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1 23°¥ HBSserare E%reh
eogregafHo (MEASUREMENT OF PHYSICAL QUANTITIES)

1) &ee¢s (MEASUREMENT)

vV Bod 030 28 SOaH FBE H0Srr), @B SES OIS Hdees (Focsd)
HBXea0ed DSy HESKH.
vV Seds SEN6E:
. «31@&53 QABreen B0Heéo o
" DOOK DB SFenBo
. FEE 3R AAHPO™D QDB bg"ﬁoééﬁo

2) F°BE HBSeao (PHYSICAL QUANTITY)

vV B8E H0Sres0 @938 28 3o (body) Sme Doshers/H8aH (phenomenon) &g,
©ges0. O):
= Sodedddiiernd
= Doggen 58050 HEsPe (UNits) wegor H$g88B0cSercstiers

v é&rdedesen:

= e (Length) = &gy (Temperature)
= 280 (Mass) = 3do (Speed)
= sceo (Time) = 20 (Force)

Sogseg Densd (Numerical value)

NELo (Unit)

" &SRS AP = 5 eadd
(5 — Qogreg Dend, Qe — be’S’o)

3) FRE HBSrrwre S5888¢es (CLASSIFICATION OF PHYSICAL

QUANTITIES)

FBE HBSeETRRD DY yBore Bocdd EsPenm SEEBE:

VDB TABE H855°£0065° Bocdy Zeren érolieomn:
1.
2.

A) STOL (JresDos) HBSsezren (FUNDAMENTAL [ BASIC QUANTITIES)
v 3 $gdog HBSPET. BEE HOBTETS 08 DB etiyRodEioHBo.

B) 5e8ys) $8Smezeen (DERIVED QUANTITIES)
vV SPOE H8Seemeerdy £ ((SoeBo:ﬁcf,o /ayﬁodcﬁo csgsov) D*0d DOSPETEN.

4) SOE FT°AE HBSoreacen (FUNDAMENTAL PHYSICAL QUANTITIES)
v SIHgHQ $5°80 7 SFOL HOKeETEen E5070w.
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SO $H8Rs°ea0 (Fundamental | SI Do (SI Unit) Ho8¢so (Symbol)
Quantity)

ey (Length) Qe (metre) m

23S0 (Mass) 8°gradw (kilogram) | kg

seeo (Time) dEL (second) S

Desogdd Haeao (Electric current) @oa0Hb (ampere) | A

esdes (Temperature) 383 (kelvin) K

Js°8 ¢S (Luminous intensity) seoGer (candela) cd

Doy HBDeeao (Amount of substance) | IS (mole) mol

v & dEsren ) SodeH Hrd.

5) HgesyS) 3N HBSseearen (DERIVED PHYSICAL QUANTITIES)

v SO H0SrETe thedoStio Bur gefocitio TRgTR sFEBNR) HBETETTRD DBEETOw.
vV é&rdeeaen:

HBBsreao Xdseggo (Formula) SI d&&o (SI Unit)
(Quantity)

Ao (Area) s x Seseny (length x breadth) m?2

HOSHBS°e30 s x Jcseny X de¢d (length x breadth | m?
(Volume) x height)

Stfo (Speed) &So [ sceo (distance [ time) m/s

drogies (Density) | ao [ 08088530 (Mass [ volume) kg/m?

o0 (Force) 280 X 36&(3:60 (mass x acceleration) Soegead (newton, N)

6) D¥sve $35: (SYSTEM OF UNITS)

FBE HOXETOD TSt edABrNod HESPe (UNIts) S HEsee DFHR 0t
55&’)“5’)9 Yscen (TYPES OF SYSTEMS)
v

CGS $g5
" RED — 0e3erH> = grdo — grdw (gram)
(centimetre) = 50 — dEX (second)
v FPS $g5%
= D — DE (foot) = sPe0 — ES (second)

= gr8o — & (pound)

v MKS $g5%
" D) — Doedth (metre) = sPe0 — ED (second)
= 8o — 8% (kilogram)

v SI $g5% (International System of Units)

" eobgoeh Do " BDobargHomr
BDHRBTHI HFSHD 335200520608

7) SI d¥sven (SI UNITS)

