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[ 4 - i
Friction W >
4= Friction force
Frichon 18 the oppesing fovee that id set up

betvern the sunfaces of Contact, whan one body slicdles
oy tend Jo olo so om the sunface of another body.

* The force of Jmction in paralle]l Fo +he sSunface and
opposite Jo the divechon of indended mokHom.

* FricHon Ja axises on account of s-}-runa atomie Or
moleculon forcen of attvaction betwesn the . Swefaces
at Hae poind of actuald contact

Types of Friction

4] Stdic g The nppoﬁina force that cemes into
ploy When one lbody ifend o move ovex Hae Sugjace
of anethexy bul +he actual meHon har yet ot
stoamted 4A Called statie Friethon.

* The ferce of static fricton exactly balanwy +he
applied force dunmg the stodimany stede of Hae
body .

¥ Stotic frichon Js sdf adjusting force and it
Changes itselly in accovdance with +he applied
force and J a.lmmazd equal do the net extewmal
foree -

K If body ds ot vest ond ne pulling force 4
gcﬁﬂa on it, Hun +Hhe ‘FOTLE_ of -bﬁchfo on 4t
14 zevo.
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2] Limiting Friction

I the applied Jovce L increated, the
force of static friction odss increases. Th +Hhe
ajpplied dovce exceeds a certam ((maximuwm) valut,
then the body stants maviﬂa. Thia maximum valur

of static frichion upto which bocyy ecloes not move
ia callad Limiting AfricHon.

¥ The mnﬂﬁihda ok llm'lﬁﬂa -b-'rit'_Hnﬂ betweon any +uwro
bodies i condact Jis Slivectly pryoporhional do the
normal rveacHon betwewn Haam.

Raer  or [F= MR
Hene Ms b Called mﬁuw of statc frieHon.

3.1 Kimelie or djhﬂmic Frietion

I the lbody 48 in moHen, then +he friction
opposing <ts fmeton A3 Called Kinetie or dt’mmir_
fricton.

* Kinete fricton A clio olepends upon +he namal
YeacHon

Fx« 2R oY Fr = MxR

Hewe Mk Ja colled Coefficient op Kinetie fvichon.

+ Kinefic frichon does not cdipend wpen the Velocity
b-‘f- the bnc.ld.’,

m*(ij The wvalue ‘-"ﬁ Me and Mg +for two boclies in
Condact b independunt of the apporent Condad
area cnd cepancs on the Natwe of +he modesrial
of the sunfaws in Condact oand Hauy voughness.
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(i) Kinetic friction La adways Lus Hhan Limiting
-ic:i"lOﬂ Fx < Fy L. M < Ms

(i) value of Ms lies in between 0 and 1.

i

Groph betwesn Applied foree and Force of Frickion-

L] The pant OA of the cwwe

L.
—_

=
represents static 'f'rll.‘_Jnﬂh (Fe). 'E p "
I+s value intreases with +the i e
w| ./ |
applied orce. : 5/ & !
Y { Flt
2.). At point A, the stoke frichom B | | |
A maximum. This represent +he LA i v
Limiting friction (Fu). " Abplied Foree

3] Beyond A, the -fmru. of fichon 1 Aeen do decrease
_*ih'aflnﬂ Tkg ohhﬂh BC ol the cuwwe ghows Hae

Kirete -FHc.hm (Fx)-

U] As HE perhon B o) the cwwe in paralle} 4o
® - axis Hhoufore Kinehie friction does mot change

with the applied force, udt vemaing Congtant.
Types of Kinedic Friction

(A) Shd‘m& Flotem The DPPB'-‘:-'IT} foree thot Comes
indo ploy when one body QA ch!ucd.lq sliding oven
He Su&fat.t, ofy the other boda«j called 5.14@-!17\%
Friction

Eg: Fled block mo\r;ﬂca over
a horizonded toble.
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(®) Rolling Fricton

When objects suckh as a wheel
(Mac oy ningd , spheve or a cylinden volls oven
a Smchz.,-fm the force of fricton +hod Comes
into play As Colled volling friction-

Rolling ricton 13 dlivectly propertional o +he
noYm veachon (R) and invensely proporHonal do
the. yadiws (Y) ofy e volling object AR

F‘rﬁﬂha = My -%'

Hent Uy A Called Hhe
Coejficierd of volling friction. F'rﬂﬂima

* TIn Tﬂlﬁﬂ% , the surfaces ot ctovdac} do not yub
each othey.

