
                                   

Physics planner and assignment  
 

1 feb to 10 feb  

                                      Ch 12  Electricity  

Important links  

https://www.youtube.com/watch?v=KvC-w1khJlI&t=53s 

https://www.youtube.com/watch?v=zEUKEmPRHxw 

https://www.youtube.com/watch?v=SUxfQsnw1as 

 
 

ELECTRIC CURRENT AND CIRCUIT 

 

We know that flowing 
water constitute water current in rivers. Similarly, if the electric charge 
flows through a conductor (for example, through a metallic wire), we 
say that there is an electric current in the conductor. 
 
If a net charge Q, flows across any cross-section of a conductor in 
time t, then the current I, through the cross-section is 
            I=Q/t 
 
ELECTRIC POTENTIAL AND POTENTIAL DIFFERENCE 
 
The electrons move only 
if there is a difference of electric pressure – called the potential difference – 
along the conductor.  
 
Potential difference (V) between two points = Work done (W)/Charge (Q) 
                                                     V = W/Q 
 
1 volt = 1 joule / 1 coulomb 
 
OHM’S LAW 
 
The electric current flowing 
through a metallic wire is directly proportional to the 
potential difference V, across its ends provided its 

https://www.youtube.com/watch?v=KvC-w1khJlI&t=53s
https://www.youtube.com/watch?v=zEUKEmPRHxw
https://www.youtube.com/watch?v=SUxfQsnw1as


temperature remains the same. This is called Ohm’s law. 
 
                                                      V = IR 
 
FACTORS ON WHICH THE RESISTANCE OF A CONDUCTOR DEPENDS 
 
On applying Ohm’s law, we observe that the 
Electric resistance of the conductor depends (i) on its length, (ii) on its area of 
cross-section, and (iii) on the nature of its material.  
Precise measurements have shown that resistance of a uniform metallic conductor is 
directly proportional to its length (l) and inversely proportional to the area of 
cross-section (A). That is, 
 
       R ∝ l 
and R ∝ 1/A 
R = ρ l/A 
  
 
RESISTANCE OF A SYSTEM OF RESISTORS 
 
Series resistance :- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The potential difference V is equal to the sum of 
potential differences V1, V2, and V3. That is the total potential difference 
across a combination of resistors in series is equal to the sum of potential 
difference across the individual resistors. That is, 
V = V1 + V2 + V3 
R’=R1 + R2 + R3 

 

Resistors in Parallel 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
It is observed that the total current I, is equal to the sum of the 
separate currents through each branch of the combination. 
I = I1 + I2 + I3 
 
                       1/Rp = 1/R1 + 1/R2 + 1/R3 

 

HEATING EFFECT OF ELECTRIC CURRENT 
 
Consider a current I flowing through a resistor of resistance R. Let 
the potential difference across it be V . Let t be the time during 
which a charge Q flows across. The work done in moving the charge Q 
through a potential difference V is VQ. Therefore, the source must supply 
energy equal to VQ in time t. Hence the power input to the circuit by the 
source is 
  
                                   H = I2 Rt 
ELECTRIC POWER 
 
The SI unit of electric power is watt (W). It is the power consumed by 
a device that carries 1 A of current when operated at a potential difference 
of 1 V. Thus, 
 
                                             P = VI 
 

Assignment 
 
Q.1  A battery of 9 V is connected in series with resistors of 0.2 Ω, 0.3 Ω, 0.4 
Ω ,    0.5 Ω and 12 Ω, respectively. How much current would flow through the 
12 Ω resistor? 
 
Q.2How many 176 Ω resistors (in parallel) are required to carry 5 A on a 220 
V line? 
 
Q.3 Show how you would connect three resistors, each of resistance 6 Ω, so 
that the combination has a resistance of (i) 9 Ω, (ii) 4 Ω. 
 
Q.4 A copper wire has diameter 0.5 mm and resistivity of 1.6 × 10–8 Ω m. 
What will be the length of this wire to make its resistance 10 Ω? How much 
does the resistance change if the diameter is doubled? 
 

Q.5 Several electric bulbs designed to be used on a 220 V electric supply line, 
are rated 10 W. How many lamps can be connected in parallel with each 



other across the two wires of 220 V line if the maximum allowable current is 5 
A? 
 
Q.6 What is meant by electrical resistivity of a material? Derive its S.I. unit.  

 

Q.7-calculate the amount of energy consumed in carrying a charge of 1 coulomb 

through a battery of 3 V.  

 

Q.8 V-I graph for two wires A and B are shown in the figure. If both wires are of 

same length and same thickness, which of the two is made of a material of high 

resistivity? Give justification for your answer. 

 
Q.9 Two wires A and B are of equal length and have equal resistance. If the resistivity 

of A is more than that of B which wire is thicker and why?  

 

Q.10 For the electric circuit given below calculate: 

 The resistors are 30 ohm , 10 ohm , 5 ohm  

(i) Current in each resistor, 

(ii) Total current drawn from the battery, and 

(iii) Equivalent resistance of the Circuit  
 

Q.11 An electric iron of 1 kW is operated at 220 V. Find which of the following 
fuses that respectively rated at 1 A,3 A and 5 A can be used in it.  
Q.12 An electrical fuse is rated at 2 A. What is meant by this statement?  

 



Q.13 The figure below shows three cylindrical copper conductors along with their face 

areas and lengths. Discuss in which geometrical shape the resistance will be highest. 

  
 

Q.14 Calculate the resistance of 1 km long copper wire of radius 1 mm. Resistivity of 

the copper is 1.72 x 10-8Ω m.  

 
Q 15 Three bulbs each having power P are connected in series in an electric circuit. 

In another circuit, another set of three bulbs of same power are connected in parallel 

to the same source. 

(i) Will the bulbs in both the circuits glow with the same brightness? Justify      your 

answer. 

(ii) Now let one bulb in each circuit get fused. Will the rest of the bulbs continue to 

glow in each circuit? Give reason.  
11 feb to 20 feb  
 

Q.16 An electric iron has a rating of 750 W, 220 V. Calculate the (i) current flowing 

through it, and (ii) its resistance when in use.  
 

Q.17 A 9Ω resistance is cut into three equal parts and connected in parallel. Find the 

equivalent resistance of the combination.  

 

Q.18 What do the following circuit symbols represent? 

  
 

 

                                    Ch 13 – Magnetic effects of current  
Important links  
https://www.youtube.com/watch?v=OLYoAwjKXic&t=10s 

https://www.youtube.com/watch?v=-RAYAKZ1NCk&t=394s 

https://www.youtube.com/watch?v=gHhOqFCgSWE 

 
 
MAGNETIC FIELD AND FIELD LINES 
 

https://www.youtube.com/watch?v=OLYoAwjKXic&t=10s
https://www.youtube.com/watch?v=-RAYAKZ1NCk&t=394s
https://www.youtube.com/watch?v=gHhOqFCgSWE


We are familiar with the fact that a compass needle gets deflected when 
brought near a bar magnet. A compass needle is, in fact, a small bar 
magnet. The ends of the compass needle point approximately towards 
north and south directions. The end pointing towards north is called north 

seeking or north pole. The other end that points towards south is called 
south seeking or south pole. Through various activities we have observed 
that like poles repel, while unlike poles of magnets attract each other. 

