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01. Measurement/Unit ('FI'I'QT-VE'H"TI'&;) Physics - UPPCS Prelims

Measurement/Unit

(ATI/3PTR)

—[ Notes (T-ﬁm J

A unit of measurement is a definite magnitude of a
quantity, defined and adopted by convention or by law

T (O B 3BTs AT DI U M a0 gl &, o R
T B GRT IR 3R ST 7T ).

#3):

To measure physical quantities, four systems
are in application as follows (‘l-ﬁﬁiﬁ TS
D 71U & fore IR gonferar FargaR s

| 3R g@TEAn:

Derived Quantity and Units (ST erd AT

T Y@ B).

@® t.me/UPSCPSCDECODE

It is used as a standard for measurement of the same kind
— of quantity (I8 THM YHR &I T & HUH & [T AHS o
U H IUINT fHar ST B).

Any other quantity of that kind can be expressed as a

—— 1. CGS System (HcHHIeR - UM - b HOM):

——— 2. FPS System (B¢ - UI3S - Hah s YUITall):

3. MKS System (HIeR - fam - dars gure):

4. S| System (RIS YUTTel! SHT3):

These units of measurement are derived from the 7 base
units specified by the International System of Units (dg

T A Bl SHhIedl SIARIPIA YR gRTMIEY 7 SMUR Sl

multiple of the unit of measurement (I ISR Dt foradt ot
T 3 HET B HIUA 3HI5 D UG & U H ad T I
Dl 3).

It is a variant of the metric system based on the

W 3erfed Hifeds yomelt &1 U TR B).

It is also known as the British System of measurement (dg

T O &) fefesr yumeft & U & f & S @),

T Hier, TP 3R s & AU T HefId 9).

It is the modern form of the metric system of

—— measurement (I8 HIUA i Hif¢h FUITC! BT YD =4
?).

| Definition of Units of SI System @q&ﬂémﬁm
B TRYTH):

—— 1. Force (d¢cl): Newton (|Jc-) - N
2. Work (@T): Joule (S[d) - J

T 3@l goA/aT HieR §) (UP(18).
3. Power (1fad): Watt (@Tc) - W

4. Frequency (3TdR): Hertz (8¢o) - Hz

T dic®) (UP(19)).

T BISPIS ©) (UP(05)).
—— 6. Voltage @@Tﬂ): Volt (?ﬁ@ -V

" ohm-meter is of resistivity

—— 8. Capacitance (“ol'lﬁ_cl'l): Farad (aﬂ_e') -F

(UP(93)).

—— centimetre, gram, and second (Ug Jiter, U 3R s

It relates to measuring metre, kilogram, and second (dg

—— 2. Kilogram (kg):

—— 3. Second (s):

—— 4. Ampere (A):

—— 5. Kelvin (K): —_—

6. Candela (cd):

7. Mole (mol):

—— Centimetre - unit of length (@l’élﬁllaq - ﬂaﬁﬁw

—— Gram - unit of mass (UTH - GIHI P 50bI£)

___ Second - unit of time (Y$S - GHY B! IHT3)

—— Foot - unit of length (< - améa%‘rwlé)
Pound - unit of mass (UGS - STHT B! FPHTS)
___Second - unit of time (@S - AT ! IPT3)

Note: 1 Pound is equal to 453.59 grams (e 1 II88
" 453.59 TH % SRISR BT 6).

It is the most widely used system of measurement (dg

T U &) e A0S Y Y UGN 61 S aTel YUt 8).

It was adopted during the conference on International
Weights and Measures, held at Paris (France) in 1960 (g

T 1960 § URY (p19) H AT SIRITH YR SR |1 FHIe

¥ SR TS TS o).

—— 3. Time (FHY):
It has seven fundamental or base units @ﬁmﬁﬁ%m

The path travelled by light in vacuum during a time
interval of 1/299,792,458 second. It is defined by taking
—— Metre (m): —— the fixed numerical value of the speed of light in vacuum

'’ to be 299,792,458 m/s (YT gRT faid #
1/299,792,458 Y & THY SR H 0 DI 718 g1).

The mass of Platinum-Iridium prototype kept at Sevres
(Paris). Generally, at 4°C, the mass of 1 litre pure water is

T kilogram (ﬁaﬁ (ﬂﬁﬂ) H W wifeaq-sRfsaHd Mieersy &1
SOUHTH).

One second equals the duration of 9,192,631,770 periods
of the radiation corresponding to the transition between
the two hyperfine levels of the unperturbed ground state

" of Caesium (Cs-133) atom (Yo Vb g BRI (Cs-133)
TRATY Bt &I GRIRBIS WRI & S HehHUT o AfhRor B
9,192,631,770 (AR BT S I SRR B).

Given two parallel, rectilinear conductors of negligible
circular cross-section positioned 1 metre apart in vacuum,
one ampere is the electric current which passes through
—— both of them makes them attract each other by the force
of 2 x 10~-7 Newton per metre of length (fffﬂ'ﬂlT:lT?‘R e
Treres S fafd ® 1 fiex srent fRyd § & Wremd § TorA

arat faggd em).

One degree Kelvin equals 1/273.16 of the thermodynamic
temperature of the triple point of water (Udh &t ohfea
¥ feud uide & yrSEHIHNG aMIaM &1 1/273.16 BidTl

Candela is the luminous intensity in a given direction of a
source that emits monochromatic radiation of frequency
540 x 10712 Hertz and has a radiant intensity in that

" direction of 1/683 W/sr (bodl U HId P! U iy feazm

o Sfad oo 8 S 540 x 10412 BEoT Bt Thquity fafeor

BT IO BT B).

The amount of substance composed of as many
elementary units (molecules/atoms) as there are atoms in

—— 0.012 kg of C-12 (qerd &1 HEI fSraH 0.012 fobetamd c-12
gﬁaﬁmaﬁ%mwﬁmﬂwﬁ

What is the unit of pressure? Newton/sqg. metre (GaTd B

How many watts are there in a horsepower? 746 (U&

T gidureR # 746 afe 814 8) (UPO1)).

—— 5. Electric Charge (ﬁ?{ﬂﬂ 3{TAR): Coulomb (@UFED -C
The unit of electric power is: Watt (fAggd fad &1 SH18

Ampere is the unit of: Electric current @@ﬂ?ﬁﬂ'ﬂﬂ YRT

7. Electric Resistance (fdggd UfaRie): Ohm (3(1H) - Q ;

The Sl unit of electrical resistivity of conductor is: Ohm

(SR B faggd UfaRIYeH A H1 THSATS 313 37H ©)

Which one of the following is the unit of measure of the
—— thickness of the ozone layer of the atmosphere? Dobson

(3N U9 Bt TIFTS &I TOT0S Bl EhTe Srgda ) (11D/10)

@® YouTube @UPSCPSCDECODE

—— 1. Length (FITSIT'%) Metre (I“E?) -m
2. Mass (Go0HM): Kilogram (f[@RI®) - kg

Second (@HS) - s

—— 4. Temperature (dTJHIA): Kelvin @%ﬂ) -K
—— 5. Luminous Intensity (G'Iﬁﬁ?[?ﬂaﬁ[) Candela m - cd

6. Electric Current (fdggd URT): Ampere (TRRR) - A
7. Amount of Substance (CIET%TﬁII'HD: Mole Fn?l) - mol

—— Astronomical Units (‘@"'ﬁ?ﬂﬂ WT)

1

@ Instagram @upscpyqdecode

— Light-Year (YaT2T IH):

— Parsec (CI'R@?S):

—— Nanometre (ﬁ:hrﬂzv):

A light-year is the: Distance travelled by light in one year
T (USRI U ay H o g3t a9 BT §) (UP(13)).

‘Light-Year' is: The distance travelled by light in one year
T (T U gy B i G d9 BT R) (UP(10)).

A light-year is the distance light travels in one year (UhIRI
gy a8 g3l € O UhTI U aY | q9 HRT |).

Light-year is the unit of: Distance mmaﬁgﬂﬁsaﬂs‘
®) (UP(13)).

A parsec is a unit of distance used to measure

—— astronomical distances W@'ﬁ?ﬂ'ﬂm DI O &
o JuaiT 1 arelt gt &1 5T D).

A nanometre is equal to 107-9 metre (Q?Eél:ﬁ'ﬁﬁa 107-9
T i & ISR BT B).
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02. Measuring Devices and Scales (HTO 3UDRU[ MR HIGD) physics - uppcs prelims

Altimeter (STUTSHIUD) ¥ )

An instrument used to measure the altitude of an object,

" mainly in an aeroplane. (faam= &t SIS T BT IGHRU)

p
Ammeter (THIER) 4 ]
.

An instrument used to measure the electric current in a

T circuit. (ARTY H faggd URT AT &1 I3)

up,12

A device used for measuring wind speed and wind

[ pressure. @aﬁnﬁraﬁ?a—wmﬁwm

—[ Anemometer (ATJHTTS T7) B ]

Used to measure the force of the wind (EETEI?D[ i Ao
¥ fore Iua g B)

—— Measures the velocity of wind (@41 &1 T HIYT B) up,16

—( Actinometer (HIRATIH) % ]

A device used to measure the heating power or intensity

— of solar radiation. (@R fafe=ur &t digar ar wf Ao &1

SUHRT)

—( Atmometer (ATSIHIID) § J

A device used for measuring the rate of water

_ evaporation. WW@RWWG’W

—[ Audiometer (49UMHIYD) )

An instrument used for measuring or evaluating hearing

T acuity. (49UT igdl AU &1 IUHRN)

—[ Barograph (ARJHTU® TET) )

A type of barometer that records the atmospheric

— pressure over time in graphical form. ([@gHSI GaTd &1

Tfhrd U H Neblg B aTeT IUBRN)

Barometer (QTIGIEHTYT) [ )

A device used for measuring atmospheric pressure.