*  The \elocity of poind of Condact with respect 2o
the surjace [ ¥emainy zevo all the times although
the candve of the Whea moves fovwand-

(1) Advantages of friction

(i) Walking is possible due to friction.

(ii) Two body sticks together due to friction.

(iii) Brake works on the basis of friction.

(iv) Writing is not possible without friction.

(v) The transfer of motion from one part of a machine to other part through belts is possible
by friction.

(2) Disadvantages of friction

(i) Friction always opposes the relative motion between any two bodies in contact. Therefore
extra energy has to be spent in over coming friction. This reduces the efficiency of machine.

(ii) Friction causes wear and tear of the parts of machinery in contact. Thus their lifetime reduces.

(iii) Frictional force result in the production of heat, which causes damage to the machinery.
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Angte of Friction

The crnaie which the reaultant of
Lmiting friction and normal veackion makes with +he
neymal veaction Js Called angle off fricton.

B\d diqaﬂum tane = %

Resubttandt AR
s ton® = Ms of Fé R Apblied
Force
: : =1 ‘FJ; £ 2y
A'na’h: of Fricthon B = tam” (Ms) Fyichon

7777717":777
Hente Coefficient of stuhc Jpichon mg
L esual Fo tangendt of the angle

of -En':,h'nn.

A“ﬁ""—jb Repose / sliding

T+ 14 ollb'\'nl.d as tHhe mMaximum ongle of
imclinaton of a_plane with 4he hosizordal at which
a body Pplaced on it just begina do slidirg down.

Fyom ah'qamm -

F = m%SiﬂB
R = M3 Cos6
So +Hhod Ms :_E = mgSiﬂﬁf

m g Cos0
oy MUs = tane
A'naalf.. 0 Repose © = tﬂﬂ-‘l(}-h)

Hence the Coefficient ofy static frichon Uy equal do
the tangend of angle of vepose.

Also Angle of vepose = Amgle of Friction
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WORK ENERGY POWER & COLLISION

LWork

Work ia sald o be cone when a force applied on
the body didplaus the bedy thyough a certain oUatance
in the cdlirection of fovee.

Work 4 Hre pvodluct of the applied force and
didplacement of the body in +he oliveehm of fovce .

Fsing® _

W = F.5 = FSCes8

Hese B b tHhe q‘ﬂa‘h‘. beteen LYo 1 M -
fovce and displacament- -

81 . Unit — Touwle Dimension - [ M 577

C.G.8. Unit — erg 1 Joude = Ia"f.r%

Nature of Wovk done

1 Positve Work =

T B Ja acute (6<ar) +hem +he work 44 said
4o be positve -

The posifive work means that +he external force favouwrs
the motion of the body.

Ea- When @ body falls freely

77 77 7777,

g unden. +he acHon of gravity (6=0) Maton E
£ then the wovk done by +he A
§  gwvity 4 positive. b,

* When 6 =0 then Hie fover doea
maximum poditHve Loork.
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2.] Negative wovk -

If the angle & U obtuse (8795) then +he work
43 Aaid o be negative

It signifies that the divection of Jpvce Ua Such
that it oppeses the meton of the body.

E.a- Wovk done by the frictonal

fovce s 'neaa.hw. wiwn it oppases = MoHon
the wmoHon- L »

¥ When 0 =180 the Hhe fovee \‘i—————-s-'ﬁ'
cloes maximum neaom'w: Wovk, TT 7717 77T T 7777

3| Zzevo WovkK —

IH € = 30" then +he Work done will be zeyn. 1k
thene & no dplacument (S =6) 6y no fovee acting on
the body (F=o0) +wn alse work olovie i» zevo.

. In civewlar moHon the work

L

done I::I cevchripetal fovce ia zevo- ArF MeHon
—_—
Wwhen a Coole travels on a B3¢ ©

hovi zontal plediform wnth Load then
Wwoyk dovie qaﬂu'ms.i: ﬂm'm'iy by the
Coolie 15 zevo.