 
 
 
 
 
 
 
 
The magnet exerts its 

influence in the region 
surrounding it. Therefore the iron filings experience a force. The force 
thus exerted makes iron filings to arrange in a pattern. The region 
surrounding a magnet, in which the force of the magnet can be detected, 
is said to have a magnetic field. The lines along which the iron filings 
align themselves represent magnetic field lines. 
 
MAGNETIC FIELD DUE TO A CURRENT-CARRYING CONDUCTOR 
 
Right-Hand Thumb Rule 
 
A convenient way of finding the direction of magnetic field associated 
with a current-carrying conductor is – 
  
 
 
 
 
 
 
 
 
 
 
 
Magnetic Field due to a Current through a Circular Loop 
 



 
 
 
 

 
 
 
 
 

 
 
Suppose this straight wire is bent in the form of a circular loop and a 
current is passed through it. How would the magnetic field 
lines look like? We know that the magnetic field produced 
by a current-carrying straight wire depends inversely on the 
distance from it. Similarly at every point of a current-carrying 
circular loop, the concentric circles representing the magnetic 
field around it would become larger and larger as we move 
away from the wire. By the time we reach at the 
centre of the circular loop, the arcs of these big circles would 
appear as straight lines. Every point on the wire carrying 
current would give rise to the magnetic field appearing as 
straight lines at the center of the loop. By applying the right 
hand rule, it is easy to check that every section of the wire 
contributes to the magnetic field lines in the same direction 
within the loop. 
 
Magnetic Field due to a Current in a Solenoid 
 
 

 
 
 
 
 
 
 
 
 
 

 
A coil of many circular turns of insulated copper wire wrapped 
closely in the shape of a cylinder is called a solenoid. The pattern 
of the magnetic field lines around a current-carrying solenoid is 
shown in Fig. 13.10. Compare the pattern of the field with the 



magnetic field around a bar magnet (Fig. 13.4). Do they look 
similar? Yes, they are similar. In fact, one end of the solenoid 
behaves as a magnetic north pole, while the other behaves as the 
south pole. The field lines inside the solenoid are in the form of 

parallel straight lines. This indicates that the magnetic field is 
the same at all points inside the solenoid. That is, the field is 
uniform inside the solenoid. 
 
FORCE ON A CURRENT-CARRYING CONDUCTOR IN A MAGNETIC FIELD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
That the direction of the force on the conductor depends upon the 
direction of current and the direction of the magnetic field. Experiments 
have shown that the displacement of the rod is largest (or the magnitude 
of the force is the highest) when the direction of current is at right angles 
to the direction of the magnetic field. 
 
ELECTRIC MOTOR 
 
An electric motor is a rotating device that converts electrical energy to 
mechanical energy. 



 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Current in the coil ABCD enters from the source battery through conducting 
brush X and flows back to the battery throughbrush Y. Notice that the current 
in arm ABof the coil flows from A to B. In arm CD itflows from C to D, that is, 
opposite to thedirection of current through arm AB. On applying Fleming’s left 
hand rule for the direction of force on a current-carrying 
conductor in a magnetic field (see Fig. 13.13). We find that the force 
acting on arm AB pushes it downwards while the force acting on arm 
CD pushes it upwards. Thus the coil and the axle O, mounted free to 
turn about an axis, rotate anti-clockwise. At half rotation, Q makes 
contact with the brush X and P with brush Y. Therefore the current in 
the coil gets reversed and flows along the path DCBA. A device that 
reverses the direction of flow of current through a circuit is called a 
commutator. In electric motors, the split ring acts as a commutator. The 
reversal of current also reverses the direction of force acting on the two 
arms AB and CD. Thus the arm AB of the coil that was earlier pushed 
down is now pushed up and the arm CD previously pushed up is now 
pushed down. Therefore the coil and the axle rotate half a turn more in 
the same direction. The reversing of the current is repeated at each half 
rotation, giving rise to a continuous rotation of the coil and to the axle. 
 
ELECTROMAGNETIC INDUCTION 
 
We have studied that when a current-carrying conductor is placed in a 
magnetic field such that the direction of current is perpendicular to the 
magnetic field, it experiences a force. This force causes the conductor to 
move. Now let us imagine a situation in which a conductor is moving 
inside a magnetic field or a magnetic field is changing around a fixed 



conductor. What will happen? This was first studied by English physicist 
Michael Faraday. In 1831, Faraday made an important breakthrough 
by discovering how a moving magnet can be used to generate electric 
currents. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Assignment 
 
Q 1.How does a solenoid behave like a magnet? Can you determine the 
north and south poles of a current–carrying solenoid with the help of a bar 
magnet? Explain. 
 
Q 2When is the force experienced by a current–carrying conductor placed in 
a magnetic field largest? 
 
Q 3 Imagine that you are sitting in a chamber with your back to one wall. An 
electron beam, moving horizontally from back wall towards the front wall, is 
deflected by a strong magnetic field to your right side. What is the direction of 
magnetic field? 
 
Q 4 Draw a labelled diagram of an electric motor. Explain its principle and 
working.What is the function of a split ring in an electric motor? 
 
Q 5 Name some devices in which electric motors are used. 
 
Q.6..For the current carrying solenoid as shown below, draw magnetic field lines and 

giving reason explain that out of the three points A, B and C at which point the field 

strength is maximum and at which point it is minimum. 



 

                                          
 

Q.7.What are magnetic field lines? Justify the following statements 

(a) Two magnetic field lines never intersect each other. 

(b) Magnetic field lines are closed curves.  

 

Q.8 Why and when does a current carrying conductor kept in a magnetic field 

experience force? List the factors on which direction of this force depends?  

 

Q.9 What is the shape of a current carrying conductor whose magnetic field 

pattern resembles that of a bar-magnet ?  

 

Q.10 State the direction of magnetic field in the following case. 

                           
 

Q.11 Name the physical quantities which are indicated by the direction of thumb and 

forefinger in the Fleming’s right hand rule?  
 

Q.12 A positively charged particle (alpha-particle) projected towards west is 

deflected towards north by a magnetic field. The direction of magnetic field is 

(a) towards north (b) towards east 

(c) downward (d) upward  

 

Q.13 A compass needle is placed near a current-carrying wire. State your observation 

for the following cases, and give reason for the same in each case. 

(a) Magnitude of electric current in the wire is increased. 

(b) The compass needle is displaced away from the wire.  

 

Q.14 Two magnets are lying side by side as shown below. 

Draw magnetic field line between poles P and Q. 