T (@gHSH GaTd HIIH BT USRI

Manometer (A-1HICR) fo )

A device used for measuring the pressure of gases or

T liquids. (T 7 Rl UGTdf BT GETa HIUA T SUHR) up,90/99

A device to measure the power of incident

—[ Bolometer (F@HIER) 3 J

electromagnetic radiation via the heating of a material
with temperature-dependent electrical resistance. (ﬁﬂ:ﬁﬂ—

a1y fafdxur ot qfdd AU &1 IuHRN)

—[ Calipers @A) ]

A caliper is a device used to measure the distance
—— between two opposite sides of an object. (A% & al

fquid forIRT o e &1 g8 AU BT Iuahu)

A calorimeter is an object used for calorimetry, or the

—[ Calorimeter (SSHTHTUT) § ]

process of measuring the heat of chemical reactions or
physical changes as well as heat capacity. CIRIEE

yfafsparait a1 Hifde ufRad=l &t TH AU 6T IuHRN)

—[ Cardiograph (g¢aHTul) @ J

An instrument for recording graphically the movements

— of the heart. (g3 &1 Tfafafial @) wfpera U & Rers
PR BT JUDHI)

It is a specific type of mechanical timepiece tested and

—( Chronometer (FHTHTUY) &) J

certified to meet certain precision standards. It is used by

" navigators in the sea. (GHg! AT §RT IUART foodT WM

qIel I FetadT Il JifAe IHIATdY)

A device used to measure the absorbance of particular

—( Colorimeter (37THTYY) (7 }

wavelengths of light by a specific solution. (fopit fafRry
T WY GRT UHTRT S A=Y aT e & SIa=iyur Y Hroe

BT IUBHRN)

—[ Cathetometer (HACIT) J

An instrument to measure vertical distance. (FIEIHH_;'_RQ[
Y T JUHT)

Cryometer ) O J

A type of thermometer used to measure the very low
—— temperature of an object. (gd ®H dIUHIA T &I

—( Cyclotron (TTgadIeIH) ]

An apparatus that accelerates charged particles outwards
—— from the centre along a spiral path. CAIEIRIGES IS

SUHR)

—[ Crescograph (GfgaTdl) P )

A device used to measure the growth in plants. CIIE]

 gfQ A1 BT IUBR0)

—[ Dilatometers (fA¥aRATY) &8 ]

An instrument that measures volume changes caused by a

—— physical or chemical process. (ﬁﬁwmwmﬁ

IO A URad=l ol AU gTaT 39)

Dip Circle (57 T& @) )

A device used to measure the angle between the horizon

—— and the Earth's magnetic field. (ifas 3R g2t & gawig
&9 & S BT BT AU BT JUBHN)

Dynamo (STIATHY) ]

An instrument which converts mechanical energy into

—— electrical energy. ClEEART A fdgga Sl | gRafdd
EREKCIKIKF)

.

Dynamometer (STAATHIER) /2 J

A device used for measuring force, torque, or power of

" the engine. (@, TId TT §o1 P VTG HIYA T T3)

r

Measuring Devices

Electroencephalograph (EEG)

\@H@@WQ%

An instrument used for recording the electrical activity of

" the brain. (\ART &1 faggd Al & Revls @A @1 39)

and Scales (HTU

IUHRUT 3R ATIS)

—( Electrometer (faggaamd}) & J

An electrical instrument for measuring electric charge or

—— electrical potential difference. (fdggd 31ax AT fagyd fava

3R AU T IUHN)

—[ Electroscope (ﬁz:gaa*-zﬁ) 2 Q ]

An instrument used to detect the presence and
—— magnitude of electric charge on a body. QRR Wﬁ?{ﬂﬂ

3TAY Pt IURITT 3R GRHTUT BT UdT T arerl I9)

—( Evaporimeter (@S o § J

An instrument used for measuring the rate of water
—— evaporation from a wet surface to the atmosphere. et

qag U agHed U Sd AUl i &R 1Y BT 33)

Endoscope (TSIEHIU) g Qg ]

An instrument used in medicine to look inside the body.

T (@R ¥ SieR 3 I g I v o e e T)

Fathometer (FTERTSHTY @& J

____Anapparatus to measure the depth of the sea. N’ﬂ?{ﬁ
TERTS HIUA BT JUHIN)

Fluxmeter (FIGTHICY) 3 )

An instrument used to measure the magnetic flux. @aﬁn
TRTeR HITH T T3)

Galvanometer (IeaTHIHIER) AN J

An electrical instrument for detecting and indicating

—— electrical current. (ﬁ?ﬁﬂ YRT &1 TdT T 3R Tdbd o

CISIKE)]

Hydrometer (8TSSIHIEY) & ]

An instrument for measuring the relative density of

" liquids. (O TeTl &1 |Tdel g H1U- & 93)

[
[

Hydrophone (313@'@7'0 @@ J

An instrument used for recording or listening to

—— underwater sound. (CI'Fﬁé R & ey 1 RpTs B a1
REREIRE)

Hygrometer (8T3U1HIER) ¢ § J

An instrument for measuring the humidity of the

T atmosphere. @Tﬂﬁ@ﬂﬁ 3{Teeal ATOH CAKE))

Hygroscope (BT3IDIU) B § ]

An instrument which gives an indication of the humidity

T of air. (A BT 3MTsdl BT HAdbd ¢ aTel I)

7

Gravimeter (T&@HTHY) @ [1]

] An instrument used for measuring gravitational

" acceleration. (TS U1 ATG AT 43)

N p———T3

A device used for measuring angular velocity. (@ IUNg T
A BT T)

—[ SONAR (JH°7) & )

A device used for detecting objects underwater using

—— sound waves. (G T GRT U & e GG 31l BT Iar
T BT JUDRI)

up,00/13

thermometer

Pyrometer (UTARIHIER) @/ Radiation

A device used for measuring high temperatures,
—— especially in furnaces or kilns. (R U ¥ ufedl 4 3=

up,98/08/1 '
ATTH AU BT IUDHRN)

—( Pycnometer (UIS®IHIHICY) &8 J

A device used for measuring the density or specific

—— gravity of liquids. (R YTl &1 °-c a1 fafIy o A=

&I ISR

Pyrheliometer (UTSRgIferaleR) £ )

A device used for measuring the intensity of direct solar

" radiation. (@R fafe=ur & digdr AT BT IuHRN)

.

P
Odometer (GﬁS.TlﬂET) N

] A device used for measuring the distance traveled by a

" vehicle. (@189 §RT 0 ®1 TT5 g3 AU HT JUHRUI)

A device used for measuring the volume change or

T

Dilatometer (ST§ACIHICY) ]

expansion of a material when subjected to temperature

" changes. @MU ® gRad & THd fordht et & s o

gRad AT BT SUHIN)

Lactometer (QaeIHICR) )

A device used for measuring the purity or density of milk.

T (QY O Tl A1 g H1YA DT IUDHRU)

Butyrometer (SIERRIHIER) & J

A device used for measuring the butterfat content in milk.

T (QY T o 9Tl |reE 6T 3USHRU)

A type of resistor whose resistance varies significantly

—( Thermoresistor (YARRIT) ) )

with temperature changes, used for temperature sensing.

T (et Uiy dTUEH & ufad & A1y B! i g g,

ro/aro, 16 |

ATIH Hde & forg IuahT fosa oird @)

Sphygmomanometer (RFHIAAIHIER) @y )

A device used for measuring blood pressure in the

T arteries. (YT H Yad SATd AU BT IUBHIN

Luxmeter (Flﬂ'\‘l'lﬂm Q ]

A device used for measuring the intensity of light in a

~ given area. (3t &3 T UHT &1 clleTdl AU T IUHUI)

—[ Seismograph Rr=e) @ J

A device used for detecting and recording the intensity

—— and duration of earthquakes. (Wﬁ?ﬂaﬁ 3R 3rafd &1

up.90/17

TdT T 3R RpTs B BT IUB)

A precision instrument used for measuring angles in

—( Theodolite MG-WIEE) AN )

horizontal and vertical planes, primarily in surveying and

" construction. (ﬂﬁ&rm @Tﬁﬂfﬂﬁ@@ﬂ%%ﬁ Qﬁl\_ﬂ 3R

® t.me/UPSCPSCDECODE
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03. Mechanics, Mass, Motion, Force, Acceleration, Momentum, Work, Power, Energy {3 R, 8B eysic. - uprcs preiims

Mechanics is the study of physical bodies when subjected

—[ Mechanics (ﬁ%?ﬁa'\rr) J —— to force or displacements (ﬁ%ﬁﬂﬂﬂ‘s’ﬁﬁlﬁ%\?ﬁ Nfas mechine
fist &1 9 a1 foRITTA & d8d 31e0T BT 9).

Mass: Amount of matter in a particle or object (xcdHI:
T ol ot o g o uerd ot T,

— Measurement of matter (qzﬂ?fWIITCFD
—M (S<gHT)
ass (m) ® —— Scalar quantity (3ffe=T fR).

—— Constant at every place @R WM R RR).

_[ Difference between Weight and Mass (HIR

—— Unit: Gram or Kilogram (Tchb: ‘JI'IFZITﬁO_(*h"JIW).
3R sHH & i 3idv) 88 ]

Weight: Force exerted by gravity (HIX: WWW
T TR S ).

—— Gravitational force of Earth (qzzﬁ WWWW
— Weight W) (HR) | Vector quantity (STa=T ).

—— Varies according to places Il & S{JUR S B).

—— Unit: Newton (U dh: ).

Distance (G3)
—— : Path travelled between two points @: ﬁﬁ@ﬁ%@ﬁ ro/aro 14
| Distance and Displacement @'\ﬁ 3R A P17 ).
fawima) R Displacement (Fa=ITT)
—— : Shortest distance between initial and final positions

(FoeTa: TR SR sifaw fufaat & o Tad &0 gl).

Speed (Tfd) 4>
—— : Distance travelled per unit time (‘T[%f: Uﬁf%ﬂ?‘l’%‘ﬂﬂﬂﬁ

AT &1 75 g1).
Velocity @) & [

: Distance travelled in a particular direction @: it

fafRry fe=m # amn &t 78 ).

—[Speed and Velocity (Tfd 3R 3 g = J

—— Rate of change of velocity (@ & GRI BT R).

_( Acceleration (cRUT) g5 J Acceleration = (Final velocity - Initial velocity) / time (Ul o
= (3ifeH AT - URfHe 97) / THY). ue.

Object at rest or uniform motion remains unchanged

unless acted upon by external force @ﬁaﬁéaﬁmm

—FirstLaw(C[WﬁWH): _wwﬁrﬁ%eﬁa's' § 5 ERT 7 7 :ffv;ﬁtl?
3ufafdd &l 8).
4 ™
MeChaniCS, MaSS, %;V_L;o&; Laws of Motion (- SALIE Acceleration depends on the force acting and the mass of
. - Second Law (@T‘ﬂﬂﬁ'ﬁlﬂ) —— the object (caR, aﬁmﬂ‘ﬁ?ﬂﬁaﬁ 3R oM R AR
Motion, Force, PR D).
Acceleration,
Momentum, Work, | rhird Law i P Foreveny acon there s an equaland opporite reaction
Power, Energy {3} &,
@ Product of mass and velocity of an object W$W
G y 3R T &1 OHEA).

