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:Scope of Physics

mass variation,



Unit 1: Physics and Measurements

4

Units are standards of measurement
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Fig: 1.1 (a) and (b)

Physical
Quantities
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Slow Getting faster Fast

Fig: 1.2 Measurement of speed
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R
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Typical thermistor

Linearized
thermistor (Two parallel resistors)

( C )

Temperature

(A)

Scale

Working 
liquid

Reservoir

(B)

Junction

Metal 1

Metal 2

Voltage

Heat source

Fig: 1.3 (A)

Fig: 1.3 (B)

Fig: 1.3

Fig: 1.4 (CRO)

:

:

(Fig: 1.3 A)

(Fig: 1.3 B)

(Fig: 1.3 B)

The
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Physical Quantities
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Worked Example 1.1

:

left and right

above equation is
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Systematic Error
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:

:
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Random Error
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Worked Example 1.2

Let’s
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Worked Example 1.3

:
:



Unit 1: Physics and Measurements

17

Worked Example 1.4
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Line of best fit
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Response by Time

Time

82
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76

74

72
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Volume vs temperature

V
o
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extrapolation

V =                t + V  0(    )V0

273.15

t = - 273.15°C Temperature (in °C)

(0, 0)
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CONCEPT
MAP

Measurement

Units: 
SI Base 
Derived 

Supplimentary

Dimensionality

Applications 
Verification 
of equation

Physics

Scope: 
Science 

Technology 
Society

Measurement 
Techniques

Errors

Random 
Systemic

Graphs

Significant
Figures

Variables
Types of
Graphs

Physics and Measurement
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SUMMARY
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Magnitude

Tail

Direction

Head

:

:

:

:

:

:
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Fig: 2.2

Fig: 2.3

Fig: 2.4

:

:
:

:
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®
-2V

®
V

®
V

®
2V

When multiplied by
a positive number

When multiplied by
a negative number

Multiplication and division of vector by number:

:
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Fig: 2.10
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Fig: 2.11 (a) Fig: 2.11 (b)

Fig: 2.11
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Fig: 2.12

B

A
B

q

q

®
F

®
d

Worked Example 2.1
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Counter clockwise Clockwise

A

B
R

R
A

B

:
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Position P of a particle
at a given time has
coordinates x, y, z.

Position vector of point P 
has components x, y, z.

:

:

:
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(a) (a)

Worked Example 2.2

X components:

Y components:

Distance from the origin:
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approches
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Worked Example 2.3

Worked Example 2.4

rest
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Projectile Motion Fig: 2.25

:

:

:

:

:

Vertically, the projectile
is in constant-acceleration
motion in response to the
earth’s gravitational pull.
Thus its vertical velocity
changes by equal amounts
during equal time intervals.

Horizontally, the projectile is in constant- velocity motionL Its horizontal acceleration
is zero, so it moves equal x-distances in equal time intervals.

At the top of the trajectory, the projectile has zero vertical
velocty (v    = 0), but its vertical acceleration is still -g.y
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Horizontal Vertical
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Worked Example 2.5

at the angle of 50 degree
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v = u + at 2
s = ut + 1/2 at 2 2v  = u  + 2as

CONCEPT
MAP

Equations of Motion

Basic Terminology Graphical study

Frame of reference

Uniform and 
non-uniform motion

Relative motion

Acceleration

a = dv/dt

2 2a = d x/dt

Distance/ 
displacement 
time graph

Speed/ velocity
time graph

Acceleration 
time graph

Distance Displacement

Speed

Average speed

Instantaneous Speed
(for very small instant)

Velocity

Average velocity

Instantaneous Velocity
(for very small instant)

Motion
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SUMMARY

displacement.
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at before 10m/s is:
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will be its and vice-versa
Mass is direct measure of its inertia.
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Worked Example 3.1



East

mass = 1000kg

speed = 60km/h

mass = 3000kg

speed = 60km/h

Momentum p is a vector quantity

Fig: 3.2

Unit 3: Dynamics
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Fig: 3.3 (Impulse)



Worked Example 3.2

Unit 3: Dynamics
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Fig: 3.4

Fig: 3.5

Before collision

At collision

After collision

Unit 3: Dynamics

63



Unit 3: Dynamics

64



Worked Example 3.3

The friction and normal forces are
really components of a single 

contact force 

Fig: 3.6

Unit 3: Dynamics
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On a microscopic level, even smooth surfaces
are rough; they tend to catch and cling

Fig: 3.7

Unit 3: Dynamics

66



No applied force,
box at rest.
No friction:

Weak applied force,
box remains at rest.

Static friction:

Stronger applied force,
box remains just about to slide.

Static friction:

Box sliding at
constant speed.
kinetic friction:

Box at rest; static friction
equals applied force.

Box moving; kinetic friction
is essentially constant.

