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Peasonable Estimates

MOIZ DAWOODI

EEEEEEEEEEEEE

REHSONQBLE ESTlMﬂTES:
@ Number of apples in 1kq bag: -6 apples
@ Diameter of nuclews: 1.35x10"°m
¢ Diametey of proton: 1x107°
¢ Diameber of aedbvon: 2.2 x10"" m
@ Diameter of an electvon: Less than 107
¢ Diameter of an afom: O.lnm - 0Snm
@ Diameber of an earth. 12.8x10°m
@ Diametey of moon. 3.4Fx10°m
¢ Diameber of sun: FxI0%m
@ Diameler of pencil: 0.5-1cm
@ Diometer of bhair. SxI0' m
® Moy, of o proldacter. 5-504
¢Man, of an adulk human: 50 to 100 kg
¢Mow of an apple: 200 - SO0 g
¢ Maw of 30um plaskic suler: l0-1004
¢ Maw of an otange: 100 - 150 g
¢ Weight ¢of 1000 cm® of watev: 10N
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¢ Density of oir: 1.2xI10° ky/m’

¢ Density of water: 1000 kq/m®

¢ Density of cooking oil: 041 g/om?

¢ Dmsil:u o] glycerin: 126 g/om®

¢ Volume of an odulk head: 2410’ - 9x10" o’
¢ Volume of a nuclew: 2.8x101° m?

¢ Volume of a cup of tea: 1000- 3000 e

¢ Volume of gmall bean: 0S um’

® Prescure of 1om deph o) woler: 10° Pa

¢ Speed of sound in oiv: 300 - 340 mfe (Speed increases by 0-61mfs for 1°C 7ise)
@ Speed of sound in waler: 1500 ms

¥ Speed. of jumbo jeb: 220 mjs

@ Speed of car: 22 ms

@ Speed. of walking human: 1S/

@ Speed of snail: 0.00mls

@ Speed of Enrth avound Sun: 30,000 ms

¢ Accelerolion o) jomily cav: 2m]st

® Aceelevation o free foll on moon: |.6mjs?

¢ Time jor sound to travel Tkm in ait: 333-2.94 5
¢ Height of 1oom in a houge: 2-3m

¢ Distance. between Eatth £ Sun: 1S xID"m

¢ Thicknes o sheet of paper: 0.05-0.1Smm
‘Lmtl"\ 06 a cay: 4m

¢ Kinetic enerqy of an 80 ke athelele.. L4yl T
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¢ No. of Joules of enerqy in 1 KiloWatt: 3.6x10°J

@ Enevgy veleamsed from 100 ka of coal: 10107

¢ Energy of heatl beal: 1T

‘Enmy‘l o lmnina mateh stick: 1000 T

‘Em-ra:’ o“ speech on eqt for ls: 0.001 J

@ Energy vequired 1o boil waler in ketle. 100- 1000 KT
¢ Pudible [,uo,umud: 20 - 20,000 Hz

¢ Frequincy of x-Tays: 3x10°- 3x10? Hz

¢ Wavelength of ved light: #00nm

¢ Wavdo.naﬂ\ of visible light: 400 ~#00 nm

¢ wavelmaﬂs of whole Elec.t’lomuﬂhdic pectrum: 10x10™ - 100<10° m
¢ Curvent in overhead S“PP'U cable: 100-300R

¢ Powey of haiv dwer: 1000-2000 W

¢ Resistance of {ilamerit Lamp: 300 - 3000

¢ Rveroge ofje of human: 65 yeas
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Important Formulae

]
MOIZ DAWOODI

LLLLLLLLLLLLLLL

Physical Quantities $ Urits

QUANTITY InFormATION FormuLn
Rbsolule Uncm{'ﬁt.inﬁj =Ytz 2 £ (64 + 52)
x = + 2

1 y-2 d

Fackioal Uncenbainty | 0 by« $2)

1acti ncentain X =1[2) 4+ o2
WE _g__ x (a z
€A = 3)(2

Pﬂcu\{:aab Uncm{'ﬂ.ina = i _ST*X =1 (ﬁaﬂ— + _Sg_-.)xloo

2

QUANTITY InForMATION FormuLA
V= Speed [Velocdy
S 2-0!. veloa d- Dis‘?hte/DI'SHacumnt V= _4_
Pe- / ajj X = Time, t
a = Accelevation
Accelevakion w= Initial Veloaty a = V-u
V = Firal vdoaq t
t=Time
T u‘]j l; a = Accelevation t
i on of wolion u = Intial Velocily V=U+a
61' 61 V = Find vdowq
t= Time
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2n E!vwdiol a“ mobion

a = Accelevation
w= Inkial Ud.odrﬁ
S. DisP|Qt&m&r\t
t- Time

G- ut +.2|_‘ ot?

3rd B walion of wmoLion

a = Accelevation
u= Inkiad Ud.odfg
v = Final U&(O(mi
S. DisHace-rnLr\t

28 =v2-u?