—( Momentum ('\‘la"T) &= )

Momentum (P) = Mass (m) x Velocity (v) (FdT (P) =
T SHHM (m) x T (v)).

Work = Force x Displacement (Eb—l'ﬁ =dd x ﬁ@l’l’cﬂ)
Sl unit: Joule (TTSATE aHTs: I[A).

—( Work (@) % J

—— Rate of doing work WW@R)
Power (Q'l'%’) @9 ) ___ Power = Work / Time (Y = &1 / GHY).
L S| unit; Watt (QHGH'% WI'%C: did).

—— Capacity for doing work (@7 HRA DT ).

Forms: Mechanical, Heat, Light, Sound (&U: ifadh, 36,
—[ Energy (&4l J e

L Sl unit: Joule (QFNI% WI'S‘: fcl).

Sum of kinetic and potential energy ifast R fufast
St T AT o

—— Potential Energy G S = mgh.

Dynamo (@ﬂelﬁ) ©: Mechanical to electrical (CI'I%@

Electric motor (ﬁ?ﬁﬁ qieR) 4> Electrical to mechanical ; S :
— @Eﬂﬂﬁm wind power - kinetic to electrical ,up (16)

Microphone (ﬂ'l's{?ﬁ@?) &: Sound to electrical (?Elﬁﬁ

Loudspeaker (FﬂBSFﬂW\’) @: Electrical to sound (ﬁ'c{ﬂﬁ
g a).

|| Transformation of Energy by Apparatus _ Solar cell (AR ¥d) £23: Solar to electrical (AR I fagga).
(SUBRUT GRT Foi BT FYIARN) , o
—— Tubelight (RIdTLC) Q): Electrical to light (ﬁ?{lﬂﬁm

Electric bulb (faﬂgﬂaﬁ) Q: Electrical to heat and light
T (faegd ¥ ST 3R YT,

Electric cell (ﬁ—c{ﬁﬂﬁﬂ) : Chemical to electrical
RIS I faggd).

Candle ({HaM) f): Chemical to light and heat RIS
T TR SR ).

 Sitar (ﬁ?ﬂ'\’) ¢’ : Mechanical to sound (CI'IW@ ?Elﬁ)

® t.me/UPSCPSCDECODE @® YouTube @UPSCPSCDECODE @ Instagram @upscpyqdecode
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04. MOtiOI‘I Under Gl‘aVity (m % a‘i-a-‘fa Tﬁ) . % Physics - UPPCS Prelims

-
Motion Under Gravity
(ﬂwwcfw & erenfa
i) @ ¢
\_

All planets, including Earth, move around the sun in their

~ IUUE B)

_( The Motion of Planets (Ig1 @1 Tfa) ) Kepler's Laws of Planetary Motion (®UeR & ¥g TTfd &

ERGee) REE

— Newton's Law of Gravitation (IS ®T [S@THYU BT W)

TN RR(% 'G' & dig ddw)

= R: ¢ where G is the gravitational constant, M, is the mass of Earth, and R,
Wi g = CMe ﬁt‘i@w% M, P S5 G,

3R R, gl @ a1 @)

Circular Motion of Satellites (G'Q"Jlﬁiﬁ

— orbits £3 @ Ug, S gt oft enfire €, sroet wemai
¥4 & IR 3R A ©)

A natural satellite is a celestial body that orbits around

—— General Overviewwm: | planets © (@ R STE I8 NS ﬁ's’%@fﬂ?f%
IRI 3R IRHH TRl B)

Earth has one natural satellite @ @@WWW

First Law: Planets move around the sun in an elliptical
orbit, with the sun at one of the two foci (U8
T et W gd & IR R gH €, % & Bleg B ¥ T W
g e)

Second Law: A radius vector joining any planet to the sun
—— sweeps out equal areas in equal time @ﬁ\_ﬁ@ﬁﬂgaﬁ
o i TaH Sy 8 991 &3 ST Hare i §)

Third Law: The square of a planet's orbital period is

directly proportional to the cube of the semi-major axis of

T its orbit (fpft Uig o wefig 3rafd &1 ITD wea B 3re-
T ¢ & O & e U 81T 7)

Objects attract each other by a force, which is called
— gravitational force (@&JU W@ DI UH 90 I DB
Il 8, o eI yUT §d HgT oIl §)

The force between two objects is directly proportional to
the product of their masses and inversely proportional to

Gravity and Gravitational Acceleration of Relation between 'g' (gravitational acceleration) and 'G'

] Earth (q‘t’.éT CaRICT a-ﬁ? 'IIW]EF,‘EfUT RN —— (gravitational constant) WWW ‘g’ 3R

—— the square of the distance between them (E(P[aﬁﬁﬁ%a%[
&1 9A 3D GHIM! & OFHA & 1Y 3R 37D o1 Bt

T T F hATUI BIT B)

Gravity is the attraction force by which Earth attracts any
—— object towards its center (([d dg 3THYUl 59 § o no atm on moon,09
gedt ot ot 9 1 oru= g BT 3R TS FRell ©)

~candle flame in space 09

When a satellite revolves around Earth in an orbit, a
—— centripetal force acts on it mwmqﬁ%aﬁr 3R
H&IT F YA 2, 9l 99 IR MB-E 9 B BT B)

LIRLE ”I%l) % This force is gravitational force imposed by Earth on the

I BT ©)

Escape velocity is the minimum speed needed for a free
object to escape from the gravitational influence of Earth
—— and never come back B@?@TWW@%@Q@%
THATHY GHTG W fordlt a¥g DI Jod i Hl arue
—[ Escape Velocity (38T d) g7 J S W@?ﬁ? g5

Formula: v, = \/ ZC M. (EEITJ?H = V 2011)

HIA B, A 3/ TR ST T g7 ST B)

. R . Simple Pendulum: A point mass suspended by a
_[ Simple Periodic Motion (3 ana?ﬁwﬁl) J - weightless, inextensible thread (IRd Aldid: Th foig
SO St HRRIRd, 31 4T § Feifard 81 @)

Simple Pendulum

e Periodictime T' = 27 \.‘,‘-“""%.

When an object moves both sides in a straight line from
its equilibrium state, it is called simple periodic motion

(TS DI T 3T T MTRIT H ST 3R eft Jar & 71fg

_ satellite (I8 9 G2t GRT SUUE UR AT 74T ST Y] why satellites do not fall

why loss time in summer,94,12
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7

Newton's Law of
Gravitation and
Related Concepts
(e DT [SATHYI
ok wafta

SAYRUMY)

SHHH &

The attracting force between two objects is
directly proportional to the product of their
masses and inversely proportional to the
square of the distance between their

centers. (G TXG3M & AT ATHYD a6 AP
UHEGA & Jre STt
ol & da gl & T & GepArgul gt 21)

Newton's Law of Gravitation can be expressed

—— mathematically as follows: @?%Wﬁmﬁ
i U A FafifEd ¥ H e foar o ol §)

3R TP

Gravity is the attraction force by which Earth attracts any

object towards its center. Wﬁm I8 3THYU §d §
— o g Tt oY o T 310 g B SR AT DRl
%I) ( exa .astronauts in space can not stand eract because
their is no gravity)

When an object is thrown or dropped freely, it falls
towards the Earth due to the gravity of Earth, and its
falling rate is continuously increasing due to the
production of acceleration, which is known as
 gravitational acceleration. m%%ﬁaﬁaﬁmmmﬁa
U § IR 91aT 8, O 98 Gt & [S@rd Ul & HRUT gedt
1 3R RCH B, 3R 3THT R 1 &R FRR Fgcft &relt & Sl
& g @R & T H AT S ] 1)

Gravity and Gravitational Acceleration of

| Earth (TE@THYUT 3R Y} BT TFig @RoN):

It is represented by 'g'. Its unit is metre/second?. = ‘g’

— gRIUCRid fEur ot 1 39 3TE Miex/AdhsA2 Bl)

—— Value of 'g' (g T HIF):

JqdE):

~
Relation between 'g' and ‘G’ (g ARG &g

MATHR Tfe):

Circular Motion of Satellites (B'CI"JI?[W

The value of 'g' does not depend upon the mass of the

" object. (g 1AM 9% & GHHM R 1R T8 a1 1)

The value of 'g' differs at different places of Earth surface.

T (@ Bt g & I R R g &1 HF fF g g )

If two objects whose masses are m1 and m2are

positioned at a distance r, then the attraction of force
[ between them will be F=Gm1m2/r2 G is a proportional
constant known as the Gravitational constant.