 
 



Q.15 Identify the poles of the magnet in the given figure (1) and (2). 

  
 

Q.16 The magnetic field associated with a current-carrying straight conductor is in 

anticlockwise direction. If the conductor was held along the east-west direction, what 

will be the direction of current through it? Name and state the rule applied to 

determine the direction of current.  

 

Q.17 Two circular coils A and B are placed close to each other. If the current in the 

coil A is changed, will some current be induced in the coil B? Give reason.  

 

Q.18 How will the magnetic field produced at a point due to a current-carrying 

circular coil change if we: 

(i) increase the current flowing through the coil? 

(ii) reverse direction of current through the coil? 

(iii) increase the number of turns in the coil?   

 

Q.19 Mention the factors on which the direction of force experienced by a 

current-carrying conductor placed in a magnetic field depend.  

Q. 20 A proton beam is moving along the direction of a magnetic field. What force is 

acting on proton beam?  

 

Q. 21 Under what condition is the force experienced by a current-carrying conductor 

placed in a magnetic field maximum?  

 

Q.22 State the rule to determine the direction of a 

(a) magnetic field produced around a straight conductor carrying current, 

(b) force experienced by a current-carrying straight conductor placed in a magnetic 

field which is perpendicular to it.  

 

Q.23 A charged particle enters at right angle into a uniform magnetic field as shown. 

What should be the nature of charge on the particle if it begins to move in a direction 



pointing vertically out of the page due to its interaction with the magnetic field? 

 
                                         

CH 10 Light – Reflection and Refraction 
 
Important links  
https://www.youtube.com/watch?v=i_jpNdxWYy4 
https://www.youtube.com/watch?v=l8FO9n7N5NM 
https://www.youtube.com/watch?v=ykAwn6ASpiw 
 

Reflection of light  
  
Let us recall these laws – 
(i) The angle of incidence is equal to the angle of reflection, and 
(ii) The incident ray, the normal to the mirror at the point of incidence 
and the reflected ray, all lie in the same plane. 
 
 Laws of Reflection 
The incident ray, reflected ray and the normal all lie in the same plane.Angle of 

incidence = Angle of reflection 

[∠ i=∠ r] 

 

https://www.youtube.com/watch?v=i_jpNdxWYy4
https://www.youtube.com/watch?v=l8FO9n7N5NM
https://www.youtube.com/watch?v=ykAwn6ASpiw


Image formation by a plane mirror 

The image formed by a plane mirror is always virtual and erect. 

Object and image are equidistant from the mirror. 

 



  

 
SPHERICAL MIRRORS 
 

Relationship between focus and radius of curvature 

Focal length is half the distance between pole and radius of curvature. 

F = R/2 

Important terms related to spherical mirror 

Pole (P): The midpoint of a spherical mirror. 

Centre of curvature (C): The centre of the sphere that the spherical mirror was 

a part of. 

The radius of curvature (r): The distance between the centre of curvature and 

the spherical mirror. This radius will intersect the mirror at the pole (P). 

Principal Axis: The line passing through the pole and the centre of curvature 

is the main or principal axis. 



Concave Mirror: A spherical mirror with the reflecting surface that bulges 

inwards. 

Convex Mirror: A spherical mirror with the reflecting surface that bulges 

outwards. 

Focus (F): Take a concave mirror. All rays parallel to the principal axis 

converge at a point between the pole and the centre of curvature. This point is 

called as the focal point or focus. 

Focal length: Distance between pole and focus. 

 

Rules of ray diagram for representation of images formed 

A ray passing through the centre of curvature hits the concave spherical mirror 

and retraces its path. 

Rays parallel to the principal axis passes through the focal point or focus. 

 
 
(i) A ray parallel to the 
principal axis, after 
reflection, will pass through 
the principal focus in case of 
a concave mirror or appear 
to diverge from the principal 
focus in case of a convex 
mirror. 
(ii)A ray passing through the 
principal focus of a concave 
mirror or a ray which is 
directed towards the 
principal focus of a convex 
mirror, after reflection, will 
emerge parallel to the 
principal axis. 
 
(iii)A ray passing through the 
centre of curvature of a 
concave mirror or directed 
in the direction of the centre 

of curvature of a convex 
mirror, after reflection, is 
reflected back along the 
same path.                                         



Image formation by spherical mirrors 

For objects at various positions, the image formed can be found using the ray 

diagrams for the special two rays. The following table is for a concave mirror. 

 

Uses of spherical mirror based on the image formed 

Concave and Convex mirrors are used in many daily purposes. 

Example: Rear view mirrors in vehicles, lamps, solar cookers. 

Mirror Formula and Magnification 

Sign convention for ray diagram 

Distances measured towards positive x and y axes (coordinate system) are positive 

and towards negative x and y-axes are negative. Keep in mind the origin is the 

pole(P). Usually, the height of the object is taken as positive as it is above the 

principal axis and height of the image is taken as negative as it is below the principal 

axis. 

Mirror formula and Magnification 

 1/v + 1/u = 1/f where ‘u’ is object distance, ‘v’ is the image distance and ‘f’ is 

the focal length of spherical mirror, which is found by similarity of triangles. 

 The magnification produced by a spherical mirror is the ratio of the height of 

the image to the height of the object. It is usually represented as ‘m’. 

To know more about Mirror Formula, visit here. 

Position and Size of image formed 

Size of image can be found using the magnification formula m = h’/h = – (v/u) If m is 

-ve it is a real image and if it is +ve it is a virtual image. 

 

https://byjus.com/physics/mirror-formula-for-spherical-mirrors/


Refraction Through a Glass Slab and Refractive Index 

Refraction 

The shortest path need not be the quickest path. Since light is always in a hurry, it 

bends when it enters a different medium as it is still following the quickest path. This 

phenomenon of light bending in a different medium is called refraction. 

  
 

Laws of Refraction 

The incident ray, the refracted ray and the normal to the interface of two 

transparent media at the point of incidence, all lie in the same plane. 

The ratio of the sine of the angle of incidence to the sine of the angle of 

refraction is a constant, for the light of a given colour and for the given 

pair of media. This law is also known as Snell’s law of refraction. 

 

Refractive Index 

The extent to which light bends when moving from one medium to another is 

called refractive index. This depends on the ratio of the speeds in the two media. 

The greater the ratio, more the bending. It is also the ratio of the sine of the 

angle of incidence and the sine of the angle of refraction, which is a constant for 



any given pair of media. It is denoted by: 

n = sin∠ i / sin∠ r = (speed of light in medium 1) 

                               (speed of light in medium 2). 

Total internal reflection 

When the light goes from a denser to a rarer medium it bends away 

from the normal. The angle at which the incident ray causes the 

refracted ray to go along the surface of the two media parallelly is 

called critical angle. 

When the incident angle is greater than the critical angle, it reflects 

inside the denser medium instead of refracting. This phenomenon is 

known as Total Internal Reflection. E.g mirages, optical fibres. 