OosargHorr H3edsBes (Standardized worldwide)

S0% HIB esprdso (Based on decimal system)

SrdyG Qezso (Easy conversion)

R0, DOFL, Teedesgoes® esdBreefo (Used in science, industry and commerce)

RN
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8) thedaren 0805 e D thedszren MULTIPLES AND

SUBMULTIPLES)

e 2 B wrer DY) Sedserds HgEHESES esd0Gen (prefixes) eH A .
v drprdes SI ed5Gen (COMMON SI PREFIXES)

&H0Y (Prefix) Hodé¢so (Symbol) DensS (Value)
8&° (kilo) k 10°
Sore (mega) M 10¢
Ao (giga) G 10°
ol (centi) @ 102
& (milli) m 103
§° (micro) M 107
&S (nano) n 107

v &rdeles:
. 1 km =1000 m ] 1 mm =0.001 m

9) JchH E¢s (MEASUREMENT OF LENGTH)
v &H&BeAodd HBoren (INSTRUMENTS USED)

$H888o (Instrument) e¢b H88 (Measurement Range)
Qo> e (Metre scale) eedes &rcésyen (Ordinary lengths)
I9)oH5 52HHEy (Vernier calipers) | D& decéshen (Small lengths)

UL a8 (Screw gauge) weer DY) vodso (Very small thickness)
O3 8 (Measuring tape) 8¢ cSoex (Long distances)

v é.g: Toé (least count) adyeseEcg) DPonKood.

10) 2380 E»¢6 (MEASUREMENT OF MASS)

v %B%ore» (INSTRUMENTS)
= e3ES 23gBN)y (Physical balance)
= D 2rgB) (Beam balance)
" oge9d8 g8 (Electronic balance)

v 8o Bng), SI dEEo — 8S°rdw (kilogram)

11) sceo §’¢§ (MEASUREMENT OF TIME)

v sveo (TIM E)
. Bocsy Doueader B¢y ey égé(;ﬁ 5°0)0 9083°).

v %8%oren (INSTRUMENTS)
= d&aSedo (Clock)
= Yoo (Stopwatch)
= eoeoea§ o8 (Atomic clock) — evebgoes EYeERSR

v sceo G SI dEKo — LS (second)
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12) & Foé5 (LEAST COUNT)

Vo 28 D580 esorr EodHOf e9d D) Dendds é)f:\:) TS 90D,
. e‘f)g) 085 DY 5063 — PAYBeB0 DEYD
" 30)0%b seO0by, K79 G865t 98 orer SooggRodR

13) 8°2r¢6¢5° &5°Jrew (ERRORS IN MEASUREMENT)

&*%o0 (ERROR)
. ODS Jend (measured value) 8a%n D23 Dend (true vaIue) 0658 Bedd
5850 900D,

v &°3ve Bscen (TYPES OF ERRORS)

I  APHBre3s 5°o (Systematic Error)
= DBEY Soevoes %0 (Instrumental)
= 288° %0 (Zero error)

II. orodsads &°H0 (Random Error)
" 500 DB $5¢) 23810 (Occurs due to human Iimitations)
Sdrerdy ég@z — 2L)Ye5e8g0 SotthDedrekod.

14) 2)e5ebg0 080K HisoDyeses (ACCURACY AND PRECISION)

)yebesgo (Accuracy) .‘Géoa‘_)gé (Precision)

A2 e csgdm €50¢5¢50 Kz)éovs’aaeﬁ denden  DBYHBo csgdm €50¢5¢é0
(Closeness to true value) (Closeness of repeated values)

Do prSDGE  eotnod | HY FToed eprddé eotnod (Depends on least
(Depends on error) count)

15) wﬁ;g§o£ 2¢16y (SIGNIFICANT FIGURES)

DD DI §eres B, AN /%3‘3()95958 SO WHECUIATS oW

v daoHden (RULES)
v &80 5°R e9Q) @oSen Snpgled (All non-zero digits are significant)
v

#2580 5°Q @080 HESg &Ry dTen SYPFRHO (Zeros between non-zero digits are
significant)

v Jrdoes oaen Snggdids s (Leading zeros are not significant)