—— In S| System, its value is 6.674x10-116.674

Its value was first calculated by scientist Cavendish. (T

T Ugal IR dYT Al gRT UM BT T UTl)

If two objects of different mass are dropped freely (in the
absence of air) from the same height, equal acceleration
will produce in both objects, and they will reach at the
same time to the surface of the Earth. (EI'% faftra goom™

T Pt gl gl B THM SHdTs ¥ Wad U § (3aT bt
Sfufyfa H) R orar 8, O S agait § T @Rl
I BT 7R d Teb B §HY W Yl 1 Helg IR Ugd
St )

The value of 'g" is minimum at the equator and maximum
at poles. (g T A YA @1 TR FaH 3R gdf |R
e I 3 1)

The value of 'g" also varies by going upward or downward
from the Earth's surface. In both cases, it decreases. (g &1

T OH g B g ¥ W A1 AR oA W e g g1 gt
HHQ! H, I8 gedigl)

Gravitational acceleration of Earth g=GMeRe2 G =
—— Gravitational constant, Me = Mass of Earth Re = Radius of
y Earth.
) When a satellite revolves around Earth in an orbit, a This force is the gravitational force imposed by Earth on
—— centripetal force acts on it. (Gaqa?maﬁ&nﬁq%é’r% —— the satellite. (U8 9¢ 3UUE WR Gl gRT AT 71
) IRT 3R YHAT &, Al 39 IR (b1 51 B a1 8 ) B YU 93 & 1)

—[ Escape Velocity (USTI a'lT): J

Escape velocity is the minimum speed needed for a free
object to escape from the gravitational influence of Earth
and never comes back to Earth. Wéﬁﬂgﬂ?ﬂﬂﬂﬁl

T g ot Saxgdhdl Ud WA avd B Gt & ATyl
TUTE T §99 & forg et 8 3R 78 Pl gedt R aro et
3Tt )

Generally, when we throw an object above, it after
reaching to a certain height, comes down due to the

—— gravitational force of Earth. (ATHI-IAY], aaanﬁaﬁ
B SR Bhd ¢, O I8 T AfYd g a% UgeH & e,
g2d} & THATHYUl §d & HRUT 1 3 et §1)

When an object moves both sides in a straight line from e

its equilibrium state, then this motion is called simple
periodic motion, e.g., the movement of an object hanged

—[ Simple Periodic Motion (R 3fTaferas fe): )

—— Simple Pendulum (ﬂ?ﬂm:

—— with a spring and motion of the simple pendulum. (5Id

Pls a¥] 30 e AT A AT SR T dieft Y o wifar

BT 8, I 3 T BT IR 3afiies T HeT Sl §, S
T & 1Y AeHIY T I B T SR IR A D 1)

Periodic Time of any simple pendulum is represented by
the following formula T=2mnIgT = 2 \pi \sqrt{\frac{l}
{g}}T=2mgl, where Il = effective length of simple

— pendulum, ggg = gravitational acceleration. (fr¥il Yt TRa

| < @t mafire IHa):

Periodic Time of Simple Pendulum (iRd

D B AR Jrg $I HafaRad ¥ gR1 veRia fean 3
GTTHT% T=2mlgT = 2 \pi \sgrt{\frac{l}{g}}T=2ng], Sigi Il =
TR Wleieb B YT 18, ggg = Tow@Id @RUTl)

@® t.me/UPSCPSCDECODE

A second pendulum is a pendulum whose time period is

_ precisely 2 seconds. (U% J&HS AP I8 AAD g oI
2aTAfSAER T s DA R 2N

From the above formula, it is clear that periodic time does
not depend upon the mass of the sphere. (B'Clﬁaﬁﬁ\ﬁ@[
T Wy g o 3afte o i & SemH W AR T8

@® YouTube @UPSCPSCDECODE

It is cleif any object is thrown above the surface of the
Earth at the minimum speed of 11.2 km/second, that
object will move in space and never comes back to the

[ Earth. (U8 WE ¢ % 3 IS v gt ) g ¥ Jad
11.2 fortdtAds o1 1fd § FW B! Al 7, 9 98 9
3fafer & =reft ST 3R FHoft gedt wR aro &Y emurfh)

An ideal pendulum consists of a point mass suspended by
a weightless, inextensible, perfectly flexible thread and
free to vibrate without friction. (T BHE{QTWW %l'g'
SOIHT 1§11 § I b WREHH, S, guic:
il ¥m § Feifad b ST § iR form avor & o A
& forT WA gt B1)

The solid sphere of metal is called bob, and the length
between the point of suspension and gravity center of the

. sphere is called effective length. (‘d’l@%?ﬁﬂ"ﬁﬁﬁiﬁﬁ

HET 91T 8, 3R Fdiad fdg iR M & o« g & g B
TS P YHIA! <ETS BT SId1 8 1)

Time period (T) of the pendulum is directly proportional

— to the under root of effective length. (@d® @1 TafeiH
TG (T) TSt daTs & av i & e SuTet gl 8 1)

If the effective length of the pendulum increases by four
times, the periodic time will be increased by two times.
@ Aa® B UHTE dETs IR T 96 offd! @, df At
qHY < T 96 St

Time period (T) of the pendulum is inversely proportional
to the under root of gravitational acceleration (g).

T Pt 1AE THT (T) AT @RI (g) & A D
FhHIUT BT 21)

ge! T g1 oIl 71

@ Instagram @upscpyqdecode

Although, in the presence of air, their acceleration will

vary due to upthrust force and viscosity. @Tdifb, gal Bl
T IURFT H, 3T R S 99 SR fufidTge & SR
frer ey

In this condition, the heavy object will reach prior on

T Earth. 39 UMY, 4R 9vq gedft R ugd ugAth)

For example, when a pendulum clock is carried on the
mountain or in any time, 'g' value decreases, time period
increases and the clock becomes slow. W%ﬁﬂl
T U9 U A ISl P UBTS W ST S g a1 fat ot
T H, 'g' 1 A °C 91dl 5, STafdd Ty §¢ STl § 3R
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-
Physical Properties of
Matter (Ugl Jd B
Hifde o)
.

@ t.me/UPSCPSCDECODE

Definition: The property of a material to resume its
normal shape after being stretched or compressed. EIE]

g1 Apfd BT S & a1 Ul AR STHR H dle &
It 1 071

- Stress (d1d

Definition: When the shape or size of a matter is changed
by applying an external force, it is known as stress. (5§

ot uerd & IR T STHR P I8 g A A F&l
WAl e, 4l 38 a-a BEd 2 1)

L Formula: Stress = Force / Area (d-ld = & / EHEFWD
- Unit: Pascal (Pa) (UT¥hd (Pa))
Strain (ié?la)

—( Elasticity (Fﬁ?l"s’ﬂ?l?ﬂ) }

Definition: Strain is the ratio of the change in dimension
to the original dimension due to stress. (@19 & BRI
3 B uRade SR T AT $1 3UTd fapid deard
&)

Unit: It is a ratio and hence dimensionless (Ug G{HQTH%‘

SR SR fo T 39S & BT B )
L Hooke's Law (8 o1 )

Definition: If the strain in the matter is nominal, the
applied stress on the matter is directly proportional to the

| strain developed in it. mwﬁﬁmw% o g
TR TN T 19 9 I0d [ a & Srard giar g 1)

Formula: Stress = Elasticity Coefficient (E) x Strain (d-ld =

T A U (F) x fagpia)

Definition: The elastic tendency of a fluid surface which
makes it acquire the least surface area possible. @aqgab"r

T Rt Ughy off 39 YHad: YAdH Jde & U B &
fore STt 81)

—— Unit: Newton per meter (7!13:[1;[% HieR)

Factors Affecting Surface Tension (S d-Id DI gUTfad oA
a1 PR).

— Presence of impurities (fAeITaT &1 IufRfa)
—— Nature of the liquid (%d T ¥dHId)

—— Temperature (dTUHI)

—— eg:

Water droplets form spheres, water striders walk on water,
—— needles float on water, liquid rises in thin tubes, and soap

—[ 5. Surface Tension (Jt& d1d) ]

bubbles form and hold shape., up{05/12/19}

A soap bubble's spherical shape is due to surface tension,
with internal pressure higher than outside. Charge on the

" bubble can cause slight expansion due to electrostatic
repulsion.

{up.19

— Atmospheric Pressure (ArHS Y GaTd)

Definition: Force exerted by the weight of air (A1 & YR
SR AR T §9).

—— Examples:

Barometer: Measures atmospheric pressure, crucial for

weather forecasting (@IHSHT G&Td & AU &, ST HIH o
ot YfasTaTon & o A8AYUI ©). sudden fall- stormy up.2>*

weather. up{95+}

Breathing: Lungs inflate and deflate due to changes in
_ atmospheric pressure (@JHSAT GaTd ¥ §aald &b HRUI

WU:Q_(*I?I ﬁ?ﬁﬁ?{%) pen ink come out in plane

Cohesive Force (H9dd dd): The force of attraction
—— between molecules of the same substance. Wﬁﬁﬁ%
33Tt & o SHTHYUT o7 Fd 1)

Water droplets on a leaf form due to cohesive forces
between water molecules.

The surface of mercury forms a convex meniscus due to
strong cohesive forces.

Water beads up on a clean glass surface because of high
cohesive forces.

Surface tension in a liquid, like water, is caused by
cohesive forces.

Formation of a water surface film due to cohesive forces

IS Ta)

6. Cohesive and Adhesive Forces (Sad 3R

between water molecules.

Adhesive Force (3THdd §d): The force of attraction

—( 7. Capillarity (%&Iﬁ) ]

—— between molecules of different substances. (faf\‘l-fﬂ Terdf
& 3MULSHT & ST STHYT BT 9T )

Paint sticks to a wall because of adhesive forces between
the paint and the wall.

Raindrops cling to a car window because of adhesive
forces between the water and glass.

Glue bonds materials together through adhesive forces
between the glue and the materials.

Sticky notes adhere to surfaces due to adhesive forces
between the note and the surface.

Water spreads out on a glass surface due to adhesive
forces between water and glass.

Definition: The tendency of a liquid to rise or fall as a
result of surface tension in the capillary tube. (PRI el
U Uy a1 & URUTRGRY §d BT HW 34 A1 IR &1

ggfl)
—— Examples:
—— Water rising in a thin tube./water transport in plants.

—— Ink moving up the nib of a pen.

—— 8. Viscosity (RYTdI)

Definition: The property of a fluid which opposes the
—— relative movement between its layers. @aﬁa’gﬁmﬁh
D! WRdl & sitd Frag T BT faRley Bl g 1)

L Unit: Pascal-second (Pa-s) (CI'IWT—@T:V&' (Pa-s))
Factors Affecting Viscosity (RUTdl DI JHTfad oA ardt

—[ 10. Upthrust (ST d¢) J

DHRD):
—— Temperature (dTUHIA)

Nature of the liquid (%d T ¥dHId):Honey: Flows slower
___ than water due to higher viscosity (3 AT & HRUI
gt 1 gere | et if) § S8 ).

L 9. Pressure (cqdld)

Definition: Pressure is the force applied perpendicular to
the surface of an object per unit area. (GHTd 98 §a § Sl

ol oxg @t Wag R Ufd 3HTS A% dadd R STl
g)

L Formula: Pressure = Force / Area (Gdld = dd / e?ﬁqSEl)

L Unit: Pascal (Pa) (UIRhdT (Pa))

Definition: The upward force exerted by a fluid on an
— object placed in it. ([P 5d GRT ITH W T3 a¥g TR
T 41 SR &1 3R §d 1)

Archimedes' Principle (SNBSS BT Rigia): Upthrust
__ equals the weight of displaced liquid (S®ITH §d f[a=TfUd
%d & YR & RIS ST ). up,09

Formula: Upthrust = Volume of displaced fluid x Density
_ of fluid x Gravitational acceleration (S & = fawiTfUd
%d DT 3dT x gd Pl Udd x 1!6@6”?-]6 CRLY)

Hot air balloons rise because the buoyant force is greater
than their weight.