 

  

Spherical Lens 

Refraction at curved surfaces 

When light is incident on a curved surface and passes through, the laws of 

refraction still hold true. For example lenses. 

Spherical lenses 

Spherical lenses are the lenses formed by binding two spherical transparent 

surfaces together. Spherical lenses formed by binding two spherical surfaces 

bulging outward are known as convex lenses while the spherical lenses formed 

by binding two spherical surfaces such that they are curved inward are known 

as concave lenses. 



Important terms related to spherical lenses 

Pole (P): The midpoint or the symmetric centre of a spherical lens is 

known as its Optical Centre. It is also called as the pole. 

Principal Axis: The line passing through the optical centre and the centre 

of curvature. 

Paraxial Ray: A ray close to principal axis and also parallel to it. 

Centre of curvature (C): The centres of the spheres that the spherical lens 

was a part of. A spherical lens has two centres of curvatures. 

Focus (F): It is the point on the axis of a lens to which parallel rays of 

light converge or from which they appear to diverge after refraction. 

Focal length: Distance between optical centre and focus. 

Concave lens: Diverging lens 

Convex lens: Converging lens 

Rules of ray diagram for representation of images formed 

A ray of light parallel to principal axis passes/appears to pass through the 

focus. 

A ray passing through the optical centre undergoes zero deviation. 

 

 

Image formation by spherical lenses 

The following table shows image formation by a convex lens. 



 

Lens formula and magnification 

Lens formula: 1/v = 1/u = 1/f, gives the relationship between the object-distance 

(u), image-distance (v), and the focal length (f) of a spherical lens. 

Power of a Lens 

Power of a lens is the reciprocal of its focal length i.e 1/f (in metre). The SI unit 

of power of a lens is dioptre (D). 

Assignment  

Q 1. A concave lens has focal length of 20 cm. At what distance from the lens a 

5 cm tall object be placed so that it forms an image at 15 cm from the lens? 

Also calculate the size of the image formed.  

Q.2 An object 50 cm tall is placed on the principal axis of a convex lens. Its 20 

cm tall image is formed on the screen placed at a distance of 10 cm from the 

lens. Calculate the focal length of the lens.  

Q.3 Draw the ray diagram in each case to show the position and nature of the 

image formed when the object is placed: 

(i) at the centre of curvature of a concave mirror 

(ii) between the pole P and focus F of a concave mirror 

(iii) in front of a convex mirror 

(iv) at 2F of a convex lens 

(v) in front of a concave lens  



Q.4  If a light ray IM is incident on the surface AB as shown, identify the 

correct emergent ray  

 

Q.5  The refractive indices of four media A, B, C and D are given in the 

following table: 

 

If light, travels from one medium to another, in which case the change in speed 

will be (i) minimum, (ii) maximum? 
 

Q.6  The refractive index of diamond is 2.42”. What is the meaning of this 

statement in relation to speed of light? 

Q.7 Redraw the given diagram and show the path of the refracted ray 

 

Q.9 Draw the following diagram in your answer book and show the formation 

of image of the object AB with the help of suitable rays  



 

 

Q.10 An object 2 cm in size is placed 30 cm in front of a concave mirror of 

focal length 15 cm. At what distance from the mirror should a screen be placed 

in order to obtain a sharp image  

 

Q.11 An object 2 cm high is placed at a distance of 64 cm from a white screen. 

On placing a convex lens at a distance of 32 cm from the object it is found that 

a distinct image of the object is formed on the screen. What is the focal length 

of the convex lens and size of the image formed on the screen  
 

Q.12 A convex lens has a focal length of 10 cm. At what distance from the lens 

should the object be placed so that it forms a real and inverted image 20 cm 

away from the lens  

 

Q.13 It is desired to obtain an erect image of an object, using a concave mirror 

of focal length 20 cm. 

(i) What should be the range of distance of the object from the mirror?  

 

Q.14  Redraw the diagram given below in your answer book and show the 

direction of the light ray after reflection from the mirror.  

 



Q.15 Redraw the diagram given below in your answer book and show the 

direction of the light ray after refraction from the lens. 

 

 

Q.16 Why does a ray of light bend when it travels from one medium into 

another?  

Q.17 Redraw the diagram given below in your answer book and show the 

direction of the light ray after refraction from the lens.  

 

 

Q.18 What is the minimum number of rays required for locating the image 

formed by a concave mirror for an object. Draw a ray diagram to show the 

formation of a virtual image by a concave mirror  
 

Q.19 The refractive index of water is 1.33 and the speed of light in air is 3 x 

108 ms-1. Calculate the speed of light in water.  

 



Q.20 The refractive index of glass is 1.50 and the speed of light in air is 3 x 108 

ms-1. Calculate the speed of light in glass.  
 

Q.21  For which position of the object does a convex lens form a virtual and 

erect image? Explain with the help of a ray diagram.  

Q.22  What is the nature of the image formed by a concave mirror if the 

magnification produced by the mirror is +3?  

Q.23 Between which two points of a concave mirror should an object be placed 

to obtain a magnification of -3?  

Q.24 How should a ray of light be incident on a rectangular glass slab so that it 

comes out from the opposite side of the slab without being displaced  

Q.25 A ray of light enters a rectangular glass slab of refractive index 1.5. It is 

found that the ray emerges from the opposite face of the slab without being 

displaced. If its speed in air is 3 x 108 ms-1 then what is its speed in glass  

 

CH 11 Human eye and the colorful World  

important links 

https://www.youtube.com/watch?v=C1z8-BCmKzY 

https://www.youtube.com/watch?v=ASEdGwpyn58 

https://www.youtube.com/watch?v=teLFEbjcveE 

https://www.youtube.com/watch?v=hQ6T8KfPVks 

 

Refraction of light through a prism: When a ray of light is incident on a 

rectangular glass slab, after refracting through the slab, it gets displaced 

laterally. As a result, the emergent ray comes out parallel to the incident ray. 

Unlike a rectangular slab, the side of a glass prism are inclined at an angle 

called the angle of prism. 

Prism: A prism has two triangular bases and three 

Angle of Prism: Angle between two lateral faces is 

https://www.youtube.com/watch?v=C1z8-BCmKzY
https://www.youtube.com/watch?v=ASEdGwpyn58
https://www.youtube.com/watch?v=teLFEbjcveE
https://www.youtube.com/watch?v=hQ6T8KfPVks


Angle of Deviation: The angle between the incident deviation. 

Dispersion of white light by a glass prism: The phenomenon of splitting of 

white light into its seven constituent colours when it passes through a glass 

prism is called dispersion of white light. The various colours seen are Violet, 

Indigo, Blue, Green, Yellow, Orange and Red. The sequence of colours 

remembers as VIBGYOR. The band of seven colours is called the spectrum. 

The different component colour of light bends at a different angle with respect 

to the incident angle. The violet light bends the least while the red bends most. 