03

QUANTITY

InFormATION

FoRMULA

Moment am

P = 'ﬂomcn{:um
m = Mo

V = Vdoz;&i

P

m\

]

Reswlbant Fovee

SF = Resulbadd Force
m = NMam

a = fecelendion
AP = Nomesdum Change
t = Time

2F= Mo o1 >F-=

c\-\'%

Gyavi bational Field
stmafh

q = Girovitaliona) Field
Sbwﬁfh
F = Foee

m=_MNow

Wu’ahb

q = Girowitaiona) Field
sl:wgi‘h

W= we—('aht

m=_Mww

Pn'ndple, eonservabion
OF Memen tum

M, = Map 1
Ui = \’olociqﬂ'L o:‘t\llﬁ 1

betm, collision

Vi= Vo\od[:] o{) bolﬂ 1
a{)f,’e{ co llision

m,= m:M bon!A\' 2
u,- Veloc'd:] oi) bblﬂ 2
be‘m, collision

V= Ve,lod.q 01) bolﬂ 2
a{)h{ collision

Y, + Ml =my, v\,
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. Force, Devsity ¢ Pressure <

QUANTITY

InFormATION

FormuLA

Moment

Wl = Mome.ni

F = FW'L(’/
d= Pupmdmdav distance

M- Fd

Pﬁmilﬂb of moment

IF‘/F?'I F;, Fq < FWC.Q,

I&l' "l—,&!, Aq:PuPJ\AAUJﬁ"
Dicbance

ZS0oM = S acwM
hd, +Fd. = fids +Fdy

Dm;il::]

€ = Dengily

m= Mon
V = Volﬂmb

e -

i
v

Volume

V = Volume,
7= vodiun

Spheve : V=1U g4
3

Prescure

P = Pregsure
F- Fche,
A = Aren

P=E
A

H:'me?i ¢ Pressure

9 = Grravitationa) Field
Sl‘,mﬂﬂ'\

P = p‘(egsu’f&

= Dengity

h = Depth

P-—-eah

Upthvost

ﬂ = Grrovitabiona) Fie!J
skwﬁﬂw

P = Preseure

= Dengity

V = Volume

U= eaV

' Deformation of Golids |

QUANTITY

InFormATION

FormuLA

Hookes Low

F = Force,

k= SP—ﬁma Congtant
e = Extengion

0 = Stren

F=ke

Clvese

F = Fore
A= Area

S tveun

£ = Strain
e = Extension
= Lena'“\
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E-= ‘Imm\)'s M odudees
F = FﬂYce,

S tvaun Em'rj 4

k=29 vinq cmd.‘ar\f
F = Fovee

e = Exkengion

\'owﬂa's Modedas L = Lenath E= FL_
A = Nea &
e = Exbar\sicm
E = Sbroun enevqy

E=tke® or E:=lFe
3 - 2

06 : Ereryy, Work & Power

QUANTITY

InFormATION

FormuLn

Wor k

o\ = Di;blqwner\t

Wok. dome in pfsbm

W = WWL
P = PWSQIIJ&
AV = \olume :.hanag

Powex

P = Power
W = Wak
t = Time
F = Foree
! = Serd oy

EFEi ciency

E\h = Eljicien
R

Pf = powev in‘mh
E = Ener:m od’l;..l—
£ = Ene'l‘m ir\l)ut/
t = Time

Kinetic Ewﬂnj

Ek = Kinetic Ene'rju
m = Mo

v_= opeed [veloaly

Grravibadionad Potential Enefn

Ep- Potential elleffsﬂ

ms= Mam

h= Hu‘a\\t

q = Grravitadiona) Field
sl‘,w'q‘fh

o7

QUANTITY

InFormATION

FormuLn

F'ru\, weney

= Fful,uen
T = Tone Pontod

session22.23.smd@gmail.com @ 0315-0805775 @ Physics with Moiz Dawoodi

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

Page8

Wave va&im

V= Speeo‘
F-’- F‘fv'uweﬂ

Inlusl't‘

\ = Wavelena“\
I- In{:U\sil'u
P=Power

A = A‘fe&

Tntensiby- Amplibude Expression

I s In‘lﬁlnsl'l:'u
k. = Congltant
A = Awplibde

Dopplers Ejpect
(SMm.EP woves ‘&‘m&)

F’ = Obgerved Freauen
e P
V= gt’“A of Sound
Vs = Cheed of Source

Dopplers Ejfect
st'kftb moves a‘mﬂ)

Jg Obszwul Freauen
f= Aetwad F'w?um;;l
V= glkcol of Sound
Vs = Cheed of Source

Malvss oo

I-= ]fnl:emil"‘-, obsevved
L= Max. In‘:ensiiu

- Aha\c blus onalyser €

Polmi; e

i Guperposition

QUANTITY

InFormATION

FoﬂMULA

wavdu\;l{h of slzd:iommi
wave omn s{:\'if\a

oo il

N =No. Hasmenics
L = Len sting [Fipe
>\N= uhgldua’lg‘”\ oe

N Hormionic

Frequenty of sl;d:ionom&

wave on sﬁiﬂa

Frequenty of SME“”:I
wave 0 oben |>l‘>e

N =No. Gb Hasmenics
fi = Fundamertal Frequancy
fu= Fregueney  of

N Hormonic

Fundamenial an,umn‘ of
SW“A‘"& wave om s\tﬁﬂa
Fundamenial an,umv‘ of
Sl:d;ion'm& wave in open lpupo

fi = Fundamentad Fm,w.nud
L = Lenath of stvin /r'I”
V= Speg.d :g wavea,
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N = No. Hasmenics )N = &l_-
Wave lenath of sl-q},iomvu L = Longfh of stany N
wave in C\OCCJ I)l.bb A= Mvqu% of
Nth Horvonic N s o; l; 2) 2} s e .
N =No. of Hasmonics N % N‘f.
F"—Wm;] oF j‘:q*.iom'ru fi= Furd:bnuital Fresyuaney ‘f
wave in close Pibb fu-= Ffe,ouuwu‘ of
Nt Horwonic N-= 1,38, ----

