
Class 10 
Science & Maths

Important Concepts 
& 

Formula Booklet

www.physicsgurukul.com | www.successrouter.com



1

Magnetic Effect of Electric Current

Magnet is any substance that attracts iron or iron-like substances.

Properties of Magnet
  (i) Every magnet has two poles i.e. North and South.

  (ii) Like poles repel each other.
 (iii) Unlike poles attract each other.
 (iv) A freely suspended bar magnet aligns itself in nearly north-south direction, with its north pole towards north direction.
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Magnetic Filed: The area around a magnet in which its magnetic force can be experienced.
 • Its SI unit is Tesla (T)
 Magnetic field has both magnitude and direction.
 Magnetic field can be described with the help of a magnetic compass.
 • The needle of a magnetic compass is a freely suspended bar magnet.

Characteristics of Field Lines
(i) Field lines arise from North pole and end into South pole of the magnet

 (ii) Field lines are closed curves.
 (iii) Field lines are closer in stronger magnetic field.

(iv) Field lines never intersect each other, as for two lines to intersect there must be two north directions at a point, which is 
not possible.

 (v) Direction of field lines inside a magnet is from South to North
 (vi) The relatives strength of magnetic field is shown by degree of closeness of field lines.

Magnetic Effect of  Magnetic Effect of  
Electricity CurrentElectricity Current
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Magnetic Field of a Bar Magnet

H.C oersted was the first person to state that electric current has magnetic field.

Right Hand Thumb Rule
Imagine you are holding a current carrying straight conductor in your right hand such that the thumb is pointing towards the direction 
of current. Then the fingers wrapped around the conductor give the direction of magnetic field.

Magnetic Field

Current

Magnetic Field Due to Current Through a Straight Conductor
• It can be represented by concentric circles at every point on conductor.

• Direction can be given by right hand thumb rule or compass.  •

Circles are closer near the conductor.
 • Magnetic field ∝ Strength of current

• Magnetic field ∝ 
1

Distance from conductor

+–––
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K

+

––

Magnetic Field Due to Current Through a Circular Loop

• It can be represented by concentric circle at every point.
• Circles become larger and larger as we move away.
• Every point on wire carrying current would give rise to magnetic field appearing as straight line at centre of the loop.
• The direction of magnetic field inside the loop is same.
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Factors affecting magnetic field of a circular current carrying conductor

• Magnetic field ∝ Current passing through the conductor

• Magnetic field ∝ 
1

Distance from conductor
• Magnetic field ∝ No. of turns in the coil
• Magnetic field is additive in nature i.e., magnetic field of one loop adds up to magnetic field of another loop. This is because 

the current in each circular turn has some direction.

Solenoid

A coil of many circular turns of insulated copper wire wrapped closely in a cylindrical form.
  • Magnetic field of a solenoid is similar to that of a bar magnet.

• Magnetic field is uniform inside the solenoid and represented by parallel field lines.
 • Direction of magnetic field
 (i) Outside the solenoid: North to South

(ii) Inside the solenoid: South to North
 • Solenoid can be used to magnetise a magnetic material like soft iron.

( (
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–

Electromagnet Permanent Magnet

1. It is a temporary magnet, so, can be easily demagnetised. 1. Cannot be easily demagnetised.

2. Strength can be varied 2. Strength is fixed.

3. Polarity can be reversed. 3. Polarity cannot be reversed.

4. Generally strong magnet. 4. Generally weak magnet.
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Force on a Current carrying Conductor in a Magnetic Field

Andre Marie Ampere suggested that the magnet also exerts an equal and opposite force on a current carrying conductor.

A

B

K
+–

The displacement in the conductor is the maximum when the direction of current is at right angle to the direction of  
magnetic field.

Direction of force is reversed on reversing the direction of current.

Fleming s Left Hand Rule

Stretch the thumb, fore finger and middle finger of your left hand such that they are mutually perpendicular. If fore finger points in 
the direction of magnetic field, middle finger in the direction of current then thumb will point in the direction of motion or force.

Field

Current
Force

Field

Current

Thumb-Motion

Electric Motor

A motor is a device which converts electrical energy into mechanical energy. Electric motor is used in electric fans, washing machines 
refrigerators, mixer and grinder and other appliances.

Principle of a Motor

An electric motor utilizes the magnetic effect of current. It works on the principle that when a rectangular coil is placed in a magnetic 
field and current is passed through it a torque acts on the coil which rotates it continuously. When the coil rotates the shaft, electrical 
energy supplied to the motor is converted into mechanical energy.

Construction of a Motor

1. Armature Coil: An electric motor consists of an rectangular coil ABCD of insulated copper wire wound on a soft iron core 
called armature.