 

Composition of white light: White light consists of seven colours i.e., violet, 

indigo, blue, green, yellow, orange and red. 

Monochromatic light: Light consisting of single colour or wavelength is called 

monochromatic light, example; sodium light. 

Polychromatic light: Light consisting of more than two colours or wavelengths 

is called polychromatic light, example; white light. 

Recombination of white light: Newton found that when an inverted prism is 

placed in the path of dispersed light then after passing through the prism, they 

recombine to form white light. 

Issac Newton: He was the first, who obtained spectrum of sunlight by using 

glass prism. He tried to split the spectrum of white light more by using another 

similar prism, but he could not get any more colours. 

He repeated the experiment using second prism in inverted position with 

respect to the first prism. It allowed all the colours of spectrum to pass through 

second prism. He found white light emerges on the other side of second prism. 



 
He concluded that Sun is made up of seven visible colour VIBGYOR. 

Rainbow: It is the spectrum of sunlight in nature. It is formed due to the 

dispersion of sunlight by the tiny water droplet, present in the atmosphere. 

Formation of the rainbow: The water droplets act like small prism. They 

refract and disperse the incident sunlight, then reflect it internally, and finally 

refract it again when it comes out of the raindrop. Due to the dispersion of light 

and internal reflection, different colours reach the observer’s eye. 

Red colour appears on top and violet at the bottom of rainbow. 

A rainbow is always formed in a direction opposite to that of Sun. 

At ‘A’ – Refraction and dispersion take place. 

At ‘B’ – Internal reflection takes place. 

At ‘C’ – Refraction and dispersion take place. 

 

Atmospheric Refraction: The refraction of light caused by the Earth’s 

atmosphere (having air layers of varying optical densities) is called 

Atmospheric Refraction. 

Appearance of Star Position: It is due to atmospheric refraction of star light. 

The temperature and density of different layer of atmosphere keeps varying. 

Hence, we have different medium. 



Distant star act as point source of light. When the starlight enter the Earth’s 

atmosphere, it undergoes refraction continuously, due to changing refractive 

index i.e. from Rarer to denser. It bends towards the normal. 

Due to this, the apparent position of the star is different from actual position. 

The star appear higher than its actual position. 

 

Twinkling of Star: It is also due to atmospheric refraction. 

Distant star act like a point source of light. As the beam of starlight keeps 

deviating from its path, the apparent position of star keeps on changing because 

physical condition of earth’s atmosphere is not stationary. 

Hence, the amount of light enters our eyes fluctuate sometimes bright and 

sometime dim. This is the “Twinkling effect of star”. 

 

Why planets do not twinkle ? 

Planets are closer to earth and are seen as extended source of light i.e. the 

collection of large number of point sized sources of light. Therefore the total 

amount of light entering our eyes from all individual point source will nullify 

the twinkling effect. 

Why, the duration of day becomes approximately 4 minutes shorter if there is 

no atmosphere on earth: Actual sun rise happens when it is below the horizon in 

the morning. The rays of light from the sun below the horizon reach our eyes 

because of refraction of light. Similarly, the sun can be seen about few minutes 

after the actual sun set. Thus the duration of, day time will increase by 4 

minutes. 



This is due to atmospheric refraction. Because of this sun is visible about 2 

minutes earlier than actual sunrise and about 2 minutes after the actual sun set. 

Apparent flattering of the Sun’s disc at sunset and sunrise is due to atmospheric 

refraction. 

 
Scattering of light: According to Rayleigh’ Law of Scattering, the amount of 

scattered light ∝  1λ4 (λ = wavelength) 

Scattering of light decreases with increase in wavelength. 

Tyndall Effect: When a beam of light strikes, the minute particle of earth’s 

atmosphere, suspended particles of dust and molecule of air the path of beam 

become visible. The phenomenon of scattering of light by the colloidal particle 

gives rise to Tyndall Effect. 

It can be observed when sunlight passes through a canopy of a dense forest. 

The colour of the scattered light depends on the size of the scattering particles. 

 

Colour of Sunrise and Sunset: While sunset and sunrise, the colour of the sun 

and its surroundihg appear red. During sunset and sunrise, the sun is near to 

horizon, and therefore, the sunlight has to travel larger distance in atmosphere. 

Due to this, most of the blue light (shorter wavelength) is scattered away by the 

particles. The light of longer wavelength (red colour) reaches our eye. This is 

why sun appear red in colour. 

Why the danger signal or sign is made of red colour? 

Red colour scatteres the most when strikes the small particle of fog and smoke 



because it has the maximum wavelength (visible spectrum). Hence, from large 

distance also, we can see the red colour clearly. 

At noon sun appears white: At noon, the sun is overhead and sunlight would 

travel shorter distance relatively through the atmosphere. Hence, at noon, the 

sun appear white as only little of the blue and violet colours are scattered. 

 
 

Assignment  

Q.1 What is meant by spectrum of white light? How can we recombine the 

components of white light after a prism has separated them?  

Q.2 Explain why do the planets not twinkle but the stars twinkle.  
 

Q.3 What is dispersion of white light? What is the cause of such dispersion? 

Draw a diagram to show the dispersion of white light by a glass prism.  

 

Q.4 What is Tyndall effect? 

Q.5 Give an example of optical phenomena which occurs in nature due to 

atmospheric refraction.  

 



Chapter 15 Our Environment 

 

Important links  

https://www.youtube.com/watch?v=Kf72HdYaJW4 

https://www.youtube.com/watch?v=5Rg1fz6V_kA 

 

 

Biodegradable and Non-biodegradable Wastes, Ecosystem, Components of 

Ecosystem. The environment includes our physical surroundings like air (or 

atmosphere), water bodies, soil (land and all the organisms such as plants, 

animals, human beings and micro-organisms like bacteria and fungi (called 

decomposers). The waste materials produced by the various activities of man 

£nd animals are poisonous to some extent and can be divided into two main 

groups 

1. Biodegradable Wastes: Substances that are broken down by the biological 

processes are said to be biodegradable. These substances are decomposed 

through the actions of fungi, bacteria, and other living organisms. Temperature 

and sunlight also play an important role in the decomposition of biodegradable 

substances. 

For Examples: Food waste, trees leaves, urine and fecal matter, sewage 

agricultural residue, paper, wood, cloth, cow-dung etc. 

2. Non-Biodegradable Wastes: Substances that are not broken down by 

biological 

processes. These substances may be in solid, liquid or gaseous form. These 

substances are inert and simply persist in the environment for a long time or 

may harm the various members of the ecosystem. 

For Examples: These includes DDT (Di-chloro-di phenyl trichloro ethane-in-

pheneyle the cheoro ethane), insecticides, pesticides, mercury, lead, arsenic 

aluminum, plastics, polythene bags, glass, radioactive wastes. These non-

biodegradable wastes are major pollutants of the environment. 

https://www.youtube.com/watch?v=Kf72HdYaJW4
https://www.youtube.com/watch?v=5Rg1fz6V_kA


Harmful effects of biodegradable and Non-Biodegradable Substance 

1.The waste destroys the natural beauty and our surroundings become dirty. 

