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Force, Motion and Electricity

Motion and Rest
- Motion is the change in the position of object with respect to its surroundings.
- An object which do not change their position is said to be at rest.
- Motion is a relative phenomenon

An object appearing to be in motion to one person can appear to be at rest as
viewed by another person.
Example: Trees on road side
- Force is a push or pull.

Newton’s law of motion:

This law states that a body continues to be in its state of rest or the state of
uniform motion along a straight line unless it is acted upon by some external force.
It gives the definition of force and inertia

Inertia

The inherent property of a body to resist any change in its state of rest or state of
Uniform motion unless it is influenced upon by an external unbalanced force is
known as inertia.

2nd Jaw of motion:
The force acting on a body is directly proportional to the rate of change of linear
momentum of the body and change in momentum tooks place in the direction of
force

Force = Mass x acceleration

Linear Momentum:

The impact of force is more of the velocity and mass of the body is more to
quantity the impact of a force a physical quantity linear momentum is defined.

P = Mass x Velocity

P=MxV

Unit is Kg m/s

1|page  APPOLO STUDY CENTRE PH: D44-24339436, 42867353, 3840226187




Impulse:
A large force acting for a very short interval of time is called impulsive force.

J=Fxt

3rd law of motion:
For every action there is as equal and opposite reaction. They always act on two
different bodies.

Fg = -Fa

Principle of Linear Momentum
There is no change in the linear momentum of a system of bodies as long as not
net external force acts on them.

Rocket Propulsion:
- Newton’s third law of motion
- Principle of linear momentum

While in motion, the mass of the rocket gradually decreases until the fuel is
completely burnt out. Since, there is no net external force acting on it, the linear
momentum of the system is conserved. The mass of the rocket decreases with the
attitude which increases velocity of the rocket and at one stage it just escapes from
the gravitational pull of the earth. This velocity is called escape velocity.

v = ,ZGM
r

1. Which of the following law undergoes rocket propulsion?
a. Newton 15t law of motion b. Newton 2nd law of motion
c. Newton 3rd law of motion d. None of these

2. Inertia of a body depends upon

a. weight of the object b. Acceleration due to gravity of planet
c. mass of the object d. Botha & b
3. Newton’s III law is applicable
a. for a body is at rest b. for a body is motion
c.Botha &b d. only for bodies with equal masses

Distance and Displacement
The actual length of the path travelled by a moving body irrespective of the
direction is called distance travelled by the body.
S.I Unit is meter
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Displacement is defined as the change in position of a moving body in a
particular direction. It is a vector quantity.

S.I Unit is meter

Speed, Velocity and Acceleration:

i) Spee d - Dls’fance
Time

SI Unit is ms!

ii) Velocity is the rate of change of displacement.
Displacement
Time Taken

Velocity =

iii) Acceleration is the rate of change of velocity.

Acceleration = Change in velocity
ao final velocity - initial velocity

Time Taken

SI Unit - ms2

Distance - Time graph for uniform motion

200

equal distance in equal intervals
at time, it is a straight line.

150

Distance - Time graph for non- uniform motion

r s

Distance

Non-linear variation

Time>
Velocity - Time graph for Uniform acceleration

T /

(i) Itis a straight line
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Velocity - Time graph for Non-Uniform acceleration

' - There is no shape.
It can have any

shape.
Types of Forces:
(i) Parallel Force
Fy — F-F;+F,
Fz E
(ii) Unlike Parallel Force
Fl K| F2 F = Fl—Fz(F1>F2)
i Fze—Fl(F2>F1)

F =0 (Fi = Fo)

(iii) Rotational effect of force.
(iv) Torque: The turning (or) rotating effect of a force about a fixed point (or)
Fixed axis is called Torque.

l1=Fxd Itis a vector quantity

(v) Couple: two equal and unlike parallel forces applied simultaneously at
two distinct points constitute a couple.

M=Fxs Nm — Unit

Factors affecting Force

Value
Area of contact

Thrust

It is a force acting perpendicular to an object.

Pressure

The Force per unit area acting on an object concerned is called pressure.
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Force
Area

Pressure =

S.I Unit Pressure is Pascal.
1 Pascal = 1 Nm-2

Pressure exerted by a force depends on the magnitude of the force and the area
of content.

Atmosphere Pressure:
The amount of force or weight of the atmosphere air that acts downwards on
unit surface area of the earth is known as Atmospheric Pressure.

It is measured by using barometer device. It is invented by “Torvicelli’. S.I Unit
Nm-2 (or) Pascal

1 atomic Pressure = 1.01 x 10-> Nm-2

Factors affecting pressure exerted by liquids:
(i) Depth (h)
(ii) Density
(iii) It will exerts in all direction

PASCAL’S LAW:
Pressure applied at any point of a liquid at rest, in a closed system will be
distributed equally through all regions of the liquid

Application:
- Hydraulic lift (in service station, JCB)
- Brake system (Car, Bus, Lorry etc)
- Hydraulic press (a large word, steel, sugarcane machine)

Surface Tension:

It is the property of a liquid where the molecules of a liquid experience a force,
which contracts the extent of surface area so as to have the minimum value.