Funlamu\td F?&%M& of f- = Fundamertad Fwywmud

stationa in cloSed |L = Lenath of stin [f fie V.
pr& '“1 P V= Speg.o' :2 wavi b . YL
Youays Double St Exprtment] < iy AD
s Double Sli imenl] A = Wavelength 2= AD
i ’ E*l)t" b= Dishte:,ﬁb/w elite o
& screen
& = St Separadion
D;bb"’t'ti“\ C"de\a A= &Siﬂ
)\ = wd\ldﬂ ﬂ'\ n

Q= Dihbmd?ign tav-\iimq

n = No. o orders

b - ﬁ'\Jle bf two L [
N\ 09 4 Electricity
QUANTITY InFormATION FormuLn
q - Chorrﬁu
C.hq'(ae, T = Curvent W =1t
t = Time
q = Chorge
Cu‘\"rel\t I- C.ut-r?r\t J - l
t = Time t
I = Cutred
N = Numbey dent:
D‘tifl: %PQ{A A = Cwsg-Sectional Avea I=nAve
e = Elem&im:l Chorge
v = Drift speed
n-= Number dU'\Slbj
Numbey Densi t“, V= Volume N = no. oL L(ectfom
v
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v l V'—'Vo\ e v w
(4] e W= Woy = W
l"ﬁ 9= Chqrﬁe, |
P = Powex
T = Coavend P= TIv
V= Volk
POM‘)' R = Qe,s?gtnnc,e, P= IZR
P= v2
R
T = Coavend
Ohm's Law V= Voltase V=IR
R = Resigtance
e = ch\'St;\/il,‘i
R = Resistance €= RA
Resis tivi '::' b = Cwss-Sectional Area L
L= Lu)a#\
w DC Circuits
QUANTITY InFormaTioN FormuLn
E=Emf
Emf W= Work E=Ww
ﬁ=CMm& Y
E = Emf
I = Cuvsank E=V + Iy
[Emf with Intemal Pan';‘:qhw ¥ = Intewnd Resighonce
R= Extunal P%is{‘mw E = I [2{-'{)
V = Teminal Voltaa&
I = Cumed e,n{k'rin\zl He,
Kirchoff 157 Loaw node
I,,I;_: Cuwa\t Le.gvintl I = I| “"I),
Kivchoff Cuvrent Lous the viode
E- Emf
Kirchoff 2° Louws I= Gurenk E=IR +IR,
R|,ez = QediS{'}’mC—&
Kirchotf Vo “':aac, Loweo
R= Eyuivalent Peyictance,
Equivalent Resistance |22 = Individual
in Series Resichinee in R=R + Rz +R3
Sevieys,

session22.23.smd@gmail.com () 0315-0805775 @ Physics with Moiz Dawoodi

Study copy distributed by EduResource ZA | eduresourcza

.com



https://eduresourcza.com

Pagell

in Par

Equivalent Resistance

R= bq;uivqlmt Pesictance,
R,,R, By = Individual
Resichnee in

Sevies.

R= RixP: (Zm Qe;fgfbfg)

Rlvl-gz PMOM
=4l +L
R R pz QS

Potentiod Dividers

Vo : Volboge Outpub
Vin: Vo‘l:nal_ JJ\PIAJI—
R’ Registante. whose

Volbwa.a is boun&

Ri,R; = Regictarc in

1 unknpwn z.n\t

Series
EH = know e
La = th of wire e L
knoun & Lty = LA
Po tentio mete+ Eg= Uskoun em Ee Ls
Lg = th wiTe

Particle Physics ‘

QUANTITY InFormATION FormuLA
N = Neubvon numbey
"Ilmbt‘! o‘ Nu..t'rons A= Nucleon numbet N = A -2
Z = Proton um ber
E = Endgj
Encfn in Nuclear Reactions| ™ = D%um i map E=mc?
C= S‘;e.u:' IB [taht
(310" ms"%
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Plysical Quantities ¢ Urits

ERRer.

“The dfference. bfw measured & actua) value

SysTemATic Ereop:
"N conebont evver which 7igses die 1o wfmal-‘ codibraded

imetvumentov houtt in the instrument. ”

Ranpom ERRoe:
“An ervoy which veculls Y&J.inas bemj gcallered qvound

aue{)teo\ value. . "

PRecisioN:
" The P""P""t'] which shows closenem o] 'ruo‘inas with each

other.

Accurpey-

" The P-roﬁmt-‘-l w hich- shows - closeness 0‘6 -mdinas with actual

angwet.

Sca LARS :

"Quantities thed are ‘M‘A bu m:ﬂmﬁdm & unk onl«."

VECTORS :

“Quantities ol are cpecified b whdes, und oy well
cpz,:;bio uo\iw.tion.'] pecses By ™ R “

Digctance:

' The. Q(‘.M P&”\ covered h1 a bod#”
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DispLacemENT:
“Shortest distance bfus Qta'cl:inq & el\eun:l Poivd.’