& TrSeEe:

v’ 0.0045 — 2 )35 136y

16) ¢ B, é‘%’)&ggé (IM PORTANCE OF MEASUREMENT)
v afgo&) DBFUSRS® HSEOHD B0
v 30230808 558050 JeodHE (5or7°g§'6 E003°HIDCEIB00
vV 3880 0805 H8Fe e95d80
v 88 A Qoo eprdo
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17) Sngrg dhoseen (IMPORTANT FACTS)

2200 GBnE); SI Lo - Ssegead (Newton)
tES0 B, ST o - S (Pascal)
#8 B, SI o - 237 (Joule)

é)gé So85 PSP K5eA008

AN NN
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2 | Serdo S080k 23e0

oagano | (Motion and Force)

1.

b0 (Motion)

v Sedo JugisSo (Definition of Motion)
= Sodo 30 DHHasrdd (time) edothesome 2.8 H$08 0 (position) Ssedcso.
2,8 S0, 28 JoeSS Docsosd (reference point) &° APOYEHN D &S Joaedy SRS
98 50:5065° &3 e90ed.
v &S Doty (Reference Point):
n SodeR) 105w edBrN0cI %cﬁ Do, eTI: BEY, 2550, &5,
vV &TrSrEes:
. 65653 Qoes Ee8reehd) 5o, 2550 NS S50S® &0ewod. 52 DS 0l o’
Ee5enehrd) 08° 5o S’ NS b Qorr (at rest) &g EAocsSLSY).

e Yscen (Tvpes of Motion)

1)

2)

3)

4)

5)

3D Sevdo (Linear [ Rectilinear Motion)
v 38 B 2380 Sodo.
vV &Trdrtes: 35ed 33 D Etrenddd) seeb.

$H&°se8 Sedo (Circular Motion)
v HHoeses mgoef 2300 Sedo.
vV é&orddes: 9o gD B& Sexdo.

ZSoea Sodo (Rotatory Motion)
v 508 €5 Kg0eb e9fo (axis) oty Siicto.
v &rededea: 2P g5sueao, BB HeA) SEo.

&0 Sedo (Oscillatory Motion)
v Qe o0 (mean position) & 5300e0E-I8ELD HSTeY)Bore Ssercéo.
v &ordedes: oo (pendulum), &soHe (swing).

e3558 Sedo (Periodic Motion)
v 3850 D800 eodsorerds® (equal intervals of time) Soeyessndsg sexdo.
v &tedetes: Srdigls gy ey HOgisueao (revolution).

&5e80 580 DearodsBo (Distance and Disglacement)

&se8o (Distance)
V2 S5 HOSPEB0DS Bnefo S8 D

= b H88es0 (Scalar quantity)

- ST &Ko = Soeodd (M)

" QY Seego (positive)

= et HASrEdodT Inedo Brdo KO EnHoerd> (additive)
vV &Trdetes: 5 M SrtnG SGD, $orgds 3 M HAEEIE SEIS

" 8o=5+3=8m
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2.2 gvmoe‘_fado (Displacement)
v 8o cgﬂ‘éo NVTAR VA) gﬂ‘éo S5 BFS KBS eoebgery txdo.
= 3gb HBSeeao (Vector quantity)
= SIS0 = et (M)
" SeefEo / 20085°e%0 / QT2 5298
v &Trdetes: 5 M ArEn, ¢80°es 3 M DK SEDS
. cg"moe‘ééo =2 M &rdy)

2.3 Cﬁﬁéo—é‘moéﬁo Sr¢sg Bren (Differences)

e¥eso (Feature) ¢se8o (Distance) Jrrodso (Displacement)
HBXsees B¥o b 356

&% H0¢3EaeS*8 B8 5013’8 B0%r03°¢d
mwé&éo SN Sa ) €959)edd

€T 8Ed DS S5oBo 8 M evegery o =2 m

2.4 BseBo-Hv0Ho Hoyoso (Distance-Time Relationship)
v %5034 Sevdo (Uniform motion) §%5o:
= Soe8o (S) = Stfo (V) X Qoo (t)
v 55034 oo (Non-uniform motion) §%5o:
= DS D0H @obTrerss® HOSES0RS axetf (rTre) Jnedomr ST,