2.Decomposition of these wastes results in the production of foul smell, 

which spreads to the surrounding areas. 

3.These wastes may also block the drains creating pools of waste, which 

becomes the breeding sites of mosquitoes. The latter is carriers of diseases 

like malaria and dengue. 

Difference between Biodegradable and Non-Biodegradable wastes 

Biodegradable wastes Non-Biodegradable wastes 

1. The wastes that are broken down 
naturally by microbial action. 

1. The wastes that are not broken 
down by the microbes. 

2. Biodegradation forms harmless 

and non- poisonous products. 
2. No such action is possible. 

3. They release raw materials back to 

nature. 
3. They do not release raw materials. 

4. They pollute the environment only 

when they are produced in quantity 

beyond the capacity of the 
environment to degrade them. 

4. Non-biodegradable wastes pollute 

the environment even in small 

quantity. 

5. Bioconcentration does not occur. 

5. Bioconcentration or 

biomagnifications occurs when 

wastes enter food chains. 

6. Recycling is possible both 

naturally or through human efforts. 

6. Recycling is possible only through 

human efforts. 

Ecosystem: An ecosystem is a self-contained unit of living things (plants, 

animals and decomposers), and their non-living environment (soil, air and 

water). For example; a forest, a pond, a lake, a green land etc. 

In an ecosystem, energy and matter are continuously exchanged between living 

and non¬living components. 



 

An ecosystem can be both natural or man-made. Some examples of natural 

ecosystems are grass land, forest, sea, river, desert, mountain, pond, lake etc. 

The desert, grass land and mountains represent the terrestrial ecosystem (land-

based ecosystem). 

The ponds, rivers, lakes and sea represent the aquatic ecosystem (water-based 

ecosystem). Man-made artificial ecosystems are garden, crop fields, park, 

aquarium, etc. 

 

Components of Ecosystem: There are two components of an ecosystem : (i) 

biotic component and (ii) abiotic component. 

1. Biotic component: It includes three types of organisms : 

(a) Producers: All green plants, blue green algae can produce their food (Sugar 

and starch) from inorganic substance using light energy (Photosynthesis). 

Therefore, all green plants are called producers. They are also called autotrophs. 

Planktons are very minute or microscopic organisms freely floating on the 

surface of water in a pond, lake, river or ocean. Planktons are of two types : 

Phytoplanktons and Zooplanktons. 

The microscopic aquatic plants freely floating on the surface of water are called 

phytoplanktons. 

The microscopic aquatic animals freely floating on water are called 

zooplanktons. The freely floating protozoa are an example of zooplankton. 

(b) Consumers: They are organisms which consume other organisms or their 

products as their food. All animals belong to this category. The consumers 

depend upon producers for their food directly or indirectly. They get their food 

by eating other organisms or their products. For example, man, goat, deer, fish, 

lion, cow, buffalo, etc., are common consumers. 

The consumers can be classified into the following types : 



Herbivores. 

Carnivores. 

Parasite. 

Omnivores. 

 

(i) Herbivores: These are organisms (animals) which get their food by eating 

the producers (or plant) directly. Herbivores are also called first order 

consumers. Some common examples of herbivores are : deer, rabbit, rat, 

squirrel, goat, cattle, etc. 

(ii) Carnivores: These are organisms (animals) which consume other animals. 

Therefore, carnivores feed on the flesh of herbivores. These are also called 

primary carnivores or second order consumers. Some common examples are 

snake, wild cat, jackal, frog, some birds, fishes, etc. 

There are animals which prey upon primary carnivores. They are called second 

order consumers or third order consumers. For example, owl, peacock, tiger, 

lion, etc., are some second order carnivores and may be eaten by third order 

carnivores. The carnivores which are not preyed upon further are called top 

carnivores. For example, lion is a top carnivore. 

(iii) Omnivores: The organisms which feed on both plants and animals are 

called omnivores. Human beings are common example of omnivores because 

they eat both plants (For example; pulses, grams, oilseeds, fruit, etc.) and 

animal products (milk, meat, egg, etc.). 

(c) Decomposers: Fungi and bacteria which break down (decompose) the dead 

plants, animals complex compounds into the simpler one. The decomposers 



help in the replenishment of natural resources. These are also known as 

microorganism or saprotrophs. These are also called reducers. 

Importance of Decomposers 

Decomposers help in disposing of the wastes and dead bodies of plants 

and animals. Therefore, they clean the environment and create space for a 

living of newer generations of organisms. 

The decomposers release minerals and other raw materials trapped in 

organic matter. These are picked up by plants. This also helps to maintain 

the fertility of soil. 

The decomposers produce some acids which are useful in solubilization 

of some minerals. 

Decomposers help in recycling the materials in the biosphere so that, the 

process of life may go on and on like an unending chain. 

2. Abiotic Components: These are non-living components of an ecosystem. 

These include the physical environment. 

Edaphic factors like soil texture, topography, water, and air. 

Inorganic substances like carbon dioxide, nitrogen, oxygen, water, 

phosphorus, sodium, potassium, and calcium. These are involved in the 

cyclic of materials in the ecosystem. 

Organic compounds like proteins, carbohydrates, and lipids. These 

largely form the living body and link the abiotic and biotic components. 

Climatic factors: These are sunlight temperature, pressure humidity, moisture, 

rainfall, etc. these factors affect the distribution of the organisms. 

Functions of an Ecosystem 



Ecosystem indicates available solar energy and the efficiency of an 

ecosystem to trap the same. 

It gives information about the available essential minerals and their 

recycling periods. 

It provides knowledge about the web of interactions and inter-relationship 

among the various population as well as between the population and the 

abiotic environment. 

It helps human beings to know about conservation of resources, 

protection from pollution and inputs required for maximizing productivity. 

In the ecosystem, two processes of energy flow and biogeochemical 

cycles (nutrients movement) proceed side by side. The energy flow is 

unidirectional while the movement of nutrients is cyclic. 

Food chain, Food web, Trophic levels. Flow of energy ten percent law, 

Depletion of the ozone layer, Biological magnification. Mode of waste disposal. 

Food Chain: The sequence of living organisms in a community in which one 

organism consumes another organism to transfer food energy, is called a food 

chain. 

A food chain is unidirection where transfer of energy takes place in only one 

direction. 

OR 

Food chain is sequential process which represents “who eats whom”. 

OR 

Food chain refers to an arrangement of different biotic groups in a sequence of 

energy transfer. These biotic groups are producer herbivores, carnivores. 