Submarines adjust ballast tanks to control buoyancy and
" depth through upthrust.
—— examples
Icebergs float with only a small portion visible above
" water due to upthrust.

Ships float due to upthrust from water balancing their
~ weight.

L Law of Floatation (%ﬁ Wﬁﬂ'ﬂ)

If W > F: Object sinks (G%g ga).

—— Conditions: —— If W = F: Object floats (d¥] ath).

—— If W < F: Object floats more (9% 3fferes o).

Wooden Log: Floats because its weight is less than the

" upthrust (ARl § Fifer ITHT Ioi- IUTH 96 J HH BT 7).

— Examples: Iron Nail: Sinks because its weight is more than the

_%)pthrust@am%a@ﬁiswmww@&mm
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07. Physical Properties and Concepts (‘l-ﬁﬁﬁﬁ Ul 3R GTHHTTUI'I'\(J{) Physics - UPPCS Prelims

— Solid (319)

—[ States of Matter (Tc."[?fﬂﬁ Glﬂ'\‘?-l'lﬁ) J - Liquid (%9)
— @Gas (ﬁﬂ)

Definition: Change in shape or size due to applied force

(@ §d & HRUT HR TT 3HR H URTcH)

—— Strain (d-Td) Formula: E = StressStrain\frac{\text{Stress}}
 Hooke's Law @Eﬁﬁﬁﬂﬂ) {\text{Strain}}StrainStress
___ Elasticity coefficient (@ [UTi)
——Solid  —— Elasticity ()
Definition: Ability to regain original shape after
___ deformation (R§9Td & a1 309 ol STHR PI G: U
DA DI &)
— Perfectly Elastic Substance (q0fd: @GR UaT)
— Types:
. —— Perfectly Plastic Substance (lIUfH: WiRed Tard)
| Properties of States of Matter (anQf |
AT & 0T
—— Pressure (qdId)
Definition: Elastic tendency of a fluid surface (&d P Ide
&1 TR Febla)
—— Surface Tension (¥ d-Id)
Example: Rainwater drops, soap bubbles (aufaﬁq\é RIEG
—— Liquid _$§EI§E-)
—— Definition: Resistance to flow (Udlg &Il UﬁR}fﬂ)
—— Viscosity (41 Example: Honey has higher viscosity than water (R8¢ @1
T g U ¥ S Bl §)
__Gas  —— Atmospheric Pressure (@HS 4aTd)
Definition: Force applied per unit area CISECIER e
4 D T T )
Phy5|ca| Propertles Formula: P = ForceArea\frac{\text{Force}}
and Concepts (% {\text{Area}}AreaForce
T[T 3R SGYUTRUMY)
_[ Pressure (dTd) ] —— Formula:P =h xd x g
. J
—— h = height (&dT3)
—— Pressure within Liquid (&d ¥ gaTa)
. Where: —— d = density (Ud)
—— g = gravitational acceleration WWETUT@TUD
Definition: Apparent loss of weight when an object is
" immersed in liquid (59 § g8 IR a%] BT YR &Y g
_[ Upthrust Force (Eﬁ dc) ] States that the upward force is equal to the weight of the
Archimedes' Principle (TGRS &1 gl  —— liquid displaced (38 §U oW T YR Ia-T &1 81T § foram
IA BHW B 3R T B)

— If W > F, object will sink (a%] ga)

Conditions for floating and sinkin (?I@I 3R 5631 i . .
—( Law of Floatation (aﬁ?ﬂ ) J — fufyh J - - If W = F, object will float (% et

__ If W < F, object will float more (@] 31f&idh ot

Definition: Tendency of a fluid to acquire the least surface

—— area possible @HWW@[WW%WWﬁ

—( Surface Tension (Y8 dT1d) J

Factors affecting surface tension (qgaﬂmﬁuwﬁ?rmﬁ Temperature: Surface tension decreases with a rise in
~ dld HRD) " temperature (A9 ¥ g & T1Y J§ TG HH 1 ST )

Cohesive Force (ﬂﬂ%ﬂﬁﬂ) Attraction between molecules
— of the same substance (@ & Uerd & 3U[3fi & &

p
Cohesive and Adhesive Forces (?T'ﬂﬁ'ﬂ 3R )
\ ST d¢7) Adhesive Force (3TESIdh §d): Attraction between
_ molecules of different substances (fAf¥d Tardf & ﬂﬁ%
da 3Ty

Definition: Rise or fall of liquid in a small diameter tube

[ (BIC N DI oY B IRA BT deT1 a1 R

—( Capillarity mm J

Examples: Absorption of water by plant roots @a CARSE|

T GRI UM BT ARy

@ Instagram @upscpyqdecode
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p
Heat and
Thermodynamics
(ST 3R
A DG )
.

—( Heat (SHT) ]

Definition (GRUTH): Energy that transfers from one system
to another due to temperature difference (a‘s'wﬁ\—:h
— A9 & 3R & HRUT T YUITelt I Gl yomen |
Wﬁﬂﬂ@?ﬁ%} . €g: Cu good conductor of heat ,glass -

poor.

Units W’T} Sl unit: Joule (S[¢T), Common unit: Calorie
—— Temperature (dTUHIA)

Definition (TRHTE): Thermal state of an object indicating
 the direction of heat flow (A% @1 S&SHIT STRIT Sl HAT
& YdTE B! =1 DY ST el 7)

Heat Transfer (38T TJTHIARI): Always from higher
—— temperature to lower temperature @HR 3 AU 9

% oA &1 3R
—— Measurement of Temperature (dTJHTT T HIUA)

Thermometer (%ﬂ:ffﬁﬁET): Apparatus used to measure
temperature (dTYHTT HIOA %1%111 3UDHRU))/ Thermostat : a

[ device that automatically regulate temperature of a
system. up{95+1} ex: open refrigerator warms the room.

HYAIP)

—— Temperature Scales (dTUHT HIUA )

Relation: K = C + 273

—— Temperature Effects on Matter (CIET?f TR dIYHTT b YHI4)

Increase in temperature ﬁmﬁﬁq@aﬁw; Solid
converts to liquid (319 a¥a # uRkafdd gidT 8), Liquid
| converts to gas @wﬁqﬁwﬁaﬁam% ...... expansion

during heating decrease density of materials

Decrease in temperature (@TTHH H &H 811 WR): Gas
converts to liquid (19 Ra § gfRafdd gt 8), Liquid
converts to solid (dXdl 3 & uRafdd @Tﬂ %) ........... safest

| temp to keep foods safe in refrigerator is 4 degree C.
humidity absobed and no extra addition of humidity that
makes biscuits crisp

normal temperature of human body: 37/98.4 degree

— celcius/fahrenheit and 310 K

~ Melting (TTeH): Solid to liquid by heating (TTH @%b 319 |
A d gRkad)

Boiling (3dTeIH): Liquid to vapor by heating T D
T R Q9§ gRdd)

Condensation (F9): Vapor to liquid @Tmﬁﬂ?ﬂﬁ

—[ Phase Changes (Gﬁwqﬁa?f:l) ]

~ ufa)

@® t.me/UPSCPSCDECODE

Freezing (STHAT): Liquid to solid by cooling CEEECAGEG]
T 3 & uRad), Freezing point of water: 0°C Cisikal

water have more volume than liquid water hence freezing
the bottle may break it .

Sublimation (S@UTAH): Solid to vapor without becoming
T liquid 31 9 91 # foAT aRa §9 aikad)

Examples: lodine, Camphor, Ammonium chloride

T (SIS, B, 3HIFTH HIRSS)

Evaporation (@riiehuny: Liquid to vapor at temperature
—— below boiling point (@Y% I =id & ATUHH UR A BT
s ¥

 Examples: Wet clothes drying (Tl HUSI BT &)

Cooling by Evaporation (@TTHRUT GRT 3T HRAI): Process
where liquid absorbs heat and evaporates, cooling the

"~ surroundings (o U T TR ST I @RI dRb
I GBI § SR SHTH-UT Bl 3T HRal 5)

Examples: Earthen pots cooling water dﬁg"rasa?hﬁuﬁ
SIS

@ YouTube @UPSCPSCDECODE

Celsius (Centigrade) Scale (@m): 0°C: Melting point of
— ice (EIT-%WW 100°C: Boiling point of water (tIT:ﬁW

Fahrenheit Scale (PRAGISE ): 32°F: Melting point of ice
(@ BT IT@ID), 212°F: Boiling point of water (T T
HYAID), Relation: C/5 = {F-32}/9......at -40 degree, C=F

Kelvin Scale (3'7%7'[ ): 273 K: Melting point of ice (EI'C%W
___ T[qHIP), 373 K: Boiling point of water (CI'I'"ﬁW%?Flm

Examples: Ice: 0°C (a'c%: 0°C) { ice melt then volume

decrease}, Wax: 63°C @ﬂ: 63°C), Iron: 1535°C (?ﬁET:
1535°C)

Latent Heat of Melting (YTeTH Gl [t 3THI): Energy
required to convert solid to liquid (ﬁﬂﬁmﬁqﬁﬁﬁﬁ

T &R & foTT STaRId 3o, Value: 3.34 x 1045 J/kg for ice
(@6 & foT 3.34 x 1045 S@/fBam)

Examples: Alcohol: 78°C (RRTd: 78°C), Water: 100°C (CIFﬂ:
" 100°C), Mercury: 357°C (URT: 357°C)

Latent Heat of Vaporization (aTECﬂWUTﬁ Tt STHI):
Energy required to convert liquid to vapor (R P arg
— gRafcdd @R & [T STaRI® BHoll), Value: 22.5 x 1045

J/kg for water (@1 & foTT 22.5 x 105 Sd/fhaUT)/ at

high latitude atm pressure decreases hence BP lower.

pressure cooker cooks food fast because temp of boiling

water increases due to high pressure./when water is
heated from 0 to 10 degree C, volume first decrease then
increase

@ Instagram @upscpyqdecode
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09. Wave MOtiOI‘I (WT Tﬁ) Physics - UPPCS Prelims

—( Wave (d¥0): J

Wave involves the transfer of energy without the transfer

— of matter. (A7 3l & RIFTARU H TS el § fomm uered
& YA & 1)

A wave can be described as a disturbance that travels
through a medium, transferring energy from one location
L (its source) to another location. Wﬁ@%&‘ﬁ”%%—q
T aff forar S Tavar § ST U AIegH § I 63l ©, SHoll
DI TP VM (3T i) T TR VM Ib AR a1 8 )

— Waves are of two types: (@ T Gl UHR DI gl %:)

— Mechanical Waves (@if3& a3il)

—[ Mechanical Waves (TIT%HTPD J

__ Electromagnetic Waves ([dggd 9a1d axil)

Mechanical wave is a wave that is an oscillation of matter
and therefore transfers energy through a medium. CIEED

T TH T ¢ ol I&1d o1 Gra § 3R SIS U H1eHH &
A W oIl IR B g l)

While waves can move over long distances, the
movement of the medium of transmission - the material -
is limited. (BTdifd T el g3t A ST Wbl o, YR b
A - It - ot ifa A g 1)

Mechanical waves can be produced only in media which

possess elasticity and inertia. @S T ohad 3 ATHH!