Examples-
i l . | ’% =
s ] sI T
Positive Work Negative Work Zero Work "
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Work done by a Vosuable Foyce

When  magnitude  ondl olivechon of fovce vanies with
positon then wovrk done by foree for infinitesimal ois~
pPlacement (ds) Ja given by

dw = F.ds
Toted work done for displacement
from A o B

Wae =f’1:".5|‘§ = jaﬁdsmg
A

£
—
ds
o 7

In tenwms of -rtcmﬂaum, Components
F=R{+RI +R%x and dS = dxl4dyf+dzk
then wovk done 14
Was = [Eﬁt +F] + R%):(dxt +dy] -rdz?r.)

= Za
oY Wae = le,dx +I:'~,dy + IF;dz.
X Za

Note-
(i) Work is defined for an intenal oy displacemend
there Ja no revm Like [naAtarntavesus work,
1) For a parhcwar displacement Wovk 14 independent
of time
(i) Effect of Werk is change in Kinehic energy and
Po‘i'em{-l'a.l enerygy.
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Wovk done Coladdation by Foree - Displacement graph

Work done for Small didplaument TR

dw = Fda = Avea Dt&-‘hﬁip

Totad Wevk done withun +he

interval posiHon x, 4o Xo WA

w = ff—'d*x. o]

Xa.
w = _r(ﬁ&w:a oy St¥ip o widdh olx)
]!

W = Avea under the Cwewe petwan X, and X,

(¢: Area under +he Sforce -olisplacement Cunve with
propey odgebyic Sign represents work dene by the force.

Consevvahive £ Non-Consdervahve Foreed

1| Conserwvative Fovces -

A forte J& Aodd Fo be Conteswative, il work
dong by the firce on a pasdicle moﬁng betwreen +wro
porrdsy clogs not depends on Hhe path daken by the
Pcth;l"m.‘r&.

€g- Gravitahonal force, Elechostatic fovee etc .

2] Non- tonsevative Foveed-

A Force Ui daid Jo be vien Censerwvative, iy
work done by the forwe in mnv‘i-ng a body from one
podiHon do anothey, depinds on the path.

€9 Fwicto forwe , Vistous foree etc.
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1. A particle moves from a point (—2?+5?) to

(4? +3 E) when a force of (4i+ 3}) N is applied.
How much work has been done by the force?

(a) 8] (b) 11] () 5] (d) 2]
(NEET-II 2016)

2. A uniform force of (374 7) newton acts on a particle

of mass 2 kg. Hence the particle is displaced from

position (21+k) metre to position 47+ 33 -k

metre. The work done by the force on the particle is

(a) 13] (b) 15]

(c) 9] (d) 6] (NEET 2013)
3. A body moves a distance of 10 m along a straight

line under the action of a 5 N force. If the work done

is 25 J, then angle between the force and direction of

motion of the body is

(a) 60° - (b) 75° (c¢) 30° (d) 45° (1997)

4. A body, constrained to move in y-direction, is

subjected to a force given by F=(—27+15]+6k)N.
The work done by this force in moving the body
through a distance of 10} m along y-axis, is

(a) 150] (b) 20]
(c) 190] (d) 1607 (1994)

5. When a body moves with a constant speed along a
circle
(a) no work is done on it
(b) no acceleration is produced in it
(c) its velocity remains constant
(d) no force acts on it. (1994)
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7.

A force F = 20 + 10y acts on a particle in y-direction
where F is in newton and y in meter. Work done by
this force to move the particle from y=0toy=1m is
(@) 20] (b) 30] (o) 5] (d) 25]

(NEET 2019

Force F on a particle moving (1994, 1992)
in a straight line varies with BN)

distance d as shown in figure.  2}---
The work done on the particle

during its displacement of

12 mis 0 3 7 12 rli?m)
(a) 18] (b) 217
(c) 26] (d) 13] (2011, 2005)

A body of mass 3 kg is under a constant force which
causes a displacement s in metres in it, given by the
relation s =lt2, where t is in seconds. Work done

by the force in 2 seconds is
@27 ® >J © 27 (@) (2006)
5 19 8 3

A force acts on a 3 g particle in such a way that the
position of the particle as a function of time is given
by x = 3t — 4% + t°, where x is in metres and ¢ is in
seconds. The work done during the first 4 second is
(a) 490 m] (b) 450 m]

(c) 240 mJ (d) 530 mJ (1998)

Answer Key
3

Qlon | =
AlNnN
Al e | &

a
8
d




SCIENCE .; NEET / IIT-JEE
CAREER COACHING | Umesh Rajoria

Flwid Mechanics

www.sccsikar.com

Fluid-

fluid s the name given do a substance which
begins Fv flow when externnad Aforce ia applied on it,
The Huids do not have +heiv own shape but teke Hae
shape of the Contairing vessel.