2. Strong Field magnet: The coil (armature) is placed between two poles of a strong magnet such that arm AB and CD are 
perpendicular to the direction of he magnetic field.
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3. Split ring type commutator: It consists of two halves of a metallic ring named as P and Q. The two ends of armature coil 
are connected to these two halves of ring. The function of commutators is that it reverses the direction of current in armature 
coil.

Rectangular coil

Oscillation 

Spild rings

A single electric meter

Battery

Acid

Magnetic
field

B

A D

Y

K–+

X

N S

4. Brushes Two carbon brushes X and Y press against the commutator. These brushes act as contact between commutator and 
terminal battery.

 5. Battery: It is connected across the carbon brushes. It supplied current to the armature coil. Current in the coil ABCD enters 
from the source battery through conducting brush X and flows back to the battery through brush Y.

Working of a Motor:

  1. When current flows through coil, arm AB and CD experiences magnetic force.
 2. On applying Fleming left hand rule, the force acting on arm AB pushes it downwards and arm CD experiences force in 

upward direction.
 3. Both these forces are equal and opposite. Two equal and opposite forces acting at different position of armature constitute 

a couple and rotate the coil in anti-clockwise direction.
 4. At half rotation Q makes contact with brush X and P with brush Y. Now the current in the coil get reversed and flows along 

the path DCBA.
5. The arm AB of the coil that was earlier pushed down is he now pushed up and arm CD previously pushed up is now pushed 

down. These two equal and opposite forces constitute a couple, this couple now rotate the coil in clockwise direction.
6. The reversing of the current is repeated at each half rotation, giving rise to a continuous rotation of the coil and to the axle. 

Hence electric energy is converted into mechanical energy.

Commercial Motor Use

(i) An electromagnet in place of permanent magnet.
 (ii) Large number of turns of the conducting wire in the coil.
 (iii) A soft iron core on which coil is wound plus the coils, is called the armature.
 (iv) This enhances the power of the motor.
  • Heart and brain in the human body have significant magnetic field.
  •  MRI (Magnetic Resonance Imaging): Image of internal organs of body can be obtained using magnetic field of the 

organ. 
   Galvanometer: Instrument that can detect the presence of current in a circuit. It also detects the direction of current.

Electro Magnetic Induction
When a conductor is placed in a changing magnetic field, some current is induced in it. Such current is called induced current and 
the phenomenon is called electromagnetic induction.
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ACTIVITY NO. 1
A B

(i) Magnet moved into the coil: Momentary deflection in G indicating presence of current.
 (ii) Magnet kept stationary inside the coil: No deflection.
 (iii) Magnet is withdrawn: Momentary deflection in G but in opposite direction of first case.

ACTIVITY NO. 2
Coil-1 Coil-2

–+

K

    Primary Coil                                Secondary Coil
(i) Switched on : Momentary deflection in G.

 (ii) Steady current: No deflection.
 (iii) Switched off: Momentary deflection in G but in opposite direction of the first case.

FLEMING’S RIGHT HAND RULE

Hold the thumb, the fore finger and the middle finger of right hand at right angles to each other. If the fore finger is in the direction 
of magnetic field and the thumb points in the direction of motion of conductor, then the direction of induced current is indicated by 
middle finger.
  • Working principle of electric generator.

• Used to find direction of induced current.
Movement of conductor

Magnetic field
Motion

Induced current

Field

Current
induced

in conductor

ELECTRIC GENERATOR

The electric generator is a machine for producing electric current or electricity.
The electric generator converts mechanical energy (or kinetic energy) into electrical energy
Principle of Electric Generator : (AC Generator) In an electric generator, mechanical energy is used to rotate a conductor in a 
magnetic field to produce electricity. Generator works on the principle of electromagnetic induction. When a closed coil is rotated 
in a uniform magnetic field with its axis perpendicular to the magnetic field, the magnetic field lines passing through the coil change 
and an induced emf is set-up. The principle behind the electric generator is based on Fleming’s right hand rule.
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Construction of Generator

1. Field Magnet: It is strong horse-shoe shaped permanent magnet with concave poles.
 2. Armature: ABCD is a rectangular armature coil. It consists of a large number of turns of insulated copper wire wound on 

a soft iron cylindrical core
 3. Slip rings: These are two brass rings. R, and R, rigidly connected to the two ends of the armature coil. As coil rotates slip 

rings also rotates.
4. Brushes: These are two graphite rods B, and B, which are kept pressed against the slip rings R, and R,. Through these 

brushes, the current induced in the armature coil is sent to the external circuit.
5. Axle: The slip rings are placed on the axle which is made to rotate freely from an external source.