Wave Motion (a1

fel)

A I 8 Thd! & o YATRIaT 3R Sied gl g )

WL ilaitlah b Transverse Waves (3{JU®f <)
A | /T\V’/T\l N
&/ /
LONGITUDINAL WAVE
Types of Mechanical Waves @i® T &
: J
. A
—— Longitudinal Waves (&Iﬂ%ﬁ ay:
In case of a wave propagating in a medium, time taken by
a particle to complete one vibration is known as the time
— period of the wave. ([t ATerm & et X&) a1 & HHQ &,
—[ Time Period (ﬂtrq&lafﬁ):J Teh U I GRT A o o7 Teb Ul gRT fora 711 Y

TR B GHY A P FY T S Sl 2 )

_ Itis denoted by 'T". @¥ 'T' gRI FRefud fam S 81)

During propagation, frequency is the number of
occurrences of repeating event per unit of time by

—[ Frequency (GI'IQ'RI): ]

—__ particle. (AT § a7 & UER & SR, 319y 98 T8
S U7 GRT U 3hTS THT T SIER aTelt TeT B geaf

ARG
—— It is represented by 'n'. G WWWW%I)

~

Wavelength (1)

Distance between identical
points on consecutive waves

Relation between Frequency, Speed &
Wavelength (3Mgfx, 7fa 3 avwresd & g
Jqde):

Amplitude
] Distance between origin and

crest (or trough)

Frequency (v)

Number of waves that pass a
point per unit time

= wavelength x frequency

A transverse wave is a moving wave that consists of
oscillations occurring perpendicular (right angled) to the

— direction of energy transfer. (Tdh YR dT Th ENGIl
A & RO Sl R &1 fa=n & dead (@i
FEASGE)

—— Examples (3algrU):

— S e

Longitudinal waves are waves in which the displacements
of the medium are in the same direction as, or the
—— opposite direction to, the direction of propagation of the

wave. (3¢ a8 § 9 § foFH Arend &1 fawime a3 &
TR &t fomn & a1 39 faudid fezm # grar 1)

— Examples (3&18R0I):  —— Sound waves. (&4 @)

—— Speed of wave (v) = nA (@ &1 (A (v) = nA)
—— Speed = frequency x wavelength @fd = 311@[%[ X HQ"Iaﬁﬁ)

Speed Since Frequency = 1/time period (@ifd 3MIRT = 1/999
REEE)

Contrast to mechanical waves, some waves need no

— Vibration in stretched rope. (did 7T IRt & &0)

Waves produced on the water surface. (U B Idg W

— medium for propagation. (@ifA® a1 & f[Audld, $& a0
& foTu TR o foTT Tredd &1 SHTa=adhdl el gich 5 1)

Electromagnetic Wave

Electromagnetic Waves (ﬁﬂ'{ﬁ ﬂﬁ?ﬂ'ﬂ )

\ These waves are called electromagnetic waves. (1 d<I

o fagyd dued a¥l Bel ST ]1)

—— Examples (3algRUI): S &TI%I)

The speed of all electromagnetic waves are the same and
all travel equal speed to the speed of light in a vacuum.

T @t foegd deet ol ) fd IEE gt 8 3R I fRafa
T YT 1 T & sRISR T J AT Bl 2 1)

/ Electromagnetic waves with the shortest range of

wavelength have higher energy while with the longest

—— wavelength range have less energy. GEREIEGRIE]
arefl faeyd Jae M &) Folf 3= gl § S Jo

X-rays, light, radio waves etc. (QEF[}{, Wmﬁ?ﬁ

Electromagnetic Waves (fAggd ga@ g a7l

Cdl

@® t.me/UPSCPSCDECODE

el aTGe arelt aXll B SHel HH B 5 )

—— Gamma Rays (TI'ITITW

—— X-Rays (U —:\’)

o

—— Visible Light (€Y UHIXR)

—— Infrared Rays (3faRad o)

@ YouTube @UPSCPSCDECODE

—— Ultraviolet Rays (QTIéTFﬁm

- Shortwave Radio (€Y a7 )

—— Longwave Radio (a"r‘zfaw%%iﬂ)

—— Discoverer @Wf): Henry Becquerel, Paul Villard

Applications (&IEEI'@P'D: Nuclear reaction, Radiotherapy
T (oRE] ST, SR

Discoverer (@W‘f): Wilhelm Rontgen

Applications (x’erQ'EhTD: Medical field, Industry (Ferfobean

up,11/18

B@"T), CT scan

—— Discoverer (@\?faﬁﬁ): Johann Ritter

Applications (a@:raﬂm: Sterilization, Vitamin D production
(HT%-FhTs, facTiie St &1 IadTe)

—— Applications (GIEEITnTD: Sight @@)

—— Discoverer (@i G$E|i): William Herschel

up,02/10

Applications (SQQ'@P'D: Heating, Remote control (dT4-,
IE i a j

—— Discoverer (@W‘f): Heinrich Hertz
. Applications (Hﬁqth"'[): Communication (Fd9R)

—— Discoverer @\_ﬂv_vﬁ): Marconi
—— Applications (&rgqqﬁm: Broadcasting (UHIRU)

@ Instagram @upscpyqdecode
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1 0. SOU I‘Id (Wﬁ) Physics - UPPCS Prelims

—[ Sound (?ﬂﬁ): J

Sound is that form of energy which produces hearing.

T (G 98 ol I T g S g B fohdT Sd FRaAT 8 )

Sound travels in the form of waves. (&8 T & U H
EEEETSIE)

The substances which produce sound. @ uerd St eafy
 SUAIRA G )

Medium (solid, liquid or gas) is necessary for their

___ propagation. (39% YR & o A1 (319, aRa a1 1)
3{TIRTD 5 1)

Sound is transmitted through gases, plasmas, and liquids
as longitudinal waves, also called compression waves.

(e T, ST IR o Tl o Aregd § s av i &
=0 T yTid gt 7, o ddte a3t oft Fet Srar 1)

Through solids, however, it can be transmitted as both

longitudinal waves and transverse waves. (E'IFITﬁ? 3
T vel & e 9, 38 ereef avTil 3R Sy TR €l &
U & yaiid foar o ghdr g1)

Speed of sound depends upon the nature of the medium
—— through which it propagates. (@ B 7T I T1Td Dt
THfa R 1R Fet 8 s e § a8 gaiid gt 81)

Sound speed varies in different mediums. CIEER IR
@l i A A 8)

Sound propagates very slowly in gases, faster in liquids,

—[ Speed of Sound (Wﬁﬁ'ﬁﬂﬁ): ]

—— and fastest in solids. (?ﬂﬁﬁ@fﬁaﬁﬂ %ﬁ'JﬂTﬁ@f, ard
Teredf 7 ol ¥ 3R 319 verdf § T o 71y @ hadt 21

Sound (?ﬂﬁ)

Sound does not propagate in vacuum. @f fafa o

L SR E )

Sound speed in steel is more than 15 times of speed of

—— sound in air. (@aﬁwﬁﬁnﬁwﬁwﬁaﬁwﬁfﬁw
T Y e B1)

T 31f Bt B1)

—— Audible sound waves: (4 taf T

—— Infrasound waves: (3{%3%55 ﬂﬁ:)

Frequency Range of Sound (afy &1 &nqi%r

_ Ultrasonic waves: (gl d<il:)

—— Air (at 0°C): 331 m/sec

Sound Speed in Different Mediums (GIEE

—— Water (at 25°C): 1531 m/sec

@® t.me/UPSCPSCDECODE

| st A w@fy &t f):
L Steel (at 25°C): 5960 m/sec
1. In ascending order of speed of sound in the medium, it
T is: (@1eH ¥ & Bt 1fd & 3R HHH T 7))
. 2. The speed of sound in air is approximately: (_s’fﬂff g
_[ Questions (U¥H): J _ﬁTﬁgﬂlﬂT 2 PP Y
3. The velocity of sound is maximum in: CGIREIRIGESEE]

— ARF B R

@ YouTube @UPSCPSCDECODE

In the summer season, the speed of sound is more than in

— the winter season. mﬁ%ﬁﬂﬂﬁ taf= &t fq adf & HgH

Example: Sound speed in air is 331 m/sec, in water is 1531
m/sec, in steel is 5960 m/sec. (3GTERUT: €Al H &af &I 7Tl

T 331 WSS, U H 1531 HiAds, ¥ § 5960 W/AdS
gl

Frequency range: 20 Hz to 20000 Hz. (&nqﬁ-r 9ufl: 20 Hz 9
20000 Hzl)

Our ear is only capable to hear such sound waves. (GHIRT

T % Pad G e a3 B g § gem B )

—— Frequency below 20 Hz. (\’rl'@ﬁf 20 Hz ¥ HH )

Sources include volcanoes, earthquakes, and meteors.

T (il § SaTamgd], Y@, 3R Iehiius WiHd g 1)

— Frequency above 20000 Hz. (3Tgfi 20000 Hz ¥ 3 1)

Such waves are beyond the normal hearing range of

— hum%n beings. (Q?ﬁavﬁua’m‘raﬁﬂmm SUT AT ¥ W
"

Applications include medical imaging and industrial

—— cleaning. (ﬂmﬁﬁﬁwsﬁﬁn 3R SN qwrs
e )

— Water, Air, Steel. (G, §4T, TId 1)

— 330 m/sec. (330 Hi/AdS )

—— Steel. (RQIT'H)

@ Instagram @upscpyqdecode
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1 1. OptiCS (Gﬁm) Q Physics - UPPCS Prelims

Optics (3R Q

—( Light (U®TR1) Q: J

Electromagnetic radiation within 400 nm to 700 nm

— wavelength (400 nm ¥ 700 nm TR & ¥ faggd gada
faferzom).

