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Photo electric effect ( W&TIT ATYA TWH )

® Photoelectric effect, compton effect etc can
only be explained by the particle theory of
light. When light of low wavelength falls on
a metal surface, electrons are ejected. This
phenomenon is called photoelectric effect.

The particle of light are caﬂ@
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magﬁetic SubsEance}!ﬁﬁ'ﬁ qqTe ) “

® These substance acquire feeble mangetism
oppostie to the field in which they are
placed and they are weakly repelled by the

field. ¥ Tawig & &t fauda feym ¥ <pafea

Ex. Cu, Zp, Au, Hg, H,, N,, H,0 |
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Paramagnetic Substance ( A& TqTe ) :

® These substance acquire feeble mangetism
in the direction of the field in which they
are pTaced and are weakly attracted by the

field. (&Wéaaﬁﬁ{mﬁ a‘rnghmzﬁ
4 L

Ex. Al Na, Pt, Mn, [
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Ferro-magnetic substagce (vﬁz—qraaﬁ'q T )

® These substance are strongly mangetized in
the direction of external field and are
strongly attracted by the magnetic field.

(R g a7 & fegm o mwn?t
e 2

Ex Nickel, Iron, (- obel4 D(
444) (i) @) //?
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Above a temperature, called 'Curie
Temperature', ferromagnetic substance
become paramagnetic, Curie temperature
for iron (Fe) is 770°C and that for nickel i

e wes

is 358°C. ; E

Teh dI9HTE & S9¥ 9@ ‘@i’ arqume sher Wrer ¢,
wHTAfrE uare A gt War 81 ’E (Fe)
& T =gt @1 aamE 770°C § 3R fad @

foe @® 358°C #)
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Intrinsic
(pure)

Semiconductor

T
Extrinsic
N-type p type
(pentavalent (Trivalent
impurity) [mpurity)
e.g. —AS ex. Al, Ga
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Physical Quantities / wifas wiyar

/N

Fundamental Derived (o) Supplementary
(g Tfsrar) - (Fca—1) (T i)
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(i Fundamental Quantities : The physical
quantites which can be treated as
independent of other physical quantities
and are not usually defined in terms of
other physical quantities are called
Fundamental Quantities. The units of
fundamental quantities such as mass,
length, etc, are fundamental units.

These are mass, length, time, electric
current, tempe-rature, luminous intensity
and amount of substance.




Fundamental Quantities (& iyt )

Quantity ~ SI Unit
® Mass / <& (M) Kg
® Length / s (L) m
® :}imf / €97 (T) Sec
® Temperature / AAHA (0/k) Kelvin
® Current / fag@amr (1/8) Ampere




® Quantity of Substance / 9aref @t 4T (m) Mol

® Luminous\lntensity / S=aifadtaar (Cd) Candela
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Derived Quantities (0) ( &= AT ) :

The quantities that are derived using the
fundamental quantities are called derived
quantities. The units that are used to measure
these derived quantities are called derived
units. Examples: Force, Velocity, Density, Heat,
Power, Energy, Momentum, Acceleration.




& fvral St e il W g R ure s S @

= Tivral wEend 1 3 TR @ aa @ R
5 g’ 1 gwTe fwar Srar @ 3R e sl

Wm%umm oA, AT, T wm,m,vﬂ%a,
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e, S, ‘G’a‘nmﬁl
& Area(&hﬂ»_vt) ~2, (N

® Speed(TTA) _ m/
= B - (




Supplementary Quantities (JI& ‘{ng'r!ﬁ) -

Supplementary quantities are geometrical
quantities of circle and sphere. Supplementary
are the units not still classified either as
fundamental or derived.

wquﬂm*ﬁﬁaﬁwﬁﬁwmﬁ?ﬂ




® Plane angle (WWAd #I0T) = Radian (¥f&a7) SI Unit

® Solid angle (319 ®IUT) = Steradian (¥3fga7) SI Unit




System of Units /(®Tas &t @

A complete set of units which is used to
measure all kinds of fundamental and derived
quantities is called a system of unit. Some of

the commonly used systems of units are as
follows:

FEHEAl W a8 qUi wqg fawer st wddt v @

Hiferer Ta sgea= ivrat @it "4 ¥ femar srar @1 wres

T TEfaAl HEaTdt €1 QHTI: STET § @8 S areft
THEA W qghhal FrAfated -




(i) CGS system : It was set up in France. It is

based on centimeter, gram and second as
the fundame\nfél/ nits of I length, mass and
time respectively.