SPEEDn
“Distance covered Pb'f unk time.”

Avg_uac,.e Speev: ,
“Totol distance covered per total {ime.

VELDCFTY:
" Displqmeni eovered bet unik time.”

Umeoem Velouity: "
"Same cb’«.|>1uc'.ment covere.d bev unit time.

RcceLhRATION: ,
“Chqna:. in Vdouiij |>¢'Y unit time.
WiroRm AcceLaTion: ,
“Same increase in n'oa:EJ ‘)e'( unk {ime.

WiFoRm DEccELERATION: '
USame decreace in vdoula be:( unt time.”

Monon (spAPHS

Dispiacement - Time (>eaprs (GRADIENT: VELOLITY):
¢ At Rest @ Uniformn V&lodﬂj ¢ Imm.sin‘ Ud.odq

s 2 $

tls tls tls

@ Decreasing Ueloa
[ di ConpiTione For EQuarions Of NoTion:

@ Unifoom  Acceleration .

@ Motion in o 5’bm’ak’( line .

. “Spocd of body < speed of light
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Verocity - Time (seapHs (GRADIENT : AcCELERATION ):

¢hAl Ret @ Unifor @ Unifn ® Incrensi
* Uzlou%‘ AaLlu':in’ m ﬂ:cc:lczrafz?m

> > > >
tls tls tls tls
¢ Decrensin @ Unifym ¢ lncuasing ¢ Decveasing
pfccde'm:l:lm De-cc.dltdioh JDe.ccdvroiion Decco\ud;{on
> > > >
tls tls tls tls

Rece eration -Time (seapts -

® Zcro ¢ UniFoem ® Tncpersne, @ Decrepsing

AcceLerATION Acce LerRATION AcceLERATION Acce(ERATION
o o o o
s s s s

tls tls tls tls

¢ UniForm ¢ Tnerepsme, @ Decrepsine

DecceLERATION De amoN DE ATION

tls tls tls

o o o
"] " ")
£ £ £
(.1 S S

MoTion Grapu Conversions:

At Rest 1
V=0 < § \2
a=0 N
t)s t)s t)s
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lhﬁﬁww~ s .% 1
Velow <> £
ol ¥ / > K
t)s t)e t)e
u'\i &“m s ?n ?.
fecelerodion <5 § £
<
t)s t)e t)e
Uni form s W 3
Deccelevokion ¥ § é
J
t)s tjs t)s
Inm'easina % i
Recelerabion X N
s
t)s tle
Decvmcinj % A
Aﬂudumbmnéi ‘g
<
tls tls
Increagin P ?. e
uali?m § £ \ !
J
tjs
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/ tls
AREA UNDER GrRAPH:

When vdodl'x time am{ﬂ\ is given € displacemenl needs to be found,
o.»\1 formula of ovea O‘Fsh{w of the qraph & chade it.

A: be

Decveasin g "é
Deceele f«iu’oﬁ }

a/me-2

t)s

d=11lxb d=1(R+R) h

v/ms-!
v/ms-!
v/ms-!

tls

tls

tls

03 A

157 Law OF MoTioN:

"ubochj ot vt gumaing ob veit & o body in motion vemains
in anifovmn wmotion unlidl an unbalanced force actc on it”

2% | pwo OF MOTIOM:

" Resulbont fovee | i dzm’clu Pwpovtimqj o the 'fo-ﬁ-o6 Jaman, 0‘

momentum.”

3R Law Or MotioN: .
" Eu:.md oction hos on uvml but o”bsitc'.. ~eaction.

ml)ss:
" Amounk ob maller in a boJa."

INEQTM:
" Pm|>mtcj ’f) mus wich raist the dwqe in th state.”

MomenTum: ,
“Pfoauct oF Mo & udocih-j.'

FORC»E:
“Rofz. of change of momentsim .’

session22.23.smd@gmail.com () 0315-0805775 @ Physics with Moiz Dawoodi

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

Pagel7/

(‘»RavrrAnouaL Fieo STeeneTH: ’
“The vodtio 06 poree Pt unit wan.’

l&)EltaHT:

“The foree which pulle the Boc!d downward; towards Earth.”

FRIC.TlOﬂ: '
"Fovce which o\)t:o;e/, mobion o'& o bola.

Free FaLv:
"Inrarpective 4o the mam o‘ the bodies all bodies bdl with same

accsle.fo.tum ee jall.”
9.81 m¢-2 ‘w Evlg’ b

TermnaL VeLocrTy:
"Uniform uolou‘bj achieved ander Vee Bau when ueial\f balances

. o /4
ouYy ves\ gl’mce..

Prinuipte OF Conceevation OF NMomentum:

“The total wmomenfim l»tare. & au-,zr collision yemains cConceved
under isolated conditions”

‘:l'o Prove ErasTic CoLLision:
Sum oll kinetic -ener ove. colligign. is e.cbwl + sum ot
ol kinedic encx‘am. af’lzg co\lnsum

Em.u. - i’ m U, % =

,é“_m.v." + ;le,_v,"

N

—
=1

“R&laiwe,. u'dodﬁ of o.qud\ is oﬂ,w.l 4o velative vdodj of
sg.{)o\rqu.' bt = Y-V

@sessionzz.zs.smd@gmail.com () 03150805775 @ Physics with Moiz Dawoodi

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Pagel8

04 ~ [Force, Density & Pressure '

MomenT:

“The |>-rodmi of force & Pevlmwh‘whv distance .’