Dual nature: Particle (@Ul) and Wave (d37T).

__ Travels through a vacuum (Fafd & gm1 &var B).

UPO5

Light shows wave properties like Diffraction (CEGR)

(bending), interference (GEIﬁIWT) (overlapping), and
[ Polarization (4dU0) (vibration restriction), reinforcing its

wave-like behavior

Light behaves as particles, called photons, when
interacting with matter at the atomic level.

Definition: Ratio of light speed in vacuum to light speed

—[ Refractive Index (UTAHIP) ]

UHTRI 1 T DT SUT).

Formula: y = ¢/v (U = ¢/V).

—— Examples: Water: 1.33, Glass: 1.50.

Speed of Light in Different Mediums (GIRE
ATeHT § YHT B Tfe):

—— Air: 3x1078 m/s.

- Glass: 2x1028 m/s.

~ shine &)

—— Vacuum: 3x1028 m/s.

—_in a medium (Fafd & U1 ot T1fd 3R ot Aremm &

up,14

highest velocity/up,18

Diamond: 1.24x1078 m/s (Higher Rl causes TIR, making it

Definition: When light reflects entirely within a denser
medium instead of refracting into a rarer medium,

TRTad)

Total Internal Reflection ('\‘l'l:lIUf 3iai®

—— occurring when the angle of incidence is greater than the

critical angle (SMTUG HIVT T8 DIV F AP §IH TR TBIRI
1 ) TR T T H TRIad g |

Light must travel from a denser to a rarer medium (UhIRI

&I g AT J fRa Iy & S 91ige) |
Examples: Optical fibers, Mirage (3{TDd BIaR, TN,

~ diamond shine, Endoscope

Definition: Bending of light when passing between

—{ Refraction of Light (UPTRT BT erqa?h): J

" mediums (@TEH! & & S TR YT 6T GS1).

Examples: Bent rod in water, fish appearing closer. SUN

~ and MOON appear elliptical near horizon. & @

Definition: Bouncing back of light upon hitting a surface

—[ Reflection of Light (USRI &I Wﬂ?&l): ]

T (3MTUTH PITT = GRS hIuN).

—— Plane (JHd)

—[ Mirrors (E'{&Ul) 0: reflect light ]

Convex mirror Concave mirror

[ (dg ¥ THIH TR UHT BT ATgy 3{TI).

L Snell's Law: n1sini = n2sinr (@?[Wﬁm:l)

Spherical Mirrors: Concave (3{ddci), Convex (3dc).

Definition: Transparent objects with curved surfaces

[ (gH9eR Idg! aTell URGRIT axq).

—[ Lenses (ﬁm bend light )

eye response 390-780nm, most sensitive:555nm(yellowish green)

® t.me/UPSCPSCDECODE

—— Sunlight and Time

—— Scattering and Dispersion

—— Eye and Vision —

—— Colors and Wavelengths

Concave Convex

Types: Convex (31¢l), Concave (3{dda).

—— Sunlight takes ~8 minutes to reach Earth.

Law of Reflection: Angle of incidence = Angle of reflection

Plane Mirror: Forms virtual, upright, laterally inverted

T images (3MHTR, Tieft, oref It Bf9ar a4 ).

Concave: Converges light, forms real, inverted images

Convex: Diverges light, forms virtual, upright images

T (YT B BdrdT g, STHRE 3R el Sfent smar @),

___ Convex: Converges light, real, inverted images (eI I

| Concave: Diverges light, virtual, upright images (TR Pl
Tremrerl §, SMHTE SR et wfaan.

Blue sky and red sunsets: Shorter wavelengths (blue)

scatter more; red scatters less.

—— Retina captures real, inverted images.

with convex lenses.

—— Eye’s lens changes curvature to focus light.

to its visibility from a distance.

~ prisms (VIBGYOR).

@® YouTube @UPSCPSCDECODE

Myopia corrected with concave lenses, hypermetropia

Violet light has the highest energy per quantum.

Rainbows form due to refraction, dispersion, and internal
reflection of light in water droplets.

—— Red has the longest wavelength; violet the shortest.

Red light is used for danger signals and traffic lights due

White light splits into seven colors through dispersion in

@ Instagram @upscpyqdecode
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12. Electric Current (A YRT) oyeics- upocs preins

The rate of flow of electric charge in a conductor is

—— termed as electric current. (Wawﬁﬁ?rga TR &b
AT BT & Bl [dggd URT Hgl Sl 5 1)

The direction of the flow of positive charge is considered
L the direction of flow of electric current. (YATHD 3TAR &
TaTe Bt fo=m &Y faegd YR 1 fam AT orar B1)

Thus, the direction of flow of electric current is just

Electric Current

(fagga «rm)

Sl faudia gt 5 1)

3Pk TURR B))

—( Electric Current (ﬁ@'ﬂﬁ YURT): J

—— Types of Electric Current (ﬁ?ﬂﬁ YR & TDR):

Sl unit of electric current is Ampere. (ﬁ?ﬂﬁ YRT DY W&ﬂg

—— Direct Current (DC) (UI& UR):

—— Alternating Current (AC) @fad em):

opposite to that of the direction of flow of electrons. (88

T UPR, faggd URT &1 yarg farn sadel &I yaTe farn &

1 Ampere = 1 coulomb/second (1 QTEﬁ'CR =1 WJW/

An electric current flowing in one direction only. (U

[ faggd URT Sl ad U = # yaifed g 8 )

A battery is a suitable example of DC power supply. (éa"r

T SRl UTeR W 1 U U IRRUI g )

An electric current that reverses its direction many times a
second at regular intervals, typically used in power supply.

ARSI

— (% faggd uRT o Fafid SiaRTd R Ufd S e &S IR
3Tt f St 8, IR WR farerelt @t 3myfdf & IughT

Main advantage of AC is that AC can be transmitted to a
long distance without much electric energy loss. (T8I BT

T A1 g § fob T @l 3ifies faggd it g1 & fae
oot g a uid foran ST g g 1)

Electromotive force is the electrical intensity or pressure

—[ Electromotive Force (emf) (ﬁag?r IRPB dd): J

developed by a source of electrical energy such as a

" battery or generator. WWWWW%@H
SR et a1 SReR g1 fas R fagyd diaar a1 gama 71)

The work done to bring a unit positive charge from a
position to any point in the electric field is termed as the

ﬁmra)):

Voltage (Electric Potential) @@W (ﬁ?ﬂﬁ

—[ Resistance (QﬁRBf%D: ]

Resistance is a physical quality of conductor which resists

the flow of electric current in the conductor. (EIﬁR}f‘c‘J T
T 9Tas &1 Hifde TuIaRT § o arad § faggd YRT & Uarg
T UTeRIY Pl 5 1)

___ Its unit is Ohm (Q). @I®! 3HTs 3 (Q) B 1)
It is represented by 'R'. @Y 'R gRT A=fud fear smarg )

. Potential Difference (ﬁ‘l-la'l?ﬁ)

—— voltage of that particular point. (fhl 3PI8 YD A
&I U fUfa 3 fagga &= 4 foredt ot g o am & fore
fora a1 B 34 Ay foig &1 diee™ a8 1)

Its SI Unit is Volt. MW%WW%I)

The difference in electric potential between two points in
an electric field; the work has to be done in transferring

unit positive charge from one point to another. (ﬁﬂ“ﬁﬂ &

T A Rigel ¥ i Rggd e & ofR; T fig F g g

TP SHIS YTHD 3MAY B WIMARd B4 H S fobar
iRl

___Its Sl unit is also Volt. (35! TH3MTS ShTs Yt dlee g )

Formula: V=WqV = \frac{W}q}V=qW, where WWW is
—— work done, qqq is the charge. (A: V=WqV = \frac{W}
{QIV=qW, ST8T www a1 T TS 8, qqq SR g1)

Factors Affecting the Resistance @feRIY BT guyTfad TR
T 91 BRP):

Ohm's Law states that the current through a conductor
between two points is directly proportional to the voltage

—[ Ohm's Law (Gﬁﬁib'rﬁ'qﬁ): J

P FHEU Bt 21

VVV Al &, Il 9RT 8, 3R RRR UfaRIY B 1)

Formula: V=IRV = IRV=IR, where VVV is voltage, Ill is
. current, and RRR is resistance. (§3: V=IRV = IRV=IR, Sigl

— across the two points. (31 &1 f4a9 Fgd1 § f& < fagasif
& S TP d1dd o HITTH Y YRT 3 &l f[agaf & UR dleed

It is defined as the rate of consumption of electric energy

TUd Bl R b =0 & uRHIRT fobar Srar 1)

Electric Power (ﬁﬂ'ﬂﬂm )

Tfda g, VvV dieesl B, 3R 11l URT 8 1)
L Its unit is Watt. @ﬁﬁlﬁﬁﬁa’%l)

—— in an electrical circuit. (3% faggd Afthe ¥ faggd ot &1

Formula: P=VIP = VIP=VI, where PPP is power, VVV is
voltage, and Il is current. (3: P=VIP = VIP=VI, &gl PPP

An electric generator is a device which converts
mechanical energy into electrical energy. (faaga SFRCR

—( Electric Generator (ﬁagarﬂi‘a) )

HAT )

— fagya de@ IRU WR SeTRd BT ]1)

A transformer is a device based on electromagnetic

R YR B 8 1)

—[ Transformer @T;HTFTFf'\')j

—— Types: (UPIX:)

induction. (CFIHTHR T ISR ¢ ST faggd Jaab1g IR0T

T IUSRUI § ot Al Holt B! fagygd Sl & ufafdd

It operates based on electromagnetic induction. (A%

Step-up Transformer: It converts low voltage to high

— voltage of alternating current. (¢U-30 CRIHTHR: T8 Y
diecs ®! I dieesl H yRafid ol g )

Step-down Transformer: It converts high voltage into low

. voltage of alternating current. (CY-BT3 Q'HCI'TITTT Yo

3 dieedl &I (9 dices § uRafdd Hrar g 1)