. Stfo S5r8asw Jti3tfo (Speed and Velocity)
3.1 3tfo (Speed)
v Br8o 558 Sew.

v Qsegbo:

= Speed = Distance [/ Time
= ob HBBres0
= SIE% =m/s
v Gifex 3ifo (Average Speed):
= Vavg = Total Distance / Total Time

v %3¢ 3tfo (Instantaneous Speed):
" 2809 Kea065° 65 Stfo.

3.2 Stf3tfo (Velocity)
v oo S5°3 Bew.
v Ao

= Velocity = Displacement / Time
= 3Eb HBSeeso
= SIQgKo =m/s

v difen Ju3to (Average Velocity):
= Vavg = Total Displacement / Total Time
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v 43¢ 3ti3tfo (Instantaneous Velocity):
" 28 DB §e08° ey SeiStfo.

v Snag Soe (Key Difference):
= Speed = )ob, distance/time
= Velocity = 35, displacement/time

3.3 Da3tfo VS 9553t Sevdo (Uniform vs Non-uniform Motion)

¥es0 5031 BSeSo (Uniform) 2955303t oo (Non-uniform)
Se8o 538 D35S ééoo&reg's DS SeBo D35S «‘65630&?92’6 290357 sedo
Stfo Qdo (constant) S5edrehr08 (varies)
BS5eB0-H00Ho 38 3 Hos8 3

g
TIPS EERD Q8 Stfo&” Gexn EPdES® 525

4. 35850 (Acceleration)

v 353t (velocity) 5528 Sew.
v Qsegbo:
= a=Change in Velocity [ Time
= 36 H0Srea0
= SI %o = m/s?
v Esven:
-\ 3656:3.‘60 (Uniform acceleration): 3¢3tfo &8 3enes® B5etHesr0H
" e 3669.60 (Non-uniform acceleration): 3¢i3tfo S5°dyy e QBT €50cEcs

v 3% 3656:3.‘60 §%%50 Sy SAoEBeacen (Key Relation):
= v=u+at
= s=ut+1/2at?
= vZ=u?+2as
. QY
" U = eboes SS3tfo, V = 8 StiSto, a = 3(556g€60, t = 3o, s = oedo

5. 20 (Force)

5.1 200 J¥gSSo (Definition of Force)
v 2300 938 S0P BD Ik (push) Soe erticto (pull). 88 S0 DFod JBJ S
S0 (B Sedyferdd.
"SI ELo: SrgesS (N)
= 1N d8gesSo:
= 1 kg 8o &) $505p% 1 m/s? 366%550 EON0STIS8 SPeNS 2der0.

5.2 2)3e5°e) ¥scen (Tvpes of Forces)

(A) RBoH8), 2000 (Contact Force):
v 508w SBEomr &8N DAB0H.
v arrsedsaen: sudes oo (friction), 5{35 (tension), SR*HoNS 200 (applied force),
v S 2eo (normal force)
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(B) e95058); 2se0 [ &s5o8 §aseeoo (Non-contact [ Action-at-a-distance Force):
v TEE JodB)0 SHowe 5’3«33{\300&.
" &TeSeaen: (hhesg weo (gravitational), <roed e (Magnetic), DgABNes
2000
(electrostatic)

5.3 2o Heyraren (Effects of Force)
v 5205980 8e5eryesyy S Ee8renehodmed) esddesyy
v Stfo B &F S5eBySS
v S0 esseo 85°8Y8) (zm{)céo, 20¢8¢So, &’)o:ﬁcéo)

5.4 .‘ésogéo.s o JoHsren (Brief)
v 328563 QoHisvo (First Law / Law of Inertia)

" g 0 DIBOHEDSE HY VFoBSI e0tnod Bue HSHod® K3 Sares°
EeSoenedse e0e08).

v’ 2acéesgo (INERTIA)

" 23¢5e8Q0 93D D0 8 LSS %@6‘3 SrE3Y8 BB Dgerdo.
v eaebesg Bseen (TYPES OF INERTIA):