Toraue O Covrre:
“Product of fevee & couple arm."

Center OF GraviTy:
The point af which whole weiaht of the boa‘»" a,»wc 1o act.”

Principie O MomenTs:
" Sum of clockwise momenl is o'u..! to sum of anlichcwise woment
ol e*uh’bﬂum."

CondiTions O EauiLieriom:
@ Resulland moment is equal 1 2evo.
O Resultant fvee is equl 1o zevo.

DensiTy:

"Rokio of man over volume.”

Vowme
"Space oceupied bd oﬁect

PREssue:

" Prescure i fovee pev unik 0vea

HypeostaTic PRessvee:

" The 'ﬂochu.t S Amsal::.’, %rav:(:dum«k t«do‘ si:fu;a'lis & J.efﬂi"

Arcmimenes PrincieLe:
*The u’;ﬂwst fovee is eﬁbw.l Yo the wuaNI of the h'.w.o‘ st'ﬂch
when ol;Jl.ct is inmevsed in the \wbuc!
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Hooke’s LAw:
“Load is J.ind'lad P'Ioi)utiono.‘ to the extensim ‘wo\h'dd thod

limit of pmvpmbomhtj is not veached.”

LimiT OF ProPoRrTIoNALITY:
“Point on load vs extention %’"‘"“ until a‘mpb s o ‘it'm’al\t‘ line.

EwasTic LimiT:
“Point on load ve extencion 3u‘>‘\ 'oedmd' which sP-ina is

permerartly deformed.”

S'I’BSCS 3

“The o\e.f'wmino‘ fovee ber ank Oreq.’

STRAIN:

“Ratio a‘ extengion ovev o*n'aim) lenafl\"'

Younoe Moowius: \
“The rakio of stvess over st'rain.

006 Elne%‘ Work ¢ Powr |

WoRk:
“Product of fovce & &isklacma\t in the divection of fovee

POWER: ,
“R»JL o{: aoina wq-(l(.'

Erricieney.

“Rokio of o\d}ut powei ovey inlm.t P"“’""
oR
“Ratio of ouffut enevqy oves inpu.t enevqy.

ENER&H:
°Abi|il'§' to do werk”

KineTic ENERGY:
“EW“ due to wotion.”
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CaranTATIONRL  PoTentiaL ENERGY:
v Enu'u due 1o hu’aht."

PrincipLe OF ConservaTion OF ENERsY:

“me“ cant be cveoled eov e\es‘l:vo:lee’ bit can be ceverted
§‘f°’m one foum Lo anothey ‘nwtcld Yoat total em-"'n rTUmoins

t-ome'tnc\.”

07
Wave ok Wave MoTion:

*Distwrbonce in the medium which L’Vom&z‘rs enevqy without
t’fﬂﬂﬁbeﬂiﬂq the medium.’

Transvg rse WAVE:

“Wave in  which P’f‘:ld& Vibrale Pd‘x'l\&mla'l b the divection of
propagedion of wave.”

LoneTupinaL Wave:
"Wove i which particdes ubrids pavallel t the divection of
Pwp.adjm of wave.” — :

—
! ;

AMPUTUDE: 21 /\

“The ™a ximum &a’cplqu.men‘ll is. called » Yo

amplilide. i\
£ ., F

the LENGTH: < >

Dictance }"/m two contecdive crest N

ox trouah.

o¥ ‘uxrobat. ion.

Phase DiFrerence - € § £ ¢
W [ - a =
e hich L 2 02 % 3%

The anqle by whih one wave eads oy |°3‘ é ; g H
Q@

oL
¥ Df;tcmc& w ‘two conde Cuiiue. CM\P".“{W\ |
n

with othey wave.

Time Periop: .
"Te time 'w'u.iveJ 1o w»{)lifb one. wave.

Frequency:
“No. of waver completed pes cecond.’
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I‘NTENSVT‘I: '
* Powesr transmiled pev ok area.”
R

ok
" Ratio of enevgy pet unik area pet unik {ime.”

Intencity - AmeLiTupe Rewamionsuip:
"In'hensiba is &:uc_tl:l Vropah'md to the Square of au‘;l(l‘m]&’

DorpLers EffecT:
*Apparent change in bceqvmu‘ obsewed when Hhe source moves

towards oy away from sl:diomrq obseyver.”

ArrroximpTen WAVELENGTHs OF ErectRompcneTic WAves:

Radiation | Radioware |Microwave | Infrared |Visible Light | Ultvaviolet | X-rays |Gramma uns

10" - 10° | 16%10" | 10%-10° | uxis*-Fxi6? | 16 - 16 [ 107 - 10™ [107"° - 15
N“{'JS”&“ £ Longev £ shovber|€ shovkber

PoLARIZATION:
“Proput of trancvevse wave which allsw: wave to vibrde

onlx‘ in " one |>\cme.."

Maws's Law:

“If on &nalsSu is~rebeded an onalc, O -with 'msl:uec‘t o
polavicer, the " intenciby of lialn{: trangmitted by the aralycer is
qiver ba I-1,C-¢60."