CGS vgfa : 30 wid | werfua fear war om sa

TS, TN TS WHE W R Wit g
AT, AW T AHUS it 2




(ii) FPS system : It is a British system based

on fgo,t; pound and second as the
fundamental units of length, mass and time
respectively.

FPS ygfa : 9% Ua fafewr ugfa &1 san g,
THEA Td §WE @ W s genal we,
QST Td AHUS et 2




(iii) MKS System : It is also a French system

based on meter, kilogram and second as the

fundamental units of Iength: mass and time
respectively.

MKS uwgfay : a8 +t wig & yomet & |
YT AT, THAW Td WHI &l W Hifesw
THEAT WX, fRaram™ v ¥&us gt e




(iv) SI (The_international system of units) : SI

is the abbreviation for “Systeme
Internationale d' Units” which is French
equivalent for international system of units.

SI 3FTE FT AHRILIT Ggld : AU Ht T§ TG
AMAFA ANAULIT WX U AT Tgfa &1 Wisfaes
w7 ¥ 3@ SI gfa wga & fomenr oref & ‘faew

geyHe fe giew’l




Dimension / faur

The powers to which the fundamental unit must
be raised in order to express a physical quantity
are called dimension for Ex- the dimensional
formula of momentum is given by [M'L'T]. It
shows that the dimension of momentum are 1
in mass, 1 in length and - 1 in time.




fardt witfaes wfdT & faad & gt & Rt s afdr
* W& H Fad H @ [0 Yo Tl 9T =g 8 )
SA-waT @ Tt g [MIL'T) swemt ordf § fom e
HfarcamE A 1,7 § 1 997 999 ® -1 )




Dimension of length / &g @t fam

Dimension of Mass / G| <l ﬁ'ﬂT'
Dimension of Time / 99 &t faar

Dimension of electric curreni; /

faea arr =t faun

Dimension of thermodynamic temperature /
FeaT ek g @t famn

= [A]

= [K]




Dimension of luminous intensity /
diw draar st faur = [ed]
Dimension amount of substance

g i AT @t famr = [Mol]




Physical quantities having the same dimension
formula : _ >
" Care = S T"]

it afra # AT g 7 3\"][
1. Impulse and momentum / % \‘J\ /

AT 3R va'rr = [MLT-].
* Pressure, Stress, Bulk Modulus /

m, TREe, STATIT TR AT = [ML1T-7




Thrust(Upthrust) weight and force / - '/

JuTg, W T& & ' =[MLT?
Angular Momentum and Plank’s constant

a ﬁ .a 3‘1_{ :imo ﬁ'ﬂﬂ'lﬂi' _ [MLzT—I]
Surface tension / &I a7 F = [MT?]
Energy, work and Torque /
Fell, @A Ta AU aA = [ML>T-?]
Viscosity / var9ar = [ML* T

Gravitation Constant / T&@ fei&d = [M! L® T




9. Strain, Angle, Poisson’s Ratio, Dielectric
constant, Relative permeability, Loudness
of sound-have no-dimension.

TME, HIUT, WA, ATAH qOmar, saft
T TSAAT T e (96T T Zrar e




Prefixes used with SI Units

SI 3&18 W Ugad Saa
Large Measurement / ‘d% "YU & ‘F‘HQ U
Factor Prefix Symbol
CaEE ) LD o=
102 yotta / areeT Y
102! zetta / SEeT v/
1018 exa / TaHT E
P

1015 peta / 9eT




10'2
10°
10°
10°
102
10*

tera / 210
giga / i
mega / AT
kilo / f&et
hecto / &1
deca / ST




Small Measurements / B¢ WqA & faw Suwd
101
102
103
10-°
10°°
1012

deci / St d
centi / A=t C l(:\ 7
milli / Taet m
micro / HTght u
nano / A= n
pico / fu=t p




10—15
1018
10-21
1024

femto / BT

(atto’/ D

zepto / S=t
yoeto / Tta=T




Measurement of Length / @@ T HIUA

1. Practical units for measuring small
distance:

s giet gRA’ & 9T F THNMEE FHEEFD




(i Yoctometer : It is an SI measure of length
that is equal to 102 (yocto) of a metre. It
is the smallest named subdivision of the
metre in the SI base unit of length.