= 3o a¢sesgo (Inertia of rest)

= Sexd 23¢éeso (Inertia of motion)

= & escéesqo (Inertia of direction)

v éwededeaen (EXAMPLES):
= 20X ST FrEoafRB Hosedtien S58) Hesero
= OB EGEINh oy FedRtScio
" Q053 DoHo 208 DB (First law defines force)

v’ Bodsss JdaHdo (Second Law)
= Y208 S0 Hvdo HBSseeso (Momentum) S5e8 3ew, YBPHDS 2378 Jd>re
29: 0P80 €50€008 HBASH 2300 OFSS 3B HBR.”

v 185050 H88seea0 (MOMENTUM)
» Momentum = Mass x Velocity
= P=mv
*  2)@0 X Mass x acceleration
» wod:F=mxa
= 200 GBuE); SI &Ko = Soegexd (N)
= 1 Newton: 1 kg 2780 &) $5088° 1 m/[s? Jt55850 EDA0I 23020
v é&orsetssen (EXAMPLES):

= 208 5RO S 20 95080
" D 350’ HNS 2308 KD S0 3008
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6.2

v $a50¢ésS DoHdoo (Third Law)
" DD SO SEISPS $:80H0 SgBEHS HASES e0en0d.
= 503, QBSEY S 5050 DABYPoN
" 58R5Pe9065° S0
. B4S° 530850

v &orsetsaen (EXAMPLES):
= Scgg (Walking)
= &b (Swimming)
= 08¢ grde (Rocket propulsion)
= a8 8sronwd (Recoil of gun)
v és"séos QaHsre eoddddseen (APPLICATIONS OF NEWTON'S LAWS)
AaoHdo 2905850
30¢5¢3 Do$svo D& B

B0céd oo o5 23¢3¢s (Vehicle safety)
L5055 DoHdvo or3¢5 QABefo (Rocket launch)

oS BA&go (Graphical Representation)
&*8o-H5s0D0 e (Distance-Time Graph)

v % (Slope) = Stfo (speed)

v 38 8 — 55036 Sexdo

v 5088 8 — 055036 Sodo

StiStfo-HeahHo med (Velocity-Time Graph)
v % (Slope) = 3o (acceleration)
v &S5 B9 8068 ey DRYo (area under curve) = JrTeoesto (displacement)

tieb Dodeby8 Héyen (Previous Year Questions)

2.8 588 20 M 0o, SBaees 15 M BrbD S&ech. Bbo 5808 Jorosdo
ESofPSod.

a3a3°20:

S°8o =35 m

eroesto = V(207 + 15%) = 25 m

2 kg 280 ¢S 10 N 2300 HBAY — Stf5YS0 = F/m = 5 m/s?

oo YN0 et Ees AN8Goks:

2353°200: FPG08S P00 o) ol o HBLH BES® K& evesgery Bdo.
E&TSTEED: 9083 K00 S5 e HEK Beed Soeods® S,

Stfo S5r8an SHfStio Huesg Bre IHYod:

v Speed: )08, distance/time

v’ Velocity: 3¢5, displacement/time
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3 | 6, 48, 55808 H56
oagano | (WOrk, Energy, and Power)

1. 5 (Work)
v dEgesSo (Definition)
= TS TR0, 2.8 H P 2300 (force) YA, &9 S e 23000 HFS’I EHOB “H
230008" e e90E3°5D.
53059 E5ENS S 2200 S$0TV8 eoorr (perpendicular) esoéd B 2385,
v é&mrdrdsaen:
= DO &) Fesdo &0 — DA 238tied> (no work done)
= SR e 8 destio — DA 23thithedod (work done)