08 Guperposition

SuperposrTion PRINCIPLE :
"Whes fwo waves overlap with each other, the Tesullant Jis')lqmn‘t
is the sum of individual c!isrhcemcnt."

Fz)kl?mnou OF Stamonary Wave: e Tl

“"When two waver having came chpeed, \remeny € amplilude

}:mll:\ , in opposite Exnd'ion leabt,)m :‘ ey wave. is
ovmed.

NODE:
" The boint on shationany weve where is zevo.”
M \Y
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AnTinooE: . .
*The point on slht!omau woave where m‘;lbﬁm‘no iS moyimum.

Stationary Wave ON STRING:

«—i—> i s 34
[ | [ [
7<= || | g AKX | oK KX
< L > ¢ L > < L >
I*T Havmenie 2"® Hasmonic 2% Harmenic

 Stationary Wave IN Open Pipg:

7 [ < < | X C

Loudspeaker : : Loudspeaker | Il : : Loudspeaket : E :I
| | | | |
A N A N A A A N A

| | !
| | [
| 1 1
A N A

> — —
2 |-

- z-—-

L L
1T Harmentc 2" Hasmonic 2% Hasmonie
Stationary Wave IN Cusep Pipe:

o e o

Lou.dsfuklf :

TS By : : ] e b
; WIZDAWOCODL |
L L L
I*T Havmente 2%® Hasmenic 5™ Harmeme
STATionARY Waves ProRrESSE  WAves
‘Sl:qtionq-ra wave donot transfer eneryy ‘Proanssin Wave transfers energy from|
fom one place to another. one place to another withoul ‘l‘ransfz-m'na
the malter.
@ 1In S\:q‘}.ionq-ru Waves, olt the points bjw |@ In Progressive. Wave,two adjacent
Successive Modes ave in phage, points ave mob in same phase.
¢1In Sl:d‘.iom-ru Waves, amplitude varies | @ In P-ro%uc,sivo Wave, each point
from zevo of mode & maximum ot achieve Same cmHil:udo,
antinode.
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Motion OF ONe Compere Wave

*frm At t=0 *fm At t=0
tle tle

At t=T

Y

%Jen At t=T At t=T
tls 2 2
At & =3T At £ =31

] b

4 LR T b b T

?SIFFMchoN:c " ro— )

eading of waveax ik pomer Hhrowsh marau/wide 7
Sl'\li:l) ob::]l'acles. 3 w

@ DirrracTion Throvent Nareow Gae. (A 2 d, Civeular wave fronts)

When qop width is less than o+ c-q,wal to wcvclcnaﬂ, civeulay wavefronts ave produced.

Waket H eve, -
Diffracted Wavefronts

¢ Sheod.
2 Incident Wavefronts bu& &me,
J
R ¢ '
; ‘ \ ) Waselergh: Some
s A

[ 4 F-r wen
q}: A u“ "a Same
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@ DiFrracTIon Tarovekt Wie G & Epcees: (M<d., Plane wavefronts)

When qap width is move than wnv;lona‘ﬂn,blain wavefronts ave produced ‘H)ouab due
to edqes, Some. curvabure is produced.,

Waket | N Here, -
—> \
3 \ 4 sbul" Same.
) 4 Diffracted ¢F
3;: Waves "U’”whaa: Samq,
7/
Sncident, Watnrot ¢
hauden aveTvonls
N

ConsTRUCTIVE INTERFERENCE:

"When two ov meve waver ovevbd with each oathey such thel the
esulbant displaceroend s maximum.”

This Mpens when Poth Di“cmuw: O),1),2%,%)..... 71=0,,2,3,.-
Phase Di“cvm: 0', 260", 320°, 1080, - -.

DestrueTive  INTERFERENCE:

"When two ov more waver ovevlap with each other such thal the
resulbant c\n’s|>la\ww\’t s wminimum.

This happens when Polh Dijference = 05X, IS), 263,350 m=0,1,2,3,--
Phase Difjerence = 180, Sto’, 900, 1280 ...
Conerence:

"Two waver ave ¢aid to be cwheverd § two waves have comtant
bhase difFevence %ua‘\oui-'

DieeracTion (GRATING:

“A shed of a[ws oY metal whith is vuled with theveand, of
ﬁuidistmt,puzwd & very close lines which diffracts the

incident wave.
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09 ] Blectricity ;

CHARGE : ,
“Product of current & time." o

“Loss or aw'.n of an electron.

CUQQBMT:
“Flow of chafja pet unit time .’

ConvenTioNAL CuRRENT:
“How o Posil;ive, c.hawaa frorn ‘>osi|:i\Ie. t \‘\f-aa:tin termind  of the

t u!q "

Ewecrron Frow:

" Flew of m—ao.tive« charge; frorn Maod:iu to positive tesminal of the

Numbex Dmsil:a:
*No. us electvon pe+ anit volume ”

Potentia Dirrenence [NoLTheE:
" Enefa“ ‘>&1:' unit clwrao which dvves o cha'lae, ‘\“muﬂl\ o s{ndle

cow\Ponen .

POWER:

“Product of current & volbaae /

Resistance:

*Ratio v‘ Vo\bb.ac. over cuvrent.’

Factoes OF ResisTance:

@ Resistance. is directly propartional. to 'ehaﬂ\ (RxL).