The amount of force acting per unit - length on the surface of the liquid. Unit is
Nm-!

Applications:
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Rains are spherical in shape

In plants water from the grounds are absorbed through the xylem tissues.
Water strides insects slides on the water easily.

During a heavy storm sailors pour soap powder or oil into the sea to
decrease the surface tension of sea water.

Viscosity:
Frictional force between successive layers of liquids to oppose relative motion
of layer.
SI unit is Nsm-?
CGS — kgms!
Friction:

Effects:

When two or more bodies in contact tends to move relative to each other
frictional forces arises.

It is produced due to the geometrical dissimilarities of the surface of the
bodies.

Opposes motion
It causes wear and tear of the surface in contact.
It produces heat.

Factors affecting Friction:

i)
ii)
iii)

Area of contact

Nature of a surface
Weight of the body.

Types of Friction:

Static Kinetic
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Sliding Friction

Rolling Friction
Static - Friction experience by the bodies which are at rest.
Kinetic - Friction existing during the motion of bodies.

Sliding Friction - Friction between the surfaces in contact when a body slides
over the surface of another body.

APPOLO STUDY CENTRE PH: D44-24333436, 42867a0a3, 9840226187




(APP€S LD]

CHENNAI

- Rolling Friction - Friction acting between the surfaces, when a body rolls
over the surfaces.

Sliding Friction > Rolling Friction

Increasing and decreasing of Friction:

- Area of contact
- Using lubricants (oil)
- Using ball bearing

ARCHIMEDES PRINCIPLE:

It states that “a body immersed in a field experiences a vertical upward buoyant

force equal to the weight of the fluid it displaces”.

Laws of Flotation:

1. The weight of a floating body in a fluid is equal to the weight of the fluid

displaced by the body.

2. The centre of gravity of the floating body and the centre of buoyancy are in the

same vertical line.

Practice Questions

1. A man has to exert a force of 20N at the edge of a door to push it open. How

much force will the man have to exert if he pushes the centre of the door?
@M BUT @ HHEN6 oiper  (peeuisd  (emasLiiguied) 20N ojene]  allenganwl

CFashd HpuunT, el DI6H SHwau SIHeT WL UGHUId G mHbHEH HBdHd
Bxhemaul LBl aflewgulest OHIIL eTesTeor?

a. 30N b. 20N c. 40N d. 50N

. An athlete completes one round of a circular track of diameter 200m in 40

seconds. What is the distance covered at the end of 2m and 20s?

@M SLH6M aifT 200 1WBLT oL o emLw el uteddemw 40 alpmguised
SLSHDT. 2 Bl 20 alpmys@l LUp@ Sleu] SLbEH C0FHTeneve| eleieene]?

a. 2300m b. 2200m c. 2500m d. 2000m

. When a body is thrown vertically upwards in space, at the highest point. What
will be velocity and acceleration?

a. Finite velocity and finite acceleration

b. Zero velocity and finite acceleration
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c. Zero velocity and Infinite acceleration

d. Infinite velocity and infinite acceleration

@ Oummemer OFRGHHTH Gwed CrTad abeHTe0, GUHL 2 WFHms DIMLHSD
Blemeoulled SiHeit HengGausld LOBBID (PHHBLD 616816017

AUTWBISSLIUL L. HengFGeusld OBBILD (LPHSHSHLD

g HewgGousld OBMID UEDTUBISSLILL L (PHEHSLD

g HewFGousld OBMID UDTWBISHIULTSH (LPHEHHLD

AUMTWUBISSILLTSH HFCousld WBMID UHTWUBISSLILLTEH (LPHEHSLD

an op

4. An object travels 16m in 4 seconds and then another 16m in 2 s. What is the

average speed of the object?

R Oummet 1615 GaTemevener 4 GHToUied Gweid 16 1§ GHTemevener 2
Opmguisvd &L &M DIICLTHefler gyrafl Geusld eteiten?

a.5.33m/s b. 6.33 m/s c.714m/s d.7m/s

5. A door is pushed, at a point whose distance from the hinges is 90cm, with a
force of 40N. Calculate the moment of the force about the hinges?
&60  (peweuied B mbgH 90 OF.15 HMIHHeL ewHlly Osmewi SH0euTerm 40 N
aleng OaTewih FHWEHSUILUGHBH. SHaledl &S0  (peverlll LGHuled  gmuBLD
SHHULSHM6T AL Tenest SHemTdhd)[B.
a. 34 Nm b. 35 Nm c. 36 Nm d. 38 Nm

Electricity

Electric charge:

Inside each atom there is a nucleus with positively charges protons and
chargeless neutrons and negatively charged electrons orbiting the nucleus.

If an electron is removed from the atom, the atom becomes positively charged.
It is called positive ion. If an electron is added in excess to an atom then the atom is
negatively charged and it is called negative ion.