1.1 D Bsegbo (Formula for Work)
v W=F xd cos0
v g8
= W= B335 D (asSew, J)
= F = 33B5H0DS 2300 (Segeoden, N)
d = $5ps Fooroesto (Soesth, m)
" 0 = 2000 HHB05N Froto S5y §%o0 (angle)

v HBgE Kodsomyen (Special Cases):
" 9=0°—>aoe>o§°a‘°oe‘_’9(‘50@r§e5s3—>w=de

0 = 90° — 2y¢)0 ®o2y0® — W =0

1.2 S dE¥o (Unit of Work)
v SI d&o: 237 (Joule, ))
v 1 25 DEgeSSo:
= 1 N 2@0, 5093 00 BFS® 1 M L8R 2383 B = 1 Joule.
vV ¢85 dEsren:
* 1joule=1N-m
* 1erg=107"])

1.3 &35 H 58050 230983 HJ ( Positive and Negative Work)

vV B8 H (Positive Work): 2300, .§°D'°oe‘§(‘50 Bodis 2.8 &S &oé3
v 20083 HA (Negative Work): 2000, Jsroeito 53838 BFS° 083

TIP3 Ea:
V' 20086 S00E) etitio — ¢3S DD
v oges 2300 (friction) S8 sSgé'Bas’onv DAB0HEE0 — 2263 HD
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1.4 D 238HeA8 Hehren (Conditions for Work)
v 80B3) SBI0BI DA 238dtHesood:
1. 20 HBeHowd
2. S0 Ecserd
3. 20 OFS° §°R5°02‘§(50 o)
v D QB oD — B (W) =0
1.5 HIE esmeSedesen (Examples of Work)
v 2880 densdHme 28 debcio —» DA =F x d
vV 5e88 &0¢o — D = 2300 x SRS BHS® Lo
v B e arEoBom S8 — §Be Do erer Hey HI = 0

2. 48 (Energx)

v #8038 O Sohiie Aseggo (capacity to do work).
v Botd 8seo #Hen Swggorr esyon: B¥E (Kinetic Energy) Sodos» 84§ (Potential

Energy).

2.1 894§ (Kinetic Energy - KE)

v 80D S5085065° &0ciero Hod T8 &od 48,

v Qsegbo:
= KE=1/2mv?

v g8k
= m = 5% &0 (kg) = DEo: a7 ())
= v =330 (M/s)

vV &mrseEsaen:
" Shendd) 5o, K)d)ﬁ@ 565:%, és’airois D&

v Soomg dHhoHo:
" B8 2380 S B0 SHiSto SE3B0R eERPEREIRR.
» S6S30eR)) Bodsodben By — KE 4 Béx ihHetod.

2.2 .3393-%_% (Potential Enerqy - PE)

v 58 o (position) Boe esg)B[Sozhead (configuration) g oed8 ol 48.
v Qsegbo:
» PE=mgh
v g
= m =zrdo (kg) " h =SS Jrow D &) d (M)
= g = hbego Sg ISESo (9.8 = DEo: e (])
m/s?)
v éwrdedsaen:
" g0 Deog i) A = &0 Qyob (stretched spring)

= 2B 6 ey o
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3.3

3.4

4.2

4.3

K:.‘O--‘zf_éy R;gvoe:éo (Work-Enerqv Theorem)
V28 53059 BDS DD = T BHFRS® SN Sy
v W = AKE = KE_final - KE_initial

43 Hobges DoHsho (Conservation of Energy)

v 8He0 Jo8gs weren (conservative forces) H:egsd HADY (ee: HEdesg o0, Ayyjoh
2000),
Swego asoBY 4§ (Total Mechanical Energy, TME) 8ore esoénod.

-0

v TME = KE + PE (25o0)

&8 esen:
v 808 DeLIRY) DY — PE — KE S55°8>¢%008

v &oHe Sefo (swinging pendulum) — KE [=] PE $5°8\& estthebood)

556 (Power)

YgSSo (Definition)

v D555 930 D SaHesds Sew (rate at which work is done).

v P=W/t

JE);Ce:

v P =555 (3065, W) v t=550%0 ()
v W = 3233 53 ()

HB56 N¥Lo (Unit of Power)
v SI HEEo: 3¢5 (W)

= 1W=1]/s
vV b8 DEo: 566y H55 (HP)

= 1HP=746 W

HD56 estrseBeaen (Examples of Power)
v 10 kg 285 2 M 8, 5 E5S° g S

= P=W/t=(10x9.8%x2)/5=39.2W
v 1 HP 3e306 &) der§98 Ieb:

" OB DEHD 746 ) DI 20D

Dogrgehs estrsieBeaen (Numerical Examples)
L 3 (Work):

v 20 N 20008’ 285 5 m &

v W=Fxd=20x5=100])

II. ¥&+§ (Kinetic Energy):

v . m=2kg,v=10m/s v KE=0.5x2 x 10? =100 ]
II1.» 84§ (Potential Energy):

v m=5kg,h=10m v PE=5x9.8x10 =490}
IV. 556 (Power):

v 105 &°200) D B v' P=200/10=20W
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&9!;‘"50‘&0

$s8es (FRICTION)
o

1. DoYeatdh H850%H0 (INTRODUCTION TO FRICTION)

v oges 30 DEYBo HDoH),0e° ) Botd &DBSeTe Locsg 2300 g Sodo (relative
motion) Soe Sexdo 236t5e5°G3 HoHheA) (tendency of motion) 583803 e,

v’ 8ot 08¢ SPHHN, 2,883 RoEETID S0t HOHENDIR)E 2.8 DHB230¢5E
2300 HE)EIE0R. &8 HBeGE 2erR) FoYes ot

v %o8o (Symbol):
= dpedesom F & S5y

v {»gsa QdgezesSo (Nature of Friction):
" 30 JQYEX SOS BFD s’ogé’éBéorP DABK008
" 38 DodY), 200 (contact force)
" 30 S°S-45338S 2se0 (non-conservative force)

2. Yot sceao (CAUSE OF FRICTION)

oges DBYEETIS DTS SPETTRD:
I éHdsere ewdsrSsen [ 8HIS (Irregularities [ roughness)

» ED0B30¢5 :6535 500 e5erd® Lrore gy cgvoooesﬁ 2908505500 €080

" & ngé ez e5then DENBo argeacieso (interlock) 5 é)ogsa fbdo)cﬁ)eﬁ)o&
II. eoea eségsa (Molecular attraction)

" 5008 08° &) &0 e sy el otnHI weren (adhesive forces)
Sl {oogsaéo 20tHEP0N

3. Y¥es Bscen (TYPES OF FRICTION)
v 30 H05e%H mrar SuagRad gto.

A) 8 odes (Static Friction)
S0 DFoBS® PN, TR SN 2y 200 YATAR), SeHom EIHS

o{»gsaséo {’gd o{»gsa 908305,

Q)
®
v

Soogdg evoB°en (Key Points):
v Sedo Qﬁdoa;féocfng S0t 6’0«‘035})0&
vV HBTH0DS 2500° et DB
v B8 28 (583 Densd esotnod; o) doe3oh HES (limiting friction) evoese
STEETEEa: S50 085S DG 7D HoHheo.
B) &e3oh $odea (Limiting Friction)
v S50 Esercso 33365@6305 geaod8 S0 %)(5 éogsa BEDHI ﬁaé dendd.
Boogdg HE:
v de3oh :{aogss B0°¢5 50 EdICE0 BNEINHEE0E, IRNCE §333§ {ngsa éﬁiﬁé&o&.
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C)

2)

33838 | @XM $odea (Kinetic [ Dynamic Friction)

v S0508° e S0 HIFH Hotfes.

28 BocdH Bsrenmr eoénod:

1. 3‘2’&”5 $odea (Sliding Friction)
V' 28 &880 S8 e58e80 s 3etrebse RO fbdo)a {)ogsa.
v &Trdetes: 8enSd Hdgo erdiéo.

2. 8%®oh $udea (Rolling Friction)
v 208 S0 edbSe0 Noes tHogsorr 8B e (rolling) EROI(Y 53(5033 éogsa.
vV &wesedes: 6%33) $8o thogsre B8ticso.

gsa HBSsrea ESoo (Order of Friction) — wrer So0gdg 3058

8 $Ho8es > .o&og Hodea > 8°®0h Podea

8532 H23od0 5598 SPBsTen (FACTORS AFFECTING FRICTION)

08ea TS0 AP PSSR

0z &

S

\

&dBsere Hgzdo (Nature of Surfaces)

vV 58 &D8Seen — 508ea D

v K)J‘geg e00e8erey — Z{Jogea BEY S

&HBBerS) EOD 2.8 w0 [ SRS 8asrES (Normal Reaction)
v 255 I8 — oged LS

B00g1g RS DHoHo:

v odes DoHt), DJBo (area of contact) esprdHescsd.

