
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SI SpndE e - PREFIXES OF ST UNITS

- oo - (Submultples)

[~yial-Ta) cooboed o8 oeadod
o~ voclo ecxaield ¥
10+ zeplo andal) Fd
10" atto a0l a
1R femio acy®an !
10-" pico Soo] p
10-* nana oeamd n
104 micra eSeg 1
- milli 84
10-* centi ana c
10t deci allS i

QoS - (Muluiples)

YAl cooboad b CoaTioma
10 deka e da
107 hecto excialn h
10 kilo Sepd k
10¢ mege: s8m) M
10% giga &' ®) G
101- lera @) i

10 peta ield) P
16 exa ddde) 3
pO-* zella aod) Z
10-¢ volla =Yy ) Y
v Sl fow goeR! doallio onmn € ol Ey fooo, coobood oS0
e ¥
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SI oo COcST B8oitse gy 66

METHODS ‘OF ‘EXPRESSING THE ST UNITS .+ 7
5808 Sound Besxrsonges o8d efbod oo
a8 50 08 piBuom and 988 B nod
B @ue

[eeo-K,A,Pa,Hz]

St ek g toetin g dE0is0 smes,
[ ce - S5kg Be 5 kgs ea=ed. |

coabo ac ar® 808 ot Somed ¢fbems BBa
TR0,
[ee - km 8 mkemed. ]

Gt Some &) cocban pnd Bikad el
TS,
[eer:- km B k m saned. ]

Do doono s8n 508 cooben O DomdD DEN
b 20x enpde oo Dwd Jonoe eBn
coobe oe 88ooune @B iy eaxgred.

[ ee) :- pF 8 ppuF em) mnF eaxed. ]

EoEBn e &) Hmno aod Biked oo aae.
[ ee) - Skg B Skg seed. ]

Son S8scn afnos Gon B0 fon BHe oo
Bt oo gue.

[eer:- Nm 8 Nm eaed. ]
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£o o580 g5 80wn

" RANGE OF LENGTH

Eelpd eo
o0ad
(m)

egleDinon DdoBun 10°5

¢ s0ENnDo asdled Bdndnn 10-%

y 80endE D0c® X8 102

S08moeS o ebscm 808y god e85 g0 10-10

mBded ne Doed géy o g0 104

cams cepimed Dlom X380 1077
oy GrcinPom Benlon 10
ofoBon ook 100
enmade e ECom E@ 10?

gmed cob @iEo 10¢

Befemed DenBon 10°
2:08ed BB 107
2a08ed 80 Bagmd O 108
ebomed BaEndnn 10°
ebemed 80 ©aBded 6 ' 101
abeomed B0 empndt @O g0 10%
o @ B8O oot g0 10v
So5By dbed ewedd 107
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DIEG &80 g8 adiss :

- RANGE OF TIME

oobs

88
. xe® (S)
odBdnn asebond oom megina 10-2
@8 8680
oo asglod oo eglellvad 10-2
B D6 m®ens DO
206 ot®xnbn gusdod nolend 10-®
geguedinon asdba DO obydina D8O
2886dd oodned gepuleline 10-5

egielins BD) cbo8inn BEO
aloedrnm 058 dhdan D pBonad oam 104

abamed 80 0:0bnd wegine med 8680 102
22050 of auec E}Df:r O Do pBéne B8O 108
(1 a)
23000 obaa 50 g BOE obiyg®ine BBD 107
(gB06g 1 &)
BSead gxy oxge 10¢
abBnl Eg b - e e 1o
860 aoed BO BBnd»e entd o 10v
@Enk 884 cmwed 80 Bbnéxme s 104
XD
tamd, 8se8Ha OO & Do 10
obig8ine B8O
cnExs odfu age gtiom b ol 10"
gedolo og mee

12 S g T S et 1 by b DN Tt (4 G N Mg S BB I g
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ﬁm&iﬁ}:ﬂ =560 608 B0IEE

“RANGE OF 'MASS -

Ocipd dodded
qéne (kg)
BxieEdo 104
(1) @I 13, I 107 - 10
ooy 10%
um 1D]5
Daigm : 102
Bexg @bd cmen 10°
tgo ooad MW =1
eo@ 80 sengon 1010
OmdnOad - 1072
20 o6Endal 105
agedinad 107
gegueliand 10~
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@ LB - INTRODUCING DIMENSIONS

& - Dimensions

- [ . P ™ = - .
of Enooss emmflo dbod, Ao srnefls 8 ot sl meld

e I N e - sl Wemau ; *
qis ool il Ceano OECTD Enn o Sl moall oM me
ES) Efar aamEie D e ot Fyl pos .
DEHY HUEBINUD O nemltuesnn ofixl o ool Hrefl Bl

n'-ll;l‘r’l--\ W ot i L B e B ekt Rt - 7 L - z
L L ':-.-'5} :‘a Lk M AL .-h.." F;.L..-, - rT.,,_.-f!."_. ":"_l_‘_._*"“:", 'ﬂ'-:."h.;}‘-:':-ﬂ tm ;

ope B codilo oo Of end # axedd olns

of exelic Mo B0 elilod S0eP2 2 sy Sdaad na 858
Bfad ofooad,

feo] =L o[ ] =1 ‘| dadlo J =M

Oxtissin cnstim XEDE 0 cade

FINDING DIMENSIONS OF DERIVED PHYSICAL QUATITIES

01. Im&l‘j’h;] = [t,:_'.] ¥ EEE:'] - |
02. ID:-‘E:IE} - [-E:'J'] 3 [-E{}_‘:} = !-E:'II'-"J = |?

03. [moddBa). -+ 1. [ehDe eociio)
= [deaidn) /[Bo] = ML?

il.- {csddo o]

= [doeilo) /|Bbebgo] = ML

i, [o0L&) aodlio]

= [Balin] /[coEn®] = ML
04. [88m0] = [g0] / |ope) = LT

05. [eB300 peba] = [ebdc DSO® ebuo) / [mpe) = LT
Innovative Physics
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07.

10.

1L

12.

13.
14,

15.

16.

17.

18.

19,

SENERREIGNEVELE

[ebde d80ene]

]

[@es)
[Boaa] =
[ate] =
[ecfe] -
[ce@m®] =
[o@m0me] -
[Reon gbton] =
o880 ®onmB)
[erebanm] =

[eB@0 nebo edas] / [mes] = LT
[Bose] x [ebde B06dn] = MLT?
[Dee] * [Bboden] =ML T

[0g0] x [¥d0 Bdowan]=M LIT?
[mta] =M LT

[o%e] / [mes] =M LT

[80® 66 eson] / [mes] =T
[Qew] x [@8@ go] =M LT
(B8] x [bdo gebaa] = M LT

[@@=] * [mem] =MLT?

¢ 0=5/r 630 ecd oo enlénad & e DO,

[emifin geboa] =

[exiifin D008e]

(60656 mtén ]

[eifin @8smd]

[enio Bdhes edon] / [mas] =T
[enlifio gelo edaes) / [man] =T
[Bodde] x (@88 e6) =M L2

Alnele)
[fM % Tﬁme x [ewiiio geban)

B cHedd 80020 gend wéned qog ooatins m) Qo -

Dead.

fon o Bed enlo OB Bxe 680 ab,
Sead € 660 Jon 68n ewnfn &E Sad),
cer- ¢+ e ewino (rad )

¢ & ewidne ( sr)

+ (08 858w BOOB (dB )
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& Socfuded genidgy

USES OF DIMENSIONAL ANALYSIS

gqﬁm@mmmmmm

m@mﬂm:ﬁmﬂ-@-ﬂaﬂﬁaa@mm@mmw Be BSooe
el o8 ogond B o8k Be gno.

oL = (i) Vi =17 + 2as
o8 s . [ VE] ewmég oo B - [U7] + [2as]
. - LT+ LT2=xL
-y L]T'."

- afooho B Hesod HEido

P + pgh + Y% pV? = Soood

GQJ i= { II }
@28 oBmoHs)

[P] = ML'T-?
[ pgh ] = ML= ILT?¥x L = ML'T?
[ Va p“"rz ] = ML'J % LT+ = MI..'IT'E

af8ooho Ow Opeuda HEOLE

v Dooep 506 o gf) B08 e voed oD B9 OXF god 8880

CRY - (i) F=LT e8xndned,
F- @gxe, L - Eme 28,
sidtio enle B0 T8 8x eoxsan.
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(F] MLT
— I e T ——""
e (L] L

—» MT?

[ @ quds Some = kgs®]

e - (i) Bwaon o8 g0 S oo @8d oaa |
and 08d=00 S=A (1 +%Bt)eb.
A @B B 8x eo.

10 don od g 25E,
¥% Bt O &0 s,

(B] = T
[§] =-{A](¥]
Al\& LT

e - odndid o oo g ol 8od Diduon oéwba
a0600a? nalned a:fba mufa ( F) od awded dasida
(m), 58 efae ( v )= Bgae Do Badoed g0e (1) Bo &2
. obf @b «85) and alddln Brdadn woul.

F km* V' r e88 k 8» oBo Sonnd.
(F] = [m} [V} [
MLT? ="M} [LT'} L]
MLT= = M D7 T¢
M—+X=] T—y=2 L—>y+z=]1 —rcg=-1

¥

Vv

F=%km'" V! —rF:km___-
r
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04. O3F oo 5£06E, DO Swn aecaﬁmma
aﬁaﬁmﬁﬁ@{m@t&@ﬂmm}

oB et OXEcn B M LU'T ol Bog,

(@) Soo od08edt 688 OEed HOMDE n, & (D- Son oZ0Bed?
Sodde, Eo o) mpe oo ard BFo Do BEeOgS M, , L o T,
aule Bol.

@) fon odiBedt 088 KiEed B0 n, ¢ (2)- Jon oddBed?
i, E® &) Mo oce) arl 8o Son BBeDEE M, , L, @ T,
ol Bog,

Fve o708 scaall® emeBo xBed gmo dod Ho g Sed,

ni Mlt l'l‘I TII - n! MI: I".I]I T;

- B [

co- 01, lgem? o eod®oed kgm? Ogd eddds
endbed B ML @eBd, x=1 , y=-3

1cm

nl
n 1m

1 M, = 1g L,
? M, 1 kg L,

o
nu

.-...3
]
=
I
= l_z
e, I
-
s A
_p
e e—
—
T ks,
— ‘_—|
. S—
P

1crn)'3 _1( 1g )‘( 1cm ’)3
tm]  \1000g/ \ 100 cm

i

H
—
el B
-~

o |9
"--___-P'_'_._
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co- 020 36kmh! ® o gefucd ms' 660 -
oeDmed & LT @b, y=1 . 2

n—>36 L, 1 km T,
|‘|! =7 L.l Im T'_l

v le) )

{212 ] ()

1h
ls

non

inn

=36 x 10! x 3600 = 10

- 36 kmh! = 10ms!

& Beedesnes B

LIMITS OF DIMENSIONAL  ANALYSIS

0 Sondy goo ecobo e,

0 52 e Bod obe e 6f gaad £ Bel) odnnd 8o
Gy obfo BO 85 and o8xDo 6odby ot emb

288 80 eb.

0 cc 8Scon sdosed en) adoded oo oBndén Ex
Sela@emmsns emd o saxorfo.

0 GenlnB8o enl o og oued cBadin Em Bdedetnend
8mE) Hun eDxuEo.

0 &» oo Sco guped oBndi e 2BED & Bdegdedn
D8 eox o 62080, (e :-F=G6Gmm, /)

Innovative Physics

Samitha



: CeE®D - VECTORS

secBo G = Dexgdded & Sdbn Ledd ofn Pand
( Vector quantities ) BE@c Gewlm Swded anme Do 6B
Ce - geban, dbdéng, Do, ofsm®

gEo 6X8 - Oepdbed afio Dend 5&8s Eedd 8o
( Scalar quantities ) &8
Ce - £0, ebao, doddo, cdimsdo,

cecBnon du¥nd Scoda G068
( Geometrical representation of a vector ) -

e oex eog bl Defbad ame) med. eme) ado adg &Bd
e,
i, &g eecBGoed BmpdDed afxnudn Eald guodo Be
Q.
ii. B qif eecBomed EanbDD oo gow. (eecloed ab BEabd,
emdd emE Eand odE b ndddo 8o U Bald cddy

@rad)

eec@m gomma ( Vector notation ) -

e R
;
/{, el /a/ - /-'a/
ﬁ"l AB o
\”-MWM

Innovative Physics
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cecBo ocod o@x BO8 ( Equating two veclors ) -

of oco qlic earBD o, i oo Do gao
i, Dexpdd o Do aao

iii. €@ o8 Do gas

eerBood leocts o 608
( Multiplication of a vector by a scalar ) :-

aBB82 ot® DO8 eeglood gied

oedn o0 secBomoed,
i Bexpdbo, @fincd awnod ) 08 ezoad Dexpddosled

Mol o ab.
i, Bed, o) oom® [ sscBoed £a00 o ed.

eerBood ( - ) coadSa o S068

( Multiplication of a vector by a (—) sign ) ==
as Bodd oo exxbodd B2a! af Emd o8ind o800udh 8.
B B B
— —
/ // = / L |—-AB = BA
A A A
—p —
AB -AB BA

cesBo ecemd gomd emidia ( Angle between two vectors ) :-

escBo ecth D0l poencld gbnd BEfEER an) o8 gresos adad
orBfelE sl 86) god a8 amlina.

u B 180 - 1.7y
51‘: -IE‘; ,,,,,,,,,, }_l

secBo ama eoions eerBo umon_:mlm eecBo ood ecios
u ©b, ped. (180° -y) 8.

Rathnayake




sfgudo cegEnd ( Resultant vector ) :-

cicBe eecln oldfod eetln baced dag ng 5O gl of

eec@ool. 6800 BF eetGnm ofdGend 4iff ng ewidn gGdg
w}ﬂﬂﬂlda s G080 oedo.

eecBo Oond BEAL &8 ( Laws of vector addition ) :-

. Gooih BoBs - JonngunesyEn ez el

( Triangle law ). §8EaD! (Jmad yD20f § oGl yeman
22l amm) ol 2193 gz 26 Sbrasmis g
50 xaf Do w90 2R 2B pygadares Sbrassus
amsh,

—pr —p —p
a+tb=R Y '[AB + BC =(AC

=

i, oEdndg Snba - I2nnnguneezlin eyn 28labiymdl
( Parallelogram law ) - 209z egngasd @6 Sbeasous g 50 30 gD 2z
> unbem o Seabinarsal 28pppdons Sbrustns emab,

a

i. DgonBcde - Innngynesln N wdwd, 2% (n+1) =
( Polygon law ) o8 B g2 86 maf g N 2elznzed
26 Sbeastns 9@ 50 (n+1) Do 200z 26l

ﬁmﬁaﬂﬁé&:ﬁaﬂmﬁ
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ceeBnois cecBoad gf) 858 ( Veclor subtraction ) :-

e88¢ 0f ne an, ceclned ad 8 cbid QEDOIER mo do
gean oo dog DOIH.

a

b
/ a-b="a+(b) E;VAQ
i

=B8gaso eecBun 6oB® ( Finding the resultant vector ) -

i, pdobn (Co¥6o gle- Gemii Sato | ofhdodhg Scda /
( Graphical Geometrical 2w 6o 80800 aaned ob8n G
method ) rrfeBs e8nasunn emm 6 @ed.

ii. ssafhdiGo o . méose 6083 obppdmed
( Analytical method ) Bapsoo o Eo soxn ag qued.

cecBm ecopn =fualns eeagdBBnd esde®
( Finding the resultant vector of two vectors analytically ) :-

C

R? = (p+qCas0 ) +(qSind )y
= P2 + 2pqCosd + g* (Cos’0 + Sin’d)
Br TR

5

v p' o+ q* + 2pq Cos D

=
]

mBugso eseBoo P secBne 68m men enlkne « 28,
N g Sin @ wn Dacmand oems nt o a8 aodial
= p+q Cos0 q88m =08 p o qenit) ao Bl

yake Innovative Physics




Badl #Bn'-a: ‘Special cases |
b e I L L I 4 ) I

[ ' .
a=0" 8 = 90" B = 180
jeacBo oo D@ LS00 (sac8o oo @BISG) (secBo ecm EAGKD LmEO)
Rap+q R = '+ q R=p-qoul R=qg-p
a=0 a =Tan" (q p) a=0exf a=is”
o8 c¥gadiaed Bong® aoad. e80 oiggdoed g oecd

eecBo Bedcma ( Resolution of vectors ) :-

g B 08 eecBuod 65300 exlfo b eschn emid §F cerBmed
B8t emdd (resolved parts) embi eedSm (components) ege muaisd.

- =

sct p Cos & ?ﬂ

p Cos 0
s cecGoon 00 @80m E@O0 Rdeodd em@u.

Jooe eecdn sfdficn nfzadve ecnfhaitnd e=bE
( Finding the resultant vector of coplanar vectors analytically ) =-

Ya

C ™ N

mm&&ﬂq:ﬂﬁnﬂn@mﬁmn&mmmJ
Emd ogm Do gous ne oife, 0808 Jone, Sngres eectn
odDGon ofnados ecdelE son BOod onedae g .

i, eecBo 86D neede § H6cond 8D &m) ead ek oI,
. ﬂdﬁﬁmﬁq;ﬁn@mmﬁ@mmﬁ:cﬂdﬂmmw
Beddenn nodo.
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i, 08 & &2
gDo® 6 : o
. o olose DEe0 800 6ecED .

R
X

EDewKs, aBonioe, 980
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