For example, T1(Grass) → T2(Deer) → T3(Lion) 

Examples of Food Chains: Simple food chain operating in a grass land or forest 

Grass(Producer) → Deer(Herbivore) → Lion(Carnivore) 

In this food chain, grass represent the producers (first tropic level). Grass 

synthesize their own food by the process of photosynthesis. Grass is eaten up by 



deer, which represents the herbivores or the primary consumers. Deer in turn is 

consumed by lion, the carnivores or the secondary consumers. 

A food chain in grassland which has four steps is : 

Grass(Producers) → Insect(Herbivores) → Frog(Carnivores) → 

Eagle(Secondary Carnivore) 

Significance of Food Chains 

The study of food chains helps in understanding food relationships and 

interactions among the various organisms in an ecosystem. The food 

chains, transfer energy and materials between various living components 

of an ecosystem. 

The food chains transfer energy and materials between various living 

components in an ecosystem or biosphere. 

The food chains give dynamicity to an ecosystem or biosphere. 

The movement of toxic substances like pesticides, weedicides, etc., 

through food chains, can prove very harmful. 

Food Web: The inter-connected food chains operating in an ecosystem which 

establish a network of relationship between various species, are called a food 

web. 

In a food web, one organism may occupy a position in more than one food 

chain. An organism can obtain its food from different sources and in turn, may 



be eaten up by different types of organisms. 

 

Trophic Levels: The various steps in the food chain at which the transfer of 

food (or energy) takes place is called trophic levels. 

There is a gradual decrease in the amount of energy transfer from one trophic 

level to the next trophic level in a food chain. 

 
So only 10% of energy is transferred to next trophic level while 90% of energy 

is used by present trophic level in its life processes. 

The various trophic levels are given below : 

The plant or the producers constitute the first trophic level. 

The herbivores or primary consumers form the second trophic level. 

Carnivores or secondary consumers make up the third trophic level. 



Large carnivores or the tertiary consumers which feed upon the small 

carnivores constitute the fourth trophic level. 

Flow Open Energy 

Energy is used and conveyed from one trophic level to another in a food chain. 

This is called flow of energy. Green plants capture about 1% of the solar energy 

incident on the Earth through the biochemical process of photosynthesis. A part 

of this trapped energy is used by plants in performing their metabolic activities 

and some energy is released as heat into the atmosphere. The remaining energy 

is chemical energy stored in the plants as ‘carbohydrates’. When plants are 

eaten up by herbivores, the chemical energy stored in the plants is transferred to 

these animals. These animals (herbivores) utilize some of this energy for 

metabolic activities, some energy is “released as heat and the remaining energy 

is stored. The process of energy transferred is similarly repeated with carnivores 

and so on. 

Ten percent law: Ten percent law states that only 10 percent of the energy 

entering a particular trophic level of organisms is available for transfer to the 

next higher trophic level. 

 

For example, Suppose 1000 J of solar energy is received by green plants, then 

only 1% of solar energy available on earth is utilized by plants. So only 10 J (1% 

of 1000 J) is trapped by plants and the rest 990 J of energy is lost to the 

environment. So, plants utilizes only 10 J of energy. Next, only 10% of the 10 J 

energy of plant, that is, 1 J, is available to the herbivore animal while 9 J is lost 

to the environment. Again, just 10% of the 1 J of energy of herbivore animals is 

utilized by carnivore animals. Thus, carnivore animals have only 0.1 J of energy 

while 0.9 J is lost to the environment. 

Environmental Problems: Changes in the environment affect us and our 

activities change the environment around us. This led to the slow degradation of 

the environment that arose many environmental problems. For Example; 

depletion of the Ozone Layer and waste disposal. 



Depletion of Ozone Layer: Ozone (O3) layer is largely found in the 

stratosphere which is a part of our atmosphere from 12 km -50 km above sea 

level. This region is called ozonosphere. Ozone is deadly poisonous at the 

ground level. 

Ozone is formed as a result of the following photochemical reaction. 

 
Ozone layer is a protective blanket around earth which absorbs most of the 

harmful U.V. (Ultraviolet) radiation of the Sun, thus, protecting the living 

beings of the Earth from health hazards like skin cancer, cataract in eyes, 

weaken immune system, destruction of plants etc. The decline of Ozone layer 

thickness in Antarctica was first discovered in 1985 and was termed as OZONE 

HOLE. 

Steps taken to limit damage of ozone layer: Excessive use of CFCs (Chloro 

Flouro Carbon) a synthetic, inert chemical. For example; Freon which are used 

as refrigerants and also in fire extinguishers caused Ozone depletion in the 

upper atmosphere. A single chlorine atom can destroys 1,00,000 Ozone 

molecules. U.N.E.P. (United Nation Environment Programme) did an excellent 

job in forging an agreement to freeze CFC production at 1986 levels (KYOTO 

Protocol) by all countries. 

Biological Magnification: The increase in concentration of harmful chemical 

substances like pesticides in the body of living organisms at each trophic level 

of a food chain is called biological magnification. 

Example: 

 
Maximum concentration of such chemicals gets accumulated in human bodies. 

Garbage Disposal: Industrialization and rise in demand of consumer goods 

have created a major problem in the form of wastes/garbage accumulation and 

its disposal especially in urban areas. 

The disposal of waste should be done in a scientific way. There are different 



methods of waste disposal. The method to be used depends on the nature of the 

waste. Some of the important modes of waste disposal are : 

Incineration: Burning of waste on high temperature to form ash is called 

incineration. This process is carried out in an incinerator. Incineration is 

used to destroy household, chemical and biological wastes. 

Open dumping: A conventional method in which solid waste are dumped 

in selected areas of a town. It actually cause pollution 

Land fillings: Wastes are dumped in low living areas and are compacted 

by rolling with bulldozers 

Composting: Organic wastes are filled into a compost pit (2m × 1m × 

1m). It is then covered with a thin layer of soil. After about three months 

the same garbage filled inside the pit changes into organic manure. 

Recycling: The solid wastes is broken down into its constituent simpler 

materials. These materials are then used to make new items. Even non-bio 

degradable solid wastes like plastic, metal can be recycled. 

Reuse: A very simple conventional technique of using an item again and 

again. For example; paper can be reused for making envelops, etc… 

Environment: The combination of all the physical and biological conditions 

affecting the responses of living organisms is called environment. 

Biodegradable wastes: The wastes which are broken down by the activity of 

micro¬organisms and enter into the biogeochemical cycle are known as 

biodegradable wastes. 

Non-biodegradable wastes: The wastes which cannot be broken down by the 

enzymes produced by microorganisms into simpler and harmless products in 

nature are called non- biodegradable wastes. 

Garbage: Domestic wastes including the kitchen waste are termed as garbage. 



Incineration: Destruction of waste materials by burning at high temperature is 

called incineration. 

Biotic Community: A group of various populations of organisms living in a 

region is called the biotic community. 

Ecosystems: The self-contained and distinct functional unit capable of 

independent existence made by the interaction of living and non-living 

components is called an ecosystem. 