Ho¥ea DaoHsdseen (LAWS OF FRICTION) — Basic Level

v oges 2300 md&eS_ BOSTESL evdoareesor €506308
V' odes Ko, DA Kgebogdo (independent)

S

S

v des 080 §92°R09) eGPEHE08

Hodes HAdseesseen (ADVANTAGES OF FRICTION)

v 08es 285708 rer e95:080.
Y 3Te e I{aogsa 6’393 LA LA A
5°0¢800) TPO%té0 if"ﬁ,ﬁgo
" BE-8% Sacsg dodes Sgy ST Sthensron
= Fden (nails) FeS® denron
:(15‘79@0 SO DHP Koégoé)oeran
= B5en oges & DDA
v $ode BERSB:
» 080 devaESo
B Sessooren 650

2

L S
2

" @0]) 2rdsEan
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7. $o8ea Sayren (DISADVANTAGES OF FRICTION)

v 080G Swcsesen [ eGS0 (wear and tear) thesod
v 3G b8 e95Hetrod

v &8 QB PO

v oogre Jdudso (efficiency) ethetrod

v OZSJO@‘GQG CEATS bdo)c‘o.)eﬁ)o&

8. o8eaid Ao Hesehren (METHODS TO REDUCE FRICTION)

/B @ BRI FFES eE.

1.  or®SRS (Lubrication)

= esowd, HOK eddesere Hogig Soshiso

= 5ends Y fbd‘b& {»g&‘a eﬁgoe‘ﬁw&

= o&ogoe’iﬁ gbéaeﬁom B
2. Jd2o0h (Polishing)

= DB Jmd Boso Trgoe odes Sthrekrod
3. 23& BBohy aveseso (Using Ball Bearings)

. ?‘\2)&05 odeasddy &ob odearr S8y odes SH0E
4. 90Boh (Streamlining)

= ;»gsa (air friction) éQo:ﬁmﬁ)é

" DIRre, 5o, SEOS® e DBAIE

9. &3 HYes ‘FLUID FRICTION l DRAG)
v Gren (quuids) S8 o (gases) '5}53(3 Kngeaséo ol é)ogsa €9083°%).
vV &rdedeaen:

= D8%o (air resistance) = &3 &S0 (water resistance)
vV 238 espr8Had:
= 50 Stfo (speed of object) " 85 dgeedo (nature of fluid)

= S esseBo (shape of object)

10. «5\);536.5 essco (STREAMLINED SHAPE)

v 85 {Dgsac‘éo &00oeST8 EeRPoB0RS ééﬁgé essedo.
vV é&mrsrteaen:
= &3S0 (Aeroplane) = 55508 (Submarine)
= 35 (Fish) = 3o 0% (Racing cars)

11. Ho8es S08050 IS (FRICTION AND HEAT)

v §0des 0088 48 ¢ #Bre Srciyehood.

" &SRS Seod B8 3¢ eef)B wHetod.
vV Secdr¥en:

" 80 IDhoscdo (lighting matchstick)

= B%ewn (brakes)
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12. ¢hesd (COMPARISON)

ev0¥o 28 (Static) | J&oh (Sliding) 8°90h (Rolling)
A0 %)é’é DFoHBS° ae8dese Eedhenedodd tDogs SBHHede
gehenedrod
o“pogse QT’OJJ 29880 éoc,ﬁg‘go e9¢bgeN0
NFONS S50 S0t | Sodo FBoaIFd el | 8oh H3ra%oes®
5’333@0&
13. d2z3 28¢5 eSS Baren (REAL-LIFE APPLICATION;)
v DD aesrare SHen v NGO GBS
v 55(;,;’3 &6 Ao 4 o“ogoeS”s 65cc§o DXITTeRN
v G Sed 8 Hesevo
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