An electric motor is a device that converts electrical

—( Electric Motor (ﬁﬂ'ﬂ?ﬂiﬁm J

—( Dynamo (S'I'Clﬁ'lfl): J

® t.me/UPSCPSCDECODE

R, IgeR, 51 Uu|)

A dynamo is an electrical generator that creates direct

—— current using a commutator. Smﬁﬁrwﬁagamiev%
S Ueb URTdd BT SUTNT B Yedef YRT I BRal g 1)

It converts mechanical energy into electrical energy

through electromagnetic induction. (q—s'ﬁ—c‘{ﬁﬂ

— IRUI % {EH W i Soll & [aggd Senl § ukafdd ddl

)

@® YouTube @UPSCPSCDECODE

—— energy into mechanical energy. (ﬁﬂ'ﬂﬂ R Ueh IUHRUT §
N faggd Sl & i Soil § uRkafdd T )

Applications: Electric fans, washing machines, mixers,

. grinders, water pumps. (B'CITﬁT[: ﬁﬂ'ﬁﬂq@ GHER! H'Qﬂ:[,

Resistance of conductor (R) is directly proportional to its

— Ieng%w (L). (ATED BT UfRTY (R) TP AaTs (L) P FHTIATT
gl g 1)

Resistance of conductor (R) is inversely proportional to its
L cross-sectional area (A). (dlcdh bl Tfaiy (R) m Hy-
YRS & (A) & HGSHHMUN BT 8 1)

Formula: R=pLAR = \rho \frac{L{A}R=pAL, where p\rhop

— is resistivity. (§F: R=pLAR = \rho \frac{L{A}R=pAL, SIgl
p\rhop gfcRIedl %I)

@ Instagram @upscpyqdecode
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13. NLIC|eaI‘ PhySiCS (Tﬂ-ﬁra'ﬂ-q m Physics - UPPCS Prelims

Nuclear Physics

@RS Wifaa)

Definition (EIF\"J—ITEFD: When bombardment of neutrons is
done on an element's atom, lighter particles such as a-
particles, B-particles, protons, etc., are emitted due to

Iafsfa gld §1)

—[ Nuclear Fission (T-I'I'f\‘l-ﬁﬂ'qm?ﬂ) J

—[ Atom Bomb (UXHIY] dH) ]

Process (Wsha):

 Process (Ufchan):

—— artificial disintegration of the atom's nucleus. (STd fobat
T & TRHTY TR ST Bt SHIR &1 o1l 8, Al a0, B-
HUT, Uit 3NfE S §eb HU HIAH [ & HRUT

Sometimes neutrons are absorbed by the nucleus
resulting in the formation of its own isotopes. @t

T g2 NG gRT SaNd R e Sd § o 39 siaA
TS T § 1)

In this process, energy is released in the form of gamma

—%hotons. (39 Ufpar |, Soll AT Bier! & =0 H SRY glat
1)

Nuclear fission is a process in which a heavy nucleus after
accepting a neutron breaks down into two lighter nuclei

. of comparable masses. ﬁfuﬁuﬁwwm%mﬁ
R S e WHR B & 913 &l Ja-1 GoaH = &
ged NI T ge STl g )

Some very fast-moving neutrons; ($® dgd oot I Fad gl
)
Kinetic energy of broken segments; @\% Y LERICHRIGE
L Results (Clﬁ'UTITD: )

A huge amount of energy in the form of gamma rays are

L released. FWW%WﬁWE@WﬁWﬁW
GIED)

Atom bombs and nuclear reactors’ principle depend upon
—— the process of nuclear fission. (UXHIY] §H IR DT

—— Applications (&HEI@P'D:
fYudgexl @1 Rigia Mot fads uferar R AR #Rar 1)

Energy Released (ET\‘ZlﬁrT?[ Solh): The main fact relating to
nuclear fission is that a huge amount of energy is

—— released, known as 'Nuclear Energy'. QIR CHPAEICERE]
aiferd I 9 g § b U oSt 0 § Soorl oIl gl o,
SR T ot & &Y § ST 91 31)

Example (3algXUI): During the fission of 1 gram of
Uranium, 5 x 10%> MeV energy is released, equal to the

energy produced by exploding 20 tonnes of
" Trinitrotoluene (TNT). (1 U™ GXf0H & fade & SRM, 5

x 102 MeV vl oI} gIelt 8, S 20 e feTgeIeiedg (TNT)
P! faTpIc A J I Sl b RIS Bl &)

Definition (CI'RW-ITEH): Nuclear Bomb is a more suitable

name for Atom Bomb. It is a device in which an

uncontrolled chain reaction is maintained in the fissile
—— matter by fast-moving neutrons. m@%ﬁflﬁ
TP S T 3t Iugad 11 & | I8 Udh IUHRUT §
fores dt 71§ =rerd =gl gRT fags-ia uard # sifdfid
ST vfafora §TT X ot B 1)

As a result, a huge amount of energy is released in a very

— short time. (ARUMTRGEY, §gd HH THI T g1 AET H Sl
ORI B B 1)

Materials Used (Wger |TH3): Two segments of uranium?*®

_ or plutonium?® are used. (@XATH?* T WeIHATH?® &
WS BT IUANT forat STl 1)

Critical Mass (3dRh qUHI): These segments are less
than their critical mass and are kept separately. The
critical mass is the smallest amount of fissile material

- needed for a sustained nuclear chain reaction. (73[@_6’ 304
HTIRTD GIH T HH Bid § MR S{ET-37T T O & |
SHTIRID GHH a8 JAdH HTT it 8 S AR A1
s ufaferar & fag smawass g1t §1)

Conditions (Q-lﬁ) The temperature range of 107°C and
pressure equivalent to lakhs of atmospheric pressure is

—— produced on the explosion of the atom bomb. (UXHIY] §H
& fapie R 107°C 3 IO AT 3R dral argHeea

Nuclear Reactor or Atomic Pile (:lTﬁ-Iﬁ'q

| Reer T wRAM &)

&)

—[ Nuclear Fusion (ATTH® T JedH) J

Components of a Modern Nuclear Reactor (&HW

T TN NUder & gedh)

Zd1d & SRR gad ST sldT g 1)

Definition (Clﬁ‘l-ITEIT): A plant in which self-sustained
controlled chain reaction is maintained and energy is

___ obtained at a fixed rate. (Yo T4 fSorqH AR HEifd
Sd fafehan s Rt St 8 iR T FAfd e R St
T T It 1)

It is the main part of the reactor. (Ug quaa hT B HIT

D)
—— 1. Fuel (‘s‘?FD

—— 2. Moderator (IIVIS?EQ):

—— 3. Coolant (@dic):

4. Control Rods (Mda0 T):

Definition (Clﬁlﬂ'ﬁﬂ): When two or more light nuclei,
moving with very high speed, mutually fuse to form a

—— heavy nucleus. mﬁmmsﬁsmﬁwa@aéﬁnﬁﬁ
T §Y TP HRT A1 T o g o & e =

Energy Release (&olf [dHIEH): Energy released by the
fusion of heavy hydrogen nuclei is much more than the

energy released by the fission of an equal mass of

" uranium?3, (MR TS SIoH AITY® & Had- gRT SIRT Sl

3ifere et ] 1)

—[ Hydrogen Bomb (ETSSISIH §H) J

L Mechanism (d3):

Non-Proliferation Treaty (NPT) (WX Ry
i (NPT))

PR3 & SRISR STHM & AW S gRT SRT Sl o Hgl

Definition (Clﬁ'l-I'I'EIT): It is a nuclear fusion bomb based on
— the fusion of heavy hydrogen nuclei. (A& URT Slsglﬂq
Y P Tero W TR Uep Ay G 99 1)

Uses an atom bomb as an ignitor along with fusion bomb.
— (T 91 & 1Y Usded a3 & FU § Tb TRATY] 51 HT
ST HAT 5 1)

The process of fusion in a hydrogen bomb is an

_ uncontrolled reaction. (88sIo a0 H Aerdd &1 UlchdT T
frifaa ufafar g1)

Purpose (G%'ECD: Prevent the spread of nuclear weapons,
promote cooperation in the peaceful uses of nuclear
energy, and further the goal of nuclear disarmament and

—— general and complete disarmament. YD SRART &
TRIR &1 T, BT Heolt o ifargut
DI FgTal T, 3R BT FREAIBRUT 3R T 3R gof
FREAIHRU & 8T DI 3 dgHT )

Signatories (EET&RW]C): 189 UN member states. (189

SN & e

Comprehensive Nuclear-Test-Ban Treaty

(CTBT) (SaTue URHATY]- Tdtaror-ufrae wf
(CTBT))

[ IgEd AP YW I 1)

Notable Non-Signatories @H@ﬁ?—%ﬁmz India,
" Israel, Pakistan. (HRd, SuiRTd, TTfb& 1)

Purpose (B%'-‘IED: Bans nuclear explosions in all
environments for military or civilian purposes. (ﬁTqZIT

AR IRl & T it ardreRvn H Aty fawhicl )R
yfady ST §1)

Status (Rfd): Adopted by the UN General Assembly on
10 September 1996 but has not entered into force. (10

— RYdeR 1996 DY WY Y HERIHT GRT SUATIT 7T wifh1
314l b &Y T8I g3l

@® t.me/UPSCPSCDECODE
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The matter which undergoes fission reaction. (dg gerd St

—— Example: U?*® or Pu?®. (3aIgxUl: U?* TT Pu?*?|)

Reduces the speed of fast neutrons, sustaining a nuclear

—— chain reaction. (ﬁﬁnﬁﬁaﬁwﬁrﬁmm% S
Ty g ufafdar s @ 21)

Examples: Light water, heavy water (D,O), graphite,
—— beryllium oxide. (3GTERUT: @8< dIeR, URI §d (D,0),
Utprse, IRfeH Sfiares|)

Releases a large amount of energy during fission,

—— increasing the plant's temperature. (CEERED SR CEl
AT H Sl TR g1t 8, oY T3 &7 dae 9¢ ST g )

Examples: Air, water, carbon dioxide. (3aleXUl: dY, Sic,
HTe SRAFZS )

Absorb slow-moving neutrons, controlling the fission rate.

(efieft T1fa aTet =g Y Sa=NNT Rl 7, faueT R @
fifd exar g1)

Examples: Cadmium or boron rods. (3&lgrUl: Py a1
EINEEED
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