Ecosystem component consists of two components- Abiotic and biotic 

Abiotic: Components consist of inorganic and organic substances and 

climatic factors. 

Biotic: Components consist of a living organism. 

Autotrophs: Those organisms which can produce their own food are called 

autotrophs or producers. All green plants are producers. 

Consumers: Those organisms which are unable to synthesise their food 

themselves and consume the food produced by producers or eat other organisms 

as food, are known as consumers. 

Decomposers: Bacteria and fungi which break down the complex organic 

compounds present in the dead plants and animals and their products into 

simpler substances are known as decomposers. 

Food Chain: A series of organisms in a community in which one organism 

consumes another organism to transfer food energy is called a food chain. 

Characteristics: 

A food chain helps in understanding the food relationship and interactions 

among various organisms in an ecosystem. 



There is a progressive decline in the amount of energy available as we 

move from one trophic level to another in a food chain. 

Trophic levels: Each step of the food chain is known as a trophic level. 10% of 

food taken by one trophic level is available for the next trophic level. 

Food Web: The web formed by the interconnection of food-chains of the 

various trophic levels is called a food web. 

Biomagnification: The increase in the concentration of the harmful chemicals 

in the body of an 

organism per unit its mass at each successive trophic level in a food chain is 

known as biomagnification. 

Ozone Depletion: The thinning of the ozone layer is called ozone depletion. 

Ozone-depleting substances: Chlorofluorocarbons (CFCs), oxides of nitrogen, 

methane, carbon tetrachloride and chlorine are the ozone-depleting substances. 

Four practices which can help in the protection of our environment: 

Disposal of wastes after separating them into biodegradable and non-

biodegradable waste material. 

Use of unleaded petrol and alternate sources of energy, and keeping the 

engine properly tuned and serviced and the tyres inflated to the right 

pressure so that the vehicle runs efficiently. 

The use of gunny bags and paper bags in place of polythene/plastic bags. 

Activities such as gardening, rain-water harvesting and use of compost in 

place of fertilizers will help protect our environment from further damage. 

Harmful effects of agricultural practices on the environment. 



Excessive use of fertilisers changes the chemistry of soil and kills useful 

microbes. 

Excessive use of non-biodegradable chemical pesticides leads to 

biological magnification. 

Extensive cropping causes loss of soil fertility. 

Excess use of groundwater for agriculture lowers the water table. 

Agricultural practices lead to some amount of damage to the natural 

ecosystem/habitat. 

1. Environment: The physical, chemical and ‘ biological conditions of the 

region in which an organism lives is called its Environment. It includes air, light, 

soil, temperature, water and the presence or absence of other organisms, i.e., the 

conditions for development or growth. 

The environment has three main components, viz : 

Physical surroundings [soil, air and water bodies] 

Living organisms [plants, animals, decomposers (bacteria and fungi)] 

Meteorological factors (or climatic factors) . [sunlight, temperature, 

rainfall, humidity, pressure and wind speed]. 

2. Physical environment: It is also called a abiotic or non-living environment. 

It includes : 

Soil, water bodies and air on the surface of the earth. 

Meteorological factors. 

The physical environment is essential for : 

Supply of nutrient elements to the living beings. 



Providing space to the organisms for living. 

Controlling weather of a place. 

3. Biotic (or biological) environment: It includes : 

Plants. 

Animals (including human beings). 

Decomposers (bacteria and.fungi). 

Other important constituents of the biotic environment includes Kites and 

vultures as they feed on dead organisms and act as scavengers (cleansing agents) 

of the environment. 

4. Ecosystem: A community of organisms, interacting with each other, plus the 

environment in which they 

live and with which they also interact. The examples of the ecosystem are a 

pond; a desert; a forest; a lake; a river; a mountain; the sea. 

All the above ecosystems are made up of two main components. 

 



5. Autotrophs (Producers) and Heterotrophs (consumers): 

 

6. Food chain: The sequence of living organisms in a . community in which 

one organism.e^ts other and is 

itself eaten by another organism to transfer energy is called a food chain. It is 

also defined as, “chain of organisms, existing in any natural community, 

through which energy is transferred”. 

7. Ozone layer : Ozone (O3) is a molecule formed by three atoms of oxygen 

unlike oxygen which is required for respiration by aerobic forms, ozone is a 

deadly poison. However, at the higher levels of the atmosphere, 

ozone performs an essential function. It shields the surface of the earth from 

ultraviolet (UV) radiation from the Sun. This radiation is highly damaging to 

organisms, for example, it is known to cause skin cancer in human beings. 

Ozone at the higher levels of the atmosphere is a product of UV radiation, 

acting on oxygen (O2) molecule. The higher energy UV radiations split apart 

some molecular 

oxygen (O2) into free oxygen (O) atoms. These atoms then combine with the 

molecular oxygen to form ozone as shown: 

 
Depletion of ozone layer: Ozone layer gets depleted – due to the use of 

chemicals called aerosol, spray propellants like chlorofluorocarbons. Depletion 

of ‘ ozone layer would cause skin cancer in men and animals and severe 

damage to the plants. 



8. Biological magnification: It means accumulation of non-biodegradable 

chemicals (like pesticides) in the living organisms (like plants, animals, 

including man) in a food chain. “The increase in the concentration of harmful 

chemicals in the body of living organisms at each trophic level of a food chain 

is called biological magnification”. 

9. Biodegradable wastes and Non-biodegradable wastes: 

 

 

11. Food web: A food web is a network of food chains which establish a 

network of relationships between various species. Food web showing 8 

interlinked food chains. 



 

 

13. The flow of energy between various components of the environment: 

Green plants capture about 1 % of the energy and convert it into food 

energy. 

About f % of the food eaten is turned into the body of an organism and 

made available for the next level of consumers. 

About 10% of organic matter is present at each step and reaches the next 

level of consumers. 

Since so little energy is available for the next level of consumers, food 

chains generally consist of only three or four steps. The loss of energy at 

each step is so great that very little usable energy remains after four trophic 

levels. 

There are generally a greater number of individuals at the lower trophic 

levels of an ecosystem, the greatest number is of the producers. 



Assignment 

Q.1  What is ‘environmental pollution’?  

Q.2 Distinguish between biodegradable and non-biodegradable pollutants  

Q.3 . How is the increase in demand for energy affecting our environment 

adversely?  

Q.4 Name any two abiotic components of an environment.  

Q.5 Why is ozone layer getting depleted at the higher levels of the 

atmosphere?  

Q.6  Why are bacteria and fungi called decomposers? List any two 

advantages of decomposers to the environment  

Q.7 What are the two main components of our environment?  

Q.8 Which disease is caused in human beings due to depletion of ozone 

layer in the atmosphere?   

Q.9 How is ozone formed in the upper atmosphere? Why is the damage of 

ozone layer a cause of concern to us? State a cause of this damage.  

Q.10 State two problems caused by the non- biodegradable waste that we 

generate in our daily life  
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