FiFHIeT : qE AaTg @1 T SI WY § St e e
® 10 (AT ) & AT T 2| g Aars & SI
U ® WX & ga) 8ieT Aifhd suEs T




(ii) Attometer : It is an SI measure of length
that is equal to 10'® (yocto) of a metre

gIeiHIeT : 9% a8 & Ush SIHIY § =t Uah Wiew
® 107" (TSR ) B WIET graT 2




(iii) Fermi : It is the small practical unit of
distance used for measuring nuclear sizes.
It is also called femtometre.

lfermi=1fm=10""m

The radius of a proton is 1.2 fermi.




FET : A€ TA W AR BT TEHE T AAT T
IUANT YIATU & ATHI &t A9 A Fwar wmar R
T haRIHIZT ot FEd 2

1 (Fermi) ®%i = 1 fm = 10°m
T &t Breur 1.2 wet gt 2




(iv) Angstrom : It is also used for expressing
wavelength of light.

1 angstrom = 1A =10"°m = 10 cm

TRSTH : TAHT SUANT WehIYT it ailced Wae &
foa gar 2

1 G| = 1A = 1071° wHeT = 108 ¥itieT




(v) Nanometre : It is also used for expressing
wavelength of light.

1 nanometre =1 nm=10°"m

FNHIZT : TAHT STATT YHTIT HT qCTeed O R
foa grar 21

1 eT=1nm=10"m




(vi) Micron : It is the units of distance defined
as micrometre.

1 micron = 1lym = 10°m

AEHIT : A€ TH wl gHE ¢ o8 wgmiteT &
aftarfye fawar )

1 ATSshiA = lpym = 10°m




2. Practical units used for measuring large
distance:

ol gRA & AT F TANMAE FHTEA

(i) Light Year : It is the distance travelled by
light in vacuum in one year.

1 light year = speed of light in vacuum X
lyear

=3 x 10° ms™ x 365.25 x 24 x 60 x 60s
1 light year = 11y = 9.467 x 10" m




gaTeT a9 : Fraia ¥ warer gRT U a6 | 9% W R
T A TH THIT 96 HEd 2

1 U&HIIT 99 = faiad ¥ UahI9r &t 7fd x 1 98 =
3 x 10 ms! x 365.25 x 24 x 60 x 60s

1ysmeT a8 = 1 1y = 9.467 x 10 m




(ii) Astronomical Unit : It is defined as the
mean distance of the earth from the sun.

It is used in astronomy to measure
distances of planets.

1 astronomical unit = 1AU = 1.496x10''m
Gy s 3R g4 agn gedft & wew @i 3itww
Tt & a0 ¥ yftarfa fear srar @1 @ g
T fagae & wgt &t g uue § gar 2

1 @M gahte = 1AU = 1.496%x10''m




(iii) Parsec (Parallactic Second) : It is the largest
practical unit of distance used in
astronomy. It is defined as the distance at
which an arc of length 1 astronomical unit
subtends an angle of 1 second arc.

1 parsec = 3.08 x10'°* m = 3.26 light year

Clearly, 1 parsec > 11y > 1AU




gRA® : @M Taam § IuAT A qrew 98 g1 &l
TR wgt FAEE G R T g * ww A
gfrwrfye fmar wrar 2 | @@ 1 @i g @t
A8 Wl AT, 1 WRUS =TT I HI0T AJafia &

1 g8 e® = 3.08 x10° m = 3.26 UHIIT a8

FI2: 1 TRESE > 1U&T9T 96 > 1 @Ieia §ohs




(c) Practical units for measuring areas :

HTFA A9 Bq TAETRE FHFA :
(i) Barn : It is used for very small area, such as

nuclear cross-sections.
1 barn = 1022 m?

A7 : FHET SUMTN hadh & HUEA HE I qgA
Bl VTG F HUA & T grar 2
1 91 = 1028 m?




(ii) Acre : It is used measuring large area.
1 acre = 4047 m?

THS : THHT STATT T2 SAAFE aht HIGA H Frar 2
1 TS = 4047 m?




(iii) Hectare : It is also used for measuring large
areas.

1 hectare = 10 m?

