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Horizontal Plane

1. Friction in due to the interlocking of irregulagti between the surfaces in contact with

each other.
2. Frictional force is a non-conservative force.
3. Frictional force is electromagnetic in nature.
4. Frictional force acts along the tangent drawn &gtrface in contact
5. Advantagesof friction

i) Safe walking on the floor is possible due to thetion between the floor and the
feet.

i) Nails and screws are driven in the walls duéritction.

iii) Friction helps the fingers to hold a drinkimgater tumbler.

iv) Vehicles move on the roads without sliding diwefriction and they can be

stopped due to friction.
6. Disadvantages of frietion

i) Friction results in.the power loss in engines.

i) The wear and tear of the machine increasegaltige friction.

7. Methodsof reducing friction

i) Friction between two surfaces of contact camdskiced by polishing the surfaces.
i) A lubricant is a substance which forms a thaydr between two surfaces in
contact and reduces the friction.

iii) Ball bearings reduce the friction becauseinglfriction is minimum.

iv) Automobiles and aero planes are stream lina@édoce the air friction.

8. Methods of increasing thefriction
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i) Tyres of a vehicle have irregular projectionsrtorease the friction.

i) Belts on the wheels of grinding machines arexedhfrequently to increase the
friction.

iii) Sand in poured on the railway tracks duringyaseason to increase the friction.
iv) Wheels of a train (or) rails are smoothenedhtwease the friction.

v) Vigorous polishing increase the friction duethe increase in the intermolecular

forces.
Typesof Friction
a) Static Friction

i. The force of friction between the bodies in contaliich have no relative

motion is called Static friction.

ii. Static friction is a self adjusting force (i.e:)stequal to the applied force until

the body just begins to move:

iil. When the body is ready to'slide the static frictt@zomes maximum and it is
called limiting friction.

iv. Limiting friction (Fs)'is independent of the area of contact of theamas.

v. F,=u,N where,is called the coefficient of static friction. Itjgends upon

the nature of the surfaces in contact and theie sthroughness.

Vi.Jusbetween two given surfaces is independent of trenal force between the

two surfaces.

vii.us > 0, it can also be greater than one, but in robshe cases it is less than

one

viii. The angle between normal reaction and the

resultant of normal reaction and friction is o
F=pow == motion

Pl r g gr e r g e iy

called the angle of frictioa .
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Tana =p
b) Kinetic friction

* The frictional force that exists between the bodbgch are in relative motion

with each other in called kinetic (or) sliding timn.

» ltis constant and in independent of velocity & Hody provided the'velocity
is low.

» The force of kinetic friction is independent of theea of the surfaces in

contact and is proportional to the normal reackpfl N.
. Fe= 4N
ii. Where y,is coefficient of kinetic friction
 Whenever a body is in motion
Net force = Applied force - friction force
ma=F"- %

» Force of kinetic friction may be greater than the

static friction but it.is Trienen
A
1. Always less than the ji}r P
' 5 !
limiting friction. o | : PR >

Appliad Force

2. OA — static friction
3. A — Maximum Static friction
4. BC — kinetic friction

C) Roalling friction

I.  Rolling friction comes into play when a body ratis a surface.
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ii.  Rolling friction arises due to the deformation bé ttwo surfaces in contact
with each other.
iii. Greater the deformation greater is the rollingtivical force.
iv. The rolling frictional force is inversely propomial to the radius of the
rolling body.
v. |If yris the coefficient of rolling friction
Vi. Mg <Mk <Usfor a given pair of surfaces.
10. Block on arough fixed horizontal surface
a) If a force required to just move the body is comtiasly applied then the
acceleration given by
a=(s-m) g
b) If the block slides with an acceleration unthex influence of an external force F,

the acceleration of the block is aF=f
m

11. Motion on a rough horizontal plane

(a) Pulled with a horizontal force F:

(i) Body moving with uniform

A

777777777777777

velocity F 5, mg:
(i) Body moving-with.uniform acceleration

F=m(,g+a).

(b) Pulled with a.force F inclined at an angleith the horizontal and P

fe

77777777777777.

the bady-moving with uniform velocity.

F= HMg —— mgsing Where @ is the angle of friction
cosd+u, sind  cof-¢

O~
between the two surfaces.

¢) The minimum possible force among all directioaguired to just move the body

MIKs_\wheregis the angle of friction.

is mg sinp (or)
NERATE:
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c) Pushed with a force F inclined at an anglevith the horizontal and the body
moving with uniform velocity:

= WM o : _
F 2050~ 1y Sin6 .Hence pulling is easier than pushing.
12. A uniform chain of length L lies on a tablethf coefficient of friction ig, then the

maximum length of the chain which can overhang friv& edge of the table without

sliding down is-*-_.
p+l

13. If a block is pushed with are initial velocityand released and if the'block comes to

rest after traveling some  distance s, then

L= mg (Or) s= u”
2 H 2449

Also, v = ugt

2
14. If a vehicle is moving on a curved un-bankemﬂren?/— =umg (or)

v=4rgand w= %

15.When a bicycle is pedaled (accelerated) thection of the frictional force on the

front and rear wheels are
a) Front wheel - Opposite to the direction of raoti
(b) Rear-wheel - In the direction of motion
16. When abicycle is in uniform motion, then thection of frictional forces is

a) Front wheel - Opposite to the direction of raoti
b) Rear wheel - Opposite to the direction of motion

17. A body of mass m is at the back side of an apeik. If the trolley moles forwards

with an acceleration ‘a’, then a pseudo force (a3 an the body

(1) If ma<yumg, the block does not slide, then, Frictionattf = ma
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(2) Ifma=umg. Then the block just slides. Then the frictioraicke f = ymg

(3) Ifma> umg. The block moles over the truck in the backwareéation with
acceleratiora = 1, g
18. If a body is pushed with a force P towardsriica wall then

1) If the block is at resE, =N-P=0(or) N =P v

F,=f,-mg=0 (Or) f,=mg

e

fo=mg(or) y,P=mg
The block is at rest iP > mg
H
I:)min = ng
M

FRAcE

=
19. A vehicle is moving on a horizontal surfaceblack of mass /L:I] —
'm' is stuck on the front part of the vehicle. Toefficient of 0O g

friction between the truck and.the blockys The minimum acceleration with which the

truck should travel, so that'the:body may not stiden is a = gd.

20. If a book is pressed between two hands thgr2uF where F is the pressing force

applied by each hand.
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