¢ Qesistﬂnce, is itwusctoj ‘)ml)a(tionq’. t C-toss-suﬂond avea (R o(J_).
® Resistance. is directly pfoba(tionq’. to Lo.n{)mahug. (RT). A

Otim’s LAw:
"Current i Ja’fe.cila ’;mpo{t(oml to the Vo":dﬁ& af constant
*&m‘;zfaﬁn.”

@ Givodien) Iv i h is WR.
@ Gvodieny of VI 9 h is R.
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Concepr OF Fitament Lamp.
As vbll:n.‘e, incresses, |ilamenl, hesd u.P more %o desistance
increasts So euvienk fl\fou.a\s hilqmevd l%{; decteases.

Concepr OF THermicToR:

Rs ‘l‘meaEte. of thermister increases <o W vesistance decrenses
hee & works “an a condacter.

Bs {'wpmamn of thexmistos decreases %0 b esistance incveaces
hece & works an an  insulater.

Concepr OF LDR:

Be lial\t inl:msilni on LDR incveases so (i vesistance decreqses
beve & weks an a candaucher.

fs light intensity on LDR decveases g0 i wesistance incveaces
bexe F woks an an  ingulater.

DIODE:
“A con\bonu\t which ollows the curresd 1o flow onla in one di‘ectn’on','

@ When anode s ot positive & cothode is of ne.ad,ive.. diode. twovks
ar o conducter. TD"_-‘

@ When anode s ok he.ad,ive, &. cathode is. af Posil'iv& , diode works

ar on inswlafor. -

REsisTviTY: '
“Registance. of umit ores of o conductor.”

0

_EMF:
» Ene:ra“ B&-{ unit clwrae which dvives o chq'l&& ‘\‘h'fouﬂl\out the

civewi l: .

Kircuorr’s Corrent Law (15T LAw):
“The sum of oll curtents er\tafina the node is equal to sum of
ol cuvrents |uwina the node.”

O KCL talks abot conservalion of cba'rje..
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Kircuorss VoLThte Law %“" LAw):
“The emf is e.cvu.q,l to the product of wurven € esistance
thiough each r.m{:onent."

& KVL l‘nuis abol C.mse.v\lu'}'iou o(: e»ﬂe'fau.
Emr Sovrees IN Series:
Te totad '—m‘: is the sum of' indiw’cle em{-' Sources (n

gevies .

Eme Soveces IN PornLiel-
Emf vemains same in parallel

@ Life of cells increansy in quue.l.
¢ gk ome cell Tune down othey warks

@# Cavvrent remaing same in Seniu.

‘Voll;aac. [emF Tunoins Same. IN ’:odqlb.l.

Ratio MetHoD:

Lz_:‘v
2 R|:Rz=V|=Vz. QHRz:VHVz.
10+ 10 6 b
11 = |x6 :1x6 2 :2 = 332 :2x2
= 6V :6V = 6V : ywv
R|:R1=V|=Vz. e|:R2=V|1V2.
Yo : 120 I o4 - 1x3:4yx3
I+ 3 = [x2 :9%x2 =3V :12V
= 2\] 6\/
|Ioo.r>_
HV e.:Rz_=V|=V). QHR:.‘-‘VHVI.
b+ 8 U1 = Yxnpo:lxl2o
I+ 2 = Ixiod:2x100 +] =480 : 20
2y 1oV
= 100£2 : 20002 T
Q|:Rz=V|=Va_ e|=Rz=V|:Vz.
It 1 = |80 :Ix50 | F = [x500:FxS00
5y =500 :500 2V = StDL2 : 3G05)
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Potentiar Diviber WiTw VaRiAgLe ResisToR:

Sinte Li=0, s0o Ri=0 hence Vi=0

|+

&V

Since La=ax., so Ra= max. hence Vb= may.
= 6V

Since Ly =max., so Ri =max. hence V)= may.
= 6V

Sh‘lte, L3=0, So Rgzo l‘lznt,& Vz:O

|+

v

Since L = hon, so R, ="nkb hence V|:|1alk=3‘l
Sinte L, = h“‘b’ so Rz:‘\al‘bhzm,b Vy= helf = 3V

I+

&V

When |\’ahl7 incretses on LDR ik
vesistnee. & vdliﬁ,, decraues,
Rioe I Ve Vi | Bulb hente more vbmo’j,, a‘Hmms on
’]\ ON |'Vi. Due 1o le veristance o&
OFF LDQ, ovevall 7esistance

o\w"-w so curven] increapey
€. bub glows.

ISV _

<

ee
—
— |«

When heak incremses on
themistor, i resistane. &
V&U‘i@ decrases, hente

’

Hed | Re I Vo \ | Bub more Vd%?p aHans on
" 1 y oN | V. Due o ley veristance
JINMT LA L |ore themmistor ovevall 7esishbance

ecTepey So cuwewd
incresses € bulb §lows.

), |+

ISV

-
>
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I Vel Vi |Bub
T LD oN
V1T |l |oFF

PoTENTIOMETER: ,
“A device, which is veed to wv\{xve, Pote.r\‘kiql differences”

Cireurr Symeols:

Potentiat Divioge. Wit Fixen & VaripeLe ResisTor:

When vesistance

wrniable

resistor increanan, \fﬁwfaw

acrose ik increas Yo

hence. Ley \Iouiap abpenrs

o V

|, Since ovevell

vesisbance ie intreaed so
oavent decresses & bulb

switchey o“.