FFRAT : THET YA Wt q2 AAFA H AU A
gar 2

1 TRAT = 10* m?




(d) Measurement of Mass :
TEUM & U i WART® SRl :
1 tonne or 1 metric ton = 1000 kg
1 27 ar 1 "fesw 27 = 1000 T
1 quintal = 100 kg
1 feges = 100 fwar
1 slug = 14.57 kg
1 T = 14.57 f&ur




1 Pound = 1 Ib = 0.4536 kg

19T =11b = 0.4536 f&ur

1 Chandra Shekher limit = 1CSL = 1.4 times
the mass of the sun.

1 =g yr@ WHr = 1CSL = g3 &1 g9 &t 1.4
TN

CSL is the largest practical unit of mass.

CSL T&WH &t 9a@ 981 SHagia 3T 8




(e) Measurement of Time :

AT B WO St TANTHEG THIEAT

(i Solar Day : It is the time taken by the earth

to complete one rotation about its own axis
w.r.t. the sun.

qir f7 : g8 & "Wed W yeat grr 9 3y W U
TR gHT W T qHAL




(ii) Sedrial Day : It is the time taken by the
earth to complete one rotation about its
own axis w.r.t. a distant star.

QI 37 : A AR & HeH | YLat gRT U 38T
W T& qUiT W o0 |




(iii) Solar Year : It is the time taken by the earth
to complete one revolution around the sun
in its orbit.

qiv a9 : qeft g gd & 9 A% WY wy |
TE T TH TREHAT § T qq
1 solar year = 365.25 average solar days

1 9T a9 = 365.25 3itaa |Wix fa=
= 366.25 sedrial days

= 366.25 dfgas fa




(iv) Leap Year: The year which is divisible by 4
and in which the month of February has
29 days is called a leap year.

&g 9 : faw ad ¥ wadt 29 fe & & a9 9% av 4
¥ e 21, ¢iw af wgamar )




(v) Lunar Month : It is the time taken by the
moon to complete one revolution around
the earth in its orbit.

T T : U Hel W ASHT gRT YL&T &t Tk YUi
UfeRaT ® T |9HAN

1 lunar month = 27.3 days
1 =g a| = 27.3 &=




(vi) Shake : It is the smallest practical unit of
time.

1 shake = 1078 s.
9% : 9% AHT S AR BIEt GRS THE el
19 = 10 A%s




Quantity / 9= Unit (SI)

e Length / &ams Metre / HieT

e Viscosity / var=dr Poise / Tﬁ'sﬁ

e Time / 999 - Second / U&e

e Surface tension / U< | Newton/Metre/ w:g.?/ﬁ'a
e Mass / TN Kilogram / f&eam

e Heat / &0 __ Joule / S

Area / &% Square metre / a7 HeX




Temperature / a9a= Kelvin / sfea=

Volume / 37&adH Cubic metre / 99 HieX
Absolute temperature / Wq a9 Kelvin / &fcas

Velocity / a Metre/second / HWiel/Aahs
Resistance / ufarer Ohm / 31|
Acceleration / U Metre/second? / Wil /A’

Electric current / fagl@ 941  Ampere / THIIR
Density / ¥ Kg/metred / &3 /e




Electromotive force
faga ags ==
Momentum / 94T

Electrical conductivity

Electric energy / fag@ s

Volt / diee

Kilogram metre/second

f&ur e/ Ass

mho or ohm™

gl AT 3AMH—1

Joule / S

Kilo watt hour
fahretrare e




e Energy / Sl Joule / S

e Electric power / fa=[@ vrfea Kilo watt or watt
et ae ar ae

e Force /o™ Newton / =2+
e Magnetic intensity / Orsted / 3<s
SR Al
e Pressure / T Pascal or Newton/metre?
Rl a1 =g /At

e Charge / 3@yl Coulomb / &&|




Frequency / 3gid Hertz / &2
Magnetic induction / S&&d WUT Gauss / Td

Power / ITied Watt / are

Luminous flux / 3@ Uoed Candela / sheat

Weight / 91 Newton / =2+

Intensity of sound / & digar Decibel / SHiaa
Impulse / 3TaT Newton-second/ <--Hehe

Power of lens / i@ @i 9ifad =~ Dioptre / S&Iex




Angular velocity Radian / second
IV AT fea/aads
Depth of sea / ¥4g &f Mg  Fathom / %eH
e Magnetic Flux / I[=ig 9arg Weber / &
Magnetic Field / 9@&@ &%  Tesla /%m0
-@Ztivity/uﬁﬁm w/aﬂw g