 6. Galvanometer: To measure current the outer ends of the brushes are converted to the galvanometer.

Working of Generator

1. The armature coil ABCD is in horizontal position.
 2. Now, the coil is rotated clockwise.
 3. The arm AB moves upwards while the arm CD moves downwards.
 4. The coil cuts the magnetic lines of force.
 5. According to Flemings right hand rule, the induced current flows from A to B in arm AB and C to D in am CD i.e. flows 

along ABCD
 6. The induced current flows in the circuit through B1 to B2

 7. After half the rotation of the a mature, the arm CD moves upwards and AB moves downwards. The induced current now 
flows in reverse direction i.e. along DCBA. The current now flows from B1 to B2

 8. Thus the direction of current in the external circuit changes after every rotation. Such a current which changes its direction 
after equal intervals of time is called alternating current.

9. This device is called AC Generator.

D.C. GENERATOR

DC Generator: It is a device which convert mechanical energy into electrical energy.
DC Generator has split ring commutator instead of slip rings.
Split ring commutator: It consists of two semi cylindrical brass rings R1 and R2 attached to the two ends of the armature coil. As 
the armature coil rotates, the two split rings also rotate about the same axis of rotation.
Alternate Current (A.C.): The current which reverse sits direction periodically.
  • In India, A. C. reverses its direction in every 100 second.

  Time period = 
1 1 1

100 100 50S
+ =

Frequency = 
1

Time period

= 1 50Hz
1/ 50

⇒
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Advantage

• A.C. can be transmitted over long distance without much loss of energy.

Disadvantage

• A.C. cannot be stored.
Direct Current (D.C.): The current which does not reverse its direction.

• D.C. can be stored.
• Loss of energy during transmission over long distance is high.
• Sources of D. C. : Cell, Battery, Storage cells.

Domestic Electric Circuits

• There are three kinds of wires used:
 (i) Live wire (positive) with red insulation cover
 (ii) Neutral wire (negative) with black insulation cover.
 (iii) Earth wire with green insulation cover.

• The potential difference between live and neutral wire in India is 220 V.
 • Pole → Main supply → Fuse → Electricity meter → Distribution box → To separate circuits

Earth wire

Live wire

Neutral wire

Electricity
Board’s fuse Electricity

meter

220V

Distribution
box containing

main switch 
and fuses for 
each circuit
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Electric Current: Electric current is expressed by the amount of charge flowing through a particular area in unit time.
I = Q/t

1A = (1C/1sec)
I = Current (ampere)

 Q = Charge (coulomb)
 t = time (sec)

Potential Difference (V): Work done to move a unit charge from one point to another.
  V = (W/Q)

1 Volt: When 1 joule work is done in carrying one Coulomb charge then potential difference is called 1 volt.
S.I. unit of Potential difference = Volt (V)

            1V = 1JC–1

Volt: When 1 joule work is done in carrying one Coulomb charge then potential difference is called 1 volt.
Voltmeter: Instrument to measure potential difference.
  •  It has high resistance and always connected in parallel. Symbol is +V–

• Cell is the simplest device to maintain potential difference.
  • Current always flow from higher potential to lower potential
Ohm’s Law: Potential difference across the two points of a metallic conductor is directly proportional to current passing through the 
circuit provided that temperature remains constant.

• Mathematical expression for Ohm’s law:
 V ∝ I

 V = IR
R is a constant called resistance for a given metal.

• V-I graph for Ohm’s law:

Po
te

nt
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l
D

iff
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 (V
)

Current (I)

V ∝
 I

Resistance (r): It is the property of a conductor to resist the flow of charges through it.
  • Ohm (W): S.I. unit of resistance.
  • 1 ohm = (1 volt/1 ampere)

When potential difference is 1 V and current through the circuit is IA, then resistance is 1 ohm.
Rheostat: Variable resistance is a component used to regulate current without changing the source of voltage.

ElectricityElectricity

www.physicsgurukul.com | www.successrouter.com



Factors on which the Resistance of a Conductor depends

Resistance of a uniform metallic conductor is
 (i) directly proportional to the length of conductor,
 (ii) inversely proportional to the area of cross-section,
 (iii) directly proportional to the temperature and
 (iv) depend on nature of material.
Resistivity (r): It is defined as the resistance offered by a cube of a material of side 1 m when current flows perpendicular to its 
opposite faces.

• Its S.I. unit is ohm-metre (Wm).
• Resistivity does not change with change in length or area of cross-section but it changes with change in temperature.
• Range of resistivity of metals and alloys is 10–8 to 10–6 Wm.
• Range of resistivity of insulators is 1012 to 1017 Wm.
• Resistivity of alloy is generally higher than that of its constituent metals.
• Alloys do not oxidize (burn) readily at high temperature, so they are commonly used in electrical heating devices.
• Copper and aluminum are used for electrical transmission lines as they have low resistivity.

Resistors in Series:

When two or more resistors are connected end to end, the arrