Units & Dimension (3$I'st 3T Termm)

1.1

1.2

1.3

2.1

INTERMEDIATE SCIENCE
Physics ( ifqe wme)

LESSON -1

Physical Quantities ( 9tfias garel )

Physics % i & g & fau Physical Quantities H T 4l o gusH *i
Eaehdl & | ik Physics %1 STYRINET Physical Quantities & |

Physical Quantities % I B i

WS (Mass), o8 (Length), ¥9d (Time), 9@ (Density), qIHAME
(Temperature ), EQl (Velocity), <1 (Acceleration), o (Force), CICN
(Charge) 3TR &RT (Current) 3TfE ki ST T | 5= & 9ol o fawifem faman
S Hehal & | S :- Fundamental Physical Quantities 3R Derived Physical

Quantities.

Fundamental Physical Quantities ( Wifeteh wiifaes ueret)

7 o € ! fREt S Physical Quantities ¥ Sca=1 &l fepan wmar @ wifeeh gehT
STIRT 31 TW Physical Quantites ! 34— FH H @A ST T |

Fundamental Physical Quantities Teh @'} ¥ Wad B % | 9d Fundamental
Quantities 9 JhR g -

Mass, Length, Time, Temperature, Current, Intensity 3 Amount of Substance.

$1 "ld Fundamental Quantities <hl SUIM T 3T 9t Physical Quantities & T
fopen ST ©
Derived Physical Quantities

Fundamental Quantities <hl T X oA Physical Quantities I ZH ford S 2
3= Derived Physical Quantities FEd B | T IR g -

Velocity, Acceleration, Force, Density, Momentum 37f< | g Velocity T faar &

@ T8 Length ﬁ?TimeﬁWﬁlﬂTﬁlﬁT%@ﬂﬁ
Velocity = Length /Time

Unit (3&13)

Physical Quantities EaRRCIEE] QEI qaa HE & f_c'FQ Units 1 ST&d 8Idt % Iél'@l
TN G fooel forat U@ 3R o8 0 P s 4 € | S0 =@ & & fau
TET AR ShE A AEvash € | S T ¥ ool @em 1000 fReie € 1 =gt
T 1000 3R T fheliieR ® IR qd 78 =red fman S @bl & fm geeht @
= 1 T g @ ool 1 @ 9 fopan om stfuen ®
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T A & AT Length &1 Standard Unit (W& $hTE)
Meter H | 31*7'1'{'@3'5[ T W Teh e % Weight & Measure

International System of Unit &3 feran 2 1S SI System % AW W S
System ¥ 99 Fundamental Quantities R TH A9 Ft THE AW 39 YER g

Fundamental Quantities Name of Unit Symbol
(a) Mass Kilogram kg
(b) Length Meter m
(c) Time Second
(d) Temperature Kelvin k
(e) Current Ampere
(f) Luminous Intensity Candela Cd
(g)  Amount of Substance mole mol

%1 "Id Fundamental Quantities % arfafea ?3[ 3ﬁ'{ I Fundamental Quantities %
S 79 3R SHE TH YHR © -

(h) Plane angle radian rad

@) Solid angle steradian sr
Derived Quantities %1 TP Fundamental Quantities Wl THE G T R T % |
7 Derived Quantities 1 3ehTS ol HaEIieh THIHT0 off BlaT & | 59 -

Derived Quantities Unit Practical name
Force kg-m/s* Newton
Work or Energy kg-m?/s* Joule

SI System of Unit @] BF ¥ Teal S Jafad i off SHHT 99 € -

(a) fps THE - Foot- Pound- second

(b) cgs THE - centimeter- gram-second

(c) mks THS - meter-kilogram-second

fRdt 9 Fundamental Quantity % GO & f?'FQ Sii Eﬁh'l's: T &l 113‘ % I 1D
B‘ﬁ'ﬂﬂﬁm@ﬂw% IﬁﬁwaﬁW@SecondW% L%waﬁw—rrqa@

86400
7 = 99 &1 |

Dimension ( 99T ) & Dimensional Formula ( o9& |37)

Dimension

Dimension @l IR 3 & f_c'FQ Fundamental Quantities i STTT-3TAT Letter
Symbol ¥ gfaa fran < €, S :-

Length- L, Mass-M, Time-T, Current-I 3"ﬁ'( Temperature-K s |

~ ~ Ay N\ ~ A
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T8 W L H IR 1 % AN 3= @t Fundamental Quantities
Fundamental Quantities 9 HE'P}I T YR i @}@ 1,0,0 Eq Length
ERES I

3@[ YhR Mass 1 Dimension fer@m Sran % -

[Mass] = MLT?

?E'T N M,L 3#( T <hT Y€ shHRT: 1,0,0 I Mass T Dimension 8T ST |

3.2  Dimensional Formula

(1) fodt ot Derived Physical Quantity <kl Dimensional Formula foem & fau, o=
Y Fundamental Quantity % HY ® SEHN EEE § | 59 Velocity ©hl
T4 Length T8 Time & T Hle 7, sdferq

Velocity = —Dls'tance
Time
[Velocity]zw [1 _, 39 Bracket %1 S&HII
[Time] Dimensional form |
_L foem & fau & |
T

or [Velocity]=LT"
LS| Velocity <kl Dimensional Formula FEd € | T W Velocity <kl Dimension L
SR T T TR FAM: 1, -1 T |

(ii) € Force S Derived Physical Quantity ? $9#T Dimensional Formula faem &
T gHep! ARWT 1@ €M1 =06 | Force (S11) &1 9Rwmon ¥

Force = Mass X Acceleration

— Mass x Vel.ocuy
Time
[Velocity]

.. [Force]=[Mass]x (Time]

_ MXLT"
T

or [Force]= MXLT™

3@ Force %1 Dimensional Formula &d % 3ﬁ'{ Force <kl Dimensions M, L 113[ T § HHI:
1,1, 2% I
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(iii) I 3180 Gravitational Constant T oId % |

=Jeq & TRy FEm |
F=guXm, ,
r’ SRl F &l & usred fSaent amn
Fxp? m,, my ® G HIT FA © |
GZM leﬁmz@aﬂH?ﬁr%
, 3:ﬁ'{ Gravitational Constant (G)
[F]x[r"] )
[Gl=————
. [m,]x[m, ]
_ MLT?xL’
MxM

or [G]=M"L'T™

3@ Gravitational Constant ST Dimensional Formula &d % 3‘ﬁ'{ G T Dimensions
M,L,T ¥ %99 -1,3, 2 2 |

39 YR 37 9+t Derived Physical Quantities <1 Dimensional formula AR
Dimensions TTeRTe &1 3719 &A1 =1feT |

4.1 Dimensional Formula & SUINT
T qeT o I ® oo
(1) Conversion of Units (STgal & e a5ad)

fordt ot Physical Quantity T Ueh System of Unit o e 71 @ 39 Eﬁi System
of Unit § SSal W1 ekl © | @ SI System H I o8 &1 AF 10 =7 & I
C.G.S. System ¥ 9% fohaTl B ? $9 Dimensional Formula 1 #8g ¥ ¥ fohan
S T T |

<fh SI system & WAI: HER ® SUAN fHan w1 € o: fowR 9 gHen)
==t 'l & T S @ T

(i)  GHIRIO ! Il ®1 S™ & U (To verify the Equation)

EQH Physical equation et ® fo e U S Principle of homogeneity of
dimension fagm @] X fran <mar @ | 59 fomamoia g @

1
S:ut+§ft2 et g W U AT W T qF T S @
R f wror 2
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(iii)

1 2
[S]=[u]><[t]+§[f]><[t |

L=LT'XxT+LT>xT?
oo L=L+L
T THHI0T % IHI TWE T Dimension L H 1 & | 3Td: THHIT Dimension
%! gfteswor 9 T 2 |
3H_SUENT St €
% &I F1 Dimension &1 BIdl %, 31d: HHIRIT Dimensionally ¥l Bid

@ﬁ@ﬁ@m% IﬁWDimensionallyW%,a@WﬁWﬁ
Terd 2

o= Physical Quantities % o gy TfUd ST (To establish relation between
physical quantities )

THT relation TG & & folg Principle of homogeneity of dimension dhl ST
# € | 3P oI T€ SR} 3Mevaeh € 6 Th Physical Quantity 3171 shiA-hid
q Physical Quantities I faelt & | SEEm & feTT Simple pendulum o -

Simple Pendulum (¥ Teieh) 1 time-period Tehter B | 38" Th @ (L)
T U % WY m AT % Welt (bob with hook) e YT ® | AR T W
e @R (g) B @ time-period (t) 1 MG [, m T ¢ W 39 YR for@n sn
Fehal B |

t=KI'm’g" ———
\_ﬂ%sf K TS dimension & Teh e % | a, b, c, 9IaX % hHRT: [,m, g <l |
TH gHIFT ! Dimensional Form ¥ THI @& @ W, K i @ﬁ?@h_{,
[t]=[1][m]'[g]
oo T=L'M°(LT?)

— LaM bLCT—ZC

— La+CMbT—2C
or TMPL? =[““M"T™ — oy =ei ® M =199 I =1

dl«lé\{ord qHiEer 2 H Principle of homogeneity of dimension &Il S 21 ERSED

3R LM, T T Dimension JF % &R H1 AT | T HH T
T & fag, 1=-2¢
or c=-1/2
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or a=-c=1/2

M@ fae, 0=b
or b=0
Ad: a= 12
b=0
c=-1/2

a,b,c T AM THHW (1) § WH W

t= Kl%mog_y2
_k \ﬁ
8

& Simple pendulum % AT time-period T g3 21 %Eﬁl? K 1 % Dimension
T& §, THRAT Dimensional method ¥ K &1 A -&1 TG fohal ST Wehal © |

Units & Dimensions W 3T Tl i B L 1 AR TAT 9 HET

ieq |

ﬁ‘o (gTvo)‘Q:o Ho To qred

IGEEED
ey, TR faenera aden wfufd
Ig e § geRrtya 2 |
U @ W Hetd U
(1) o1 SHH! 99 T SR GHgE § SEH © 2
(2) = Tef-oush foefht Sei s 76 € |
(3) T faw &<t =1 faw st 9w o foet sm= ?
(4) S fowa GugH | 1 HioE 2 d SHe o Y |
(5) 3@ gy W 3R *iE g Bl SHe e A |
AT &Rl Ul ;-
3qd e-mail Address
foeR faurem gdan wfifa (3040) suggestion_bseb@hotmail.com

g AN, T 800001
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Al 1 S THER AT e-mail Td W 9 | 39 SAfaRed 39 TRy § & g
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