It is measured in coulomb.

q=16x101°C

q =ne

n — whole number

e - charge of an electron

Electric Force:
There are two types of electric force (F)
Attractive Force - Unlike charges are attract

8|Page  APPOLO STUDY CENTRE PH: D44-24333436, 42867535, 9840226187




Repulsive Force - like charges repel
The Force existing between the charges is called as “electric force’.
Electric Field:

The region in which a charge experiences electric force forms the electric field
around the charge. The lines representing the electric field are called “electric lines of
force’. They are imaginary lines.

Electrostatic force between two-point charges obeys Newton’s third law. The
force on one charge is the action and on the other is reaction and vice versa.

Electric Potential:

Electric potential is a measure of the work done on unit positive charge to bring
it to that point against all electrical forces.

Electric Potential Difference:

It is the difference between two points and is defined as the amount of work
done in moving a unit Positive charge from one point to another point against the
electric force.

V= Work done (W)
Charge Q

SI unit is volt.

OHM’s LAW:

At a constant temperature the steady current ‘I’ flowing through a conductor is
directly proportional to the potential difference ‘v’ between the two ends of the
conductor.

IlLav, % = Constant

|:lv
R

V=1IR R — Resistance of the conductor

Resistance of a material:
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It is its property to oppose the flow of charges and hence the passage of current
through it. It is different for different materials.

¥ =R Ohm (S.I Unit)

Electrical Resistivity and Electrical Conductivity:

Resistance of any conductor ‘R’ is directly proportional to the length of the
conductor ‘L and is inversely proportional to its area of cross section “A’.

RolL, RaL
A

R = P%, P = Constant called as electrical resistivity or specific resistance of the

conductor

P:%
L

Conductance of a material is mathematically defined as the reciprocal of its
Resistance (R).

G= % Unit is ohm-!

The reciprocal of electrical resistivity of a material is called its electrical
conductivity.

o = 1 Unit is ohm?! m-,

Nichrome is a conductor with highest resistivity equal to 1.5 x 10-¢ Q. Hence it
is used in making heating elements.

Nature the material Material Resistivity
Conductor Copper 1.62 x 108
Nickel 6.84 x 108

Chromium 12.9 x 108

Insulator Glass 1010 to 1014
Rubber 1013 to 1016

System of Resistors:
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i) Resistance in series
R;=Ri+ Ry + Rs
ii)  Resistance in Parallel
1 1 1 1
=—+—+

R R, R, R,

p

Heating Effect of Current:

Generally, a source of electrical energy can develop a potential difference across
a resistor which is connected to that source. This potential difference constitutes a
current through the resistor. For continuous drawing of current, the source has to
continuously spend its energy. A part of the energy from the source can be converted
into useful work and the rest will be converted into heat energy. This effect is used in
electric heater, electric iron, electric oven, toaster etc.,
Joule’s law of heating:

H=W=VQ
H = VIt Q=11
H = PRt (V =1IR)

This is known as Joule’s law of heating.

Applications:
i) Electric Heating device
ii)  Fuse wire
iii)  Filament in bulbs.

Electric Power- | P=V x1

S.I Unit is Watt
Practice Questions

1. A metal wire of resistance 5Q was connected to a battery of 10v. Then the
current through the wire and the power spent on the wire are
5Q WaismL Qstewi o Gounsd swllCwmeammy 10V Waelwsd oland Oomemi
L&HIBVHBIL T DenentbSLILIL (HeiTengl 6leNed, &SLMufled wumuyd eGeaIm LD  LoB®ID
&1L Tulled GFevaufSELILL L FHmest
a. 0.5A, 5W b. 2.0A, 20W c. 5A, 0.5W d. 20A, 2W

2. Nickel has resistivity

HlobH6e0 eiaiB Gum(HeMedr LleTHenL  6T6wr?
a.6.02x 108 Qm b. 6.14 x 107 Qm c.6.84 x108 Om d. 6.84 x 107 QOm
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3. The resistance of a wire of length 10m is 2 ohm. If the area of cross section of the
wire is 2 X 107 m? determine its resistivity.
10 ULy pemupd 10asiGem 2Q) 61alled SIHT OGBTIHEDL  6TEWI-E  HT6UHIS.
a.4 x 108 QOm b. 4 x 107 Qm c. 4 x107 Qm d. 6.84 x 108 Om

4. Filament in bulbs is based on the Principle of

a. Charles law b. Newton’s law of motion
c. Joule’s law of heating d. Newton’s law of cooling
el alendsled o eiten el Q6w 6hsd alglullear sigliienuled QFwuBLbGSBEI?
a. gmireverd &g b. pwlLelear Qubs ald
C. o760 Qaulill alenena] i) d. Pyl Lelar seflTe) el

5. In a simple circuit, why does the bulb glow when you close the switch?
a. The switch produces electricity
b. Closing the switch completes the circuit
c. Closing the switch breaks the circuit
d. The bulb is getting charged
@ eeflw WaiamnBled gralemwl cpluiaL el Weialend@ eelTeud 66 ?
gral WeTFTIHme SWTF BB
gral cpulmsG Curgl WearedBBlear SFBHBILLTmSHMW PYalBSHBSH.
gral  cppuilmeEd Curgl WaiaBmle SBBILLTMS SHBHBHBIH.
. Wletallens@  LoleGenBmLOenL U LD

an o
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