The branch of phapics which deals with +he study
0f fluids at veat L called hydrostatics.

The brancth of physics which deals with the Study
o4 fluids m moton & Called haydvodynamics.

Pressure of Mliquid-

The novmed Afovee exented by ligquid at reat on g
Hyen Sundace In Contaet wsith b As called Hhuat.

The normod -Fare.r. (or Hiruat) exerted by Ligquid adt
vest pen unit akeq of the sunjace in Condact with it,
iy Callud  pressuwse of Liquid ox huydrostatic pressure.

_ Force _F
Presaure = - P = x

SI Unmt - N/m™ oy Pl Dimentionn = [ MIcit2]

Atmosphenic Pressune —
force exented by aiy Column on unit Cvoss - secon
wuwa of Sea Jlwel L Callio atmosphenic proune.

latm = 1.01%10° Pa = 1.1 bon

* 'Barometer s used 10 meoswree admosphenic pressuse.
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Gouge Presune -
The previwee diffentnce between hydnshadic
premure. (P) and admosphiric pressune Po b Colled gauge

PresaUtL e —

* Gla.u.ﬂe_ prestunt A a.lwwgé measured with +he hp of
‘manometer.

Densidy (£) -

mass per umit volume of a Substance Js elfired as
clenAity -

Dentity = M4 s |e=M
Velume V4
ST Unit- Kg/m? Dimensions — [ MIC2Te]

Specific Weight ov leight density (w)-

I3 4 defired ak the votio of Hhe weight of
the flld do its Volume oY the weight acking pen
unit velume of dhe Flwid.

Volume v

ST Unit - N/m? Dimensions - M 277

¥ Speci fiC Weight of pww wader at 4% s 3.8 KNjmt
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Relodive density-

I+ 0 depived ar +he Tedho of the dunsidy of

the given fluid 4o the density of pure water at a%.

www.sccsikar.com

d—lhb'1+\:| ol given Hwid

Relahve demsity =
dennity o} pure water at 4%

X Relahve dentity U4 a unrthess scalar quandity-

Note -
4] I my mass o liquid of density P, _and m,; mass ofy
Liquidd of density f ane mixed, Hen

YRy of Mixtwie  famig = _NOmix
DQMI H ij mix Voix
OY P ,. - M, + My
mMiE T m Lma
R

2. I Wy volume ofy Liguid of clensity £ and V, velume
of Miqulo of denuty £, are mived then

PI — M-ﬁ: - ﬂvl +J°2. .
nix Vi Vi TVa




SCIENCE | NEET / IIT-JEE
CAREER COACHING _ Umesh Rajoria

scesikar.com

:

Pascal's Law —

Tt the granty effect da ignoved +han +he pressuve
at ewry pond of Jquid ot weratr ia Aame.
oy
The change M presmuwe at a pawHeuwan poind of
the enclosed liquid n equilibvivm off rest is tamwmitted

equally Fo all obwn points op the lquid and alse +o
the wolls of the condauner.

Applicahons — hydvaulic Jacks, Ljts , breaks edc.

Working of hevaulic Ligd -

T+ 44 weed do Lt the heavy loads by applying
a Smell —ovce.

Prorsure applied = .%I

Prersuve transmitted :%

By Pascal's law the presuwne
A hansmidied equally, So that

| -
y o

Y- Upwand fovce on A, & F, = .%.KA'L
|
Ps A-}_'? A. - M"fﬂ‘!’ﬂ F>F .

Busyancy ond Buoyant Force —

T} a‘bc-cla.( 44 povdhally oy wholly immersed in
a fluid, then 4t expevences an upwaond Afovce cur o
the fluid sweorounding it . TRMb phenomenon & Called
buoyancy and “the fovce exerted by the Huid is Called
busyant force.