Fig: 3.8

Unit 3: Dynamics
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Fig: 3.10

Unit 3: Dynamics
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CONCEPT
MAP

Collision

Inertia of Motion Inertia of Rest Inertia of Direction

Laws of
Motion

Friction MomentumTypes of Friction

Angle of friction

Angle of Repose

Newtons’s Second
Law of Motion

Impulse

Law of 
conservation

 of momentum

Newtons’s Third
Law of Motion

Inelastic collision

Elastic collision

Newtons’s First
Law of Motion

Kinetic Friction

Static Friction

Unit 3: Dynamics
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SUMMARY

EXERCISE

Unit 3: Dynamics
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Unit 3: Dynamics

71



:

Unit 3: Dynamics
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The full circumference is 2pr,
so 1 revolution is 2p radians.
That makes 1 radian 360°/2p

or about 57.3°.

Angle in radians is the
ratio of arcs s to radius r. q = s/r. 

Here q is a little less than 1 radian.

Fig: 4.1
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Fig: 4.2

Fig: 4.3
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velocity
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Worked Example 4.1
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Worked Example 4.2

Fig: 4.4

´
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Centripetal
forcer

Fig: 4.5

Fig: 4.6
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Worked Example 4.3
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Fig: 4.8

r

m

C
en

tr
ip

et
al

 

For
ce

Path traveled by ball

R

b

Fig: 4.8
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Fig: 4.9
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Worked Example 4.4
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Fig: 4.10
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Worked Example 4.5



Unit 4: Rotational and Circular Motion

86

Fig: 4.11

Fig: 4.12
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Fig: 4.13

Fig: 4.14

Fig: 4.15
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Fig: 4.16

axis of rotation
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Fig: 4.17

4.16
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Fig: 4.18

Worked Example 4.6
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Fig: 4.19

Worked Example 4.7
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Fig: 4.20

By combining equations we get
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SUMMARY
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If a body moves through a
displacement s while a constant

force F acts on it in the same direction
the work done by the force on the body is

W = Fs.

Fig: 5.1(a)

Fig: 5.1(b)

:
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F

s

F

s

F

mg

F

mg s

Fig: 5.2 (a)

Fig: 5.2 (b)
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Fig: 5.3

Fig: 5.4

:
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Fig: 5.5 Variable force

Worked Example 5.1
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(a and b).

(a) (b)

Fig: 5.6 (a and b)



Unit 5: Work, Energy and Power

104

Worked Example 5.2

Fig: 5.7

:

We
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Fig: 5.8

:

:

:
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Fig: 5.9

Fig: 5.10

:
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Fig: 5.11



Unit 5: Work, Energy and Power

108

Or
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Or
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Or
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Worked Example 5.3

Fig: 5.12



Unit 5: Work, Energy and Power

112

:



Unit 5: Work, Energy and Power

113



Unit 5: Work, Energy and Power

114

s

F F

V1
V2

Fig: 5.13

:
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Worked Example 5.4
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Fig: 5.14

:
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SUMMARY



Unit 5: Work, Energy and Power

119

CONCEPT
MAP

Work, Energy
and Power

Energy
Kinetic Energy

Potential Energy

Mechanical 
Energy

Work done by a 
variable force

Work

Power

Work done against
gravitational field

Absolute potential
energy

Escape velocity

Positive if
q < 90

Zero if
q = 90

Negative if
q > 90

Work energy
theorem

When conservative 
forces are acting 

Total mechanical 
energy conservation
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Fig: 6.1

Fig: 6.2

:

:
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Worked Example 6.1

:
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Fig: 6.4

Worked Example 6.2

:
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Fig: 6.5

:
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Worked Example 6.3

:

:



Unit 6: Fluid Statics

132

Tension
T superficial

Worked Example 6.4

:
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Fig: 6.8 (a)

Fig: 6.8 (b)

T=F/2W

U-shapped wire
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Fig: 6.9 (a)

Fig: 6.9 (b)

Fig: 6.10

:
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Worked Example 6.5
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Worked Example 6.6

SUMMARY
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Unit 6: Fluid Statics

138



Unit 6: Fluid Statics

139



Unit 6: Fluid Statics
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:

:
:

:
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Fig: 7.1
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Worked Example 7.1

:

:



Unit 7: Fluid Dynamics

146

:



Unit 7: Fluid Dynamics

147

Fig: 7.3

tank of fluid

dye

dye flow
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Worked Example 7.2

Fig: 7.4
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Fig: 7.5

Fig: 7.6

Fig: 7.7

Laminar flow

Turbulent flow

:
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Fig: 7.8

:
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Worked Example 7.3
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Worked Example 7.4
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Lift
High speed,

reduced pressure

Low speed,
increased pressure

Drag
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SUMMARY
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Fig: 8.1

:

:
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Fig: 8.3

Fig:

Fig:

Fig:

:
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Fig: 8.4

p

d

-
e

Worked Example 8.1

:
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Worked Example 8.2



Unit 8: Electric Fields

166

Worked Example 8.3
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Fig: 8.5

:

:
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Fig: 8.6

:
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Worked Example 8.4

Worked Example 8.5
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Fig: 8.7

Fig: 8.8

:

:
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(a)

(b)
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Fig: 8.9

:
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Fig: 8.10

:
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Worked Example 8.7

:
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Worked Example 8.8

:
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Worked Example 8.9

:
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SUMMARY
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MAP

Electrostatic

Electrostatic 
force

Electric Field  Electric Potential

Coulomb’s Law

Potential 
gradient

Electric Dipole Electric Flux
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Fig: 9.1

Conductive
plates

Lead

Electric Field
Electric 
Charge

+Q -Q

:
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Fig: 9.2

:
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Fig: 9.3
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Worked Example 9.1
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+

-

Open

Closed

Capacitor
symbol

Battery
symbol

Switch
symbol

Fig: 9.4

Fig: 9.5

C1

+Q1 -Q1

V1 C2

+Q2

V2 C3

+Q3 -Q3

V3

V

+ -

+ -

+ -

+ -

-Q2

C1

Q1

C2

Q2

C3

Q3

-+

Q1

Ceq

V

-+

V

:

:
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Fig: 9.6

C1

+Q1 -Q1

V1

C2+Q2

V2

C3

+Q3 -Q3

V3

+ -

-Q2

V

-+

C1 C2 C3

V
-+

V1 V2 V3

V

:
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C

R

S

2

1
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Time (s)

Time (s)

Q0

Q0

0.368Q0

0.632Q0

t

t

Fig: 9.8
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SUMMARY
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CONCEPT
MAP

Capacitor

Capacitance Types of Capacitors
Charging of Capacitors

Parallel Plate
Capacitor

Charge storing
Device

Discharging of Capacitors
Series Combination

Parallel Combination

Energy stored in a
capacitors
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Cold weld
contacts

Electrodes

Photoconductive
 material

Ciramic

Insulating Protective coating

Ceramic body

Stainless steel End cap

Ceramic core

Resistance element

Insulating cover

Carbon
composition

Laed

Colour code
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Worked Example 10.1
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Worked Example 10.2
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Electron
flow

Symbol

Two layer
semiconductor

Positive (+)
electrode
terminal

Electrolyte

Negative (-)
electrode can

Metal A

Metal B

Leads

Cold
junction

Heat

Hammer

Piezoelectric
crystal
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Cold junction

Hot junction Wire Type A

Wire Type B

Copper
wire

mv
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Anode
(+)

Cathode
(-)
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(a) (b) (c )
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Fig: 10.16

:
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Fig: 10.17
Wheatstone Bridge

:
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Fig: 10.18

Current
in

Electric
Current

Current
Out

Coil of wire C

B

A
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MAP

DC Circuits

Current Electricity

Electric cell source of 
energy that maintains

continuous flow of 
charge in a circuit

Source of EMF

On length 
(land area of cross

section)
R µ 1

1
A

µ
R = r

1
A}

On temperature

R  = R  (I + µt)t 0

1
r

s =

Conductivity (s)
Reciprocal of

resistance

Dependence of
resistance

Potentiometer used to
(i) compare emfs

(ii) Find internal resistance
      of cell

E1

E2

I1

I2

=

r =
E
V

-1(           )S

P
Q

R
S=

Balanced condition
of wheats one

bridge

Rheostat as a
potential

Kirchhoff’s
Laws

Ohm’s law if the
physical conditions

remain same,
current I µ V = V = IR

Power dissipation

Series combination of 
resistances equivalent

resistance, 
R  = R  + R  ... Rs 1 2 n

Parallel combination of 
resistance equivalent

resistance

+
1
R1

=
1
Rp

1
R2

+
1
Rn

...+

Thermo electricity Thermistor

Therminal potential
difference

Thermocouple

Electromotive force (EMF)Internal Resistance

Colour coding of resistance 
R = AB ´ C ± D% A, B - First

two significant figures of resistance
C-multiplier D-tolerance

Combination of resistance
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0.4A

0.2A
0.6A

0.5A

0.7AI

I1 I2 I3

5 Ohm 10 Ohm 12 Ohm

4 V 6 V

1
5
 O

h
m

8
 O

h
m

:
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Fig: 11.1

Fig: 11.2

:
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Fig: 11.3

:

:
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Screen

Lamp

Pin

:
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Fig: 11.5

Fig: 11.6

Fig: 11.7

:

:
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Fig: 11.8

:

:
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Fig: 11.9

:
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Fig: 11.11

Fig: 11.12

:
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Worked Example 11.1
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x

Worked Example 11.2

k

Fx

Applied

Applied

Applied

Applied

Fx

Fx

-Fx

+ x 

+ t
A

3A

2A

Object I

Object II

Object III
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Fig: 11.13

:

:

:
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Fig: 11.14

Arm
swing

:
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Fig: 11.15

:

:

:
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