SymaoL ComponenT Gymeot |Component| Symeot [Component
4 | Celt Temste | 3|5 | Tend
oo e “# ms Yansiormey
—+|I I_T Baﬂk‘lu —&I— LDR r\:Eq Sbeokev
¢
—5 O— |Power Supply | ==—|  Fuse —‘% Cross Wives
vC
Variable
5/6 Power Suppl Yer + oint Wi
—O/ o_bc, er Supply —@— Amme! T es
Alternaling |
—O Curvenk Sew Voltmete: —_— IE th G c_ti(mk
r\,o—“ Tee —®— metey — arth Conne
o Open Swibch —@— (Salvanometey |$ %\ Rela“
—o—o— |Clese Switeh —@— Motov
o o oy Suiteh —(X)— Bulb
— Resistor —[>'— Diode
7
A‘#i Vatioble Resistor —DI— LED
D] Heber  [—()—]| (RO
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Particle Physics ‘

Outomes OF Greicner - Marepen AP ScaTTERING EXPERMENT:

®The bending of the of :
o.\Hn |>o.1tﬂicle. Piovut;m R — :

Nuclevs cavry |>osi|:ive, c.hwrje.

Nuclevs

v

o)
[ ]

N 4

small as compared 1o the size
Of atorn ax most of the alpha Pavl:fdﬂ went undeflected.

@ Rtom | hitha empta.
Proton Numger:
Number of proton inside the muclevs.

NucteoN Numper: ,
“Qum of proten € nedton inside the nuclevs.”

Tsotope:
*Atoms of sSame element havina Same 0. o‘ 'Jvoton but different

numbet of newtrons.”

PROPERTIES O £, B & '{:
ALPHA PARTICLE | BETA PARTICLE | AMMA RADIATION
E?uivdud. {0 Eo’uivde.ﬁt to fast| Member of electro
NATURE helium nucler. mo\lina electvons mqand.io s|:e,o‘t-rum.
3G = 'He ie="p
Heaviest, 2 protons| _
MASS 2 nedrons. Llahb&'l, 1 eleciven. Neﬂlia\ble qum,
CHARGE | 2 pretons, +2e. | 1eledtven, -le. [ Newlral.
Heaviest ch Less Hi ch
ToNZATIO | 1o cherge Lo charge, - igh energyro chae
Best ionizex. Modevake iomzer. |Wovst ionizer.
SPEED 1.5 10" ms™! 2.7x102 mg-! 2x108ms”
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® During nuclear veactions, proten mMumber, nucleon numbes, Jwrje,
€. energy temains congeyved.

o¢ - DEcay:

X — e+ 1_1\/

B Dechy:

X — B+ ;Y + Ve (Blectron anti neadiing)

o1n ﬂ-dcc‘\'fm Je.coaa, one nestvon breaks inte prcton £ PB-electron,
n=p+ ?"

p“ Decay:

X — B+ :Y + Ve (Blection neudring).

¢l1n B- Positron Jc.ma. one proton breaks into newdvon & B- Positvon,
P =N+ P’ﬂ
'(- Decay:

[V ° A
X v 4 2%

BOSONS

FERMIONS
|

| QUARKS G Lusns
Photons
UpE) Top (&) Charml | *20
3 Z. Bosons
Down () Bottom(s) Stranse(s)] -,
? IN. Bosons

Not indl«lez,

in Sy lla bus

ELENMENTARY 'PARTICLES "’

LEPTONS| ot included in le(qbus
I 7 R

Electyon Muﬁn Tan

Electyon Mum Tor
Newbvinos  Nedrino  Nedvino
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MESONS HADRON S BARYONS
2 QUARK
UARK
1 quank € 2.8 ?
1 anti otk Picton u u d
Newtven @ d d
wp (w) Down(4) Top () Bo trom (b) Stnv.3¢,(s) Chaym (c)
Charge t2 ¢ -le t2e -le -le +2¢
Q ° 3 3 3 £ 3 3
uark
Come | -2, t1e | -2e | +t1e | +t1e | -2
nti Quark > 2 3 3 3 3

®Quark & antiquark has same ma.nn‘nl:wlc. of chatge & mew but ofpesitz
s{an of dwwag,.

CHARGE OF PROTON CHARGE OF NEVTRON
w v ) w D )
t2e t2e -_le t2e -1le -le
3 3 o) 3 3 )
+2e +2e—2 +2e -¢-—2
<) 3
+4e - ¢ +2e¢ -2¢
3 3
+Ze Oe
Y4
+e 0
Q F\'Guve, oul L.b— quork composition vom aing consetved of mot.
;h 1 +|‘ P ~+ _°|6 + Ve Strong muclear Fories binds he
nuclews & makes quatk composibion
N eui‘rm P'Io'tﬂ'n €l ECLYm Bnti- electyon conserved.
neulvino
w w
d — w
d d

Quark composition is not conserved.. In this veaction ome douwm qustk
has converted into one up cvumk.
Weak nuclear foree is vesponsible fov this beta electon de.cud.
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MOIZ DAWOODI

esterdoy v not owry to- recover, bt fo—
morrow- Uy onrs to- wun or to- Lose’’

Lyndon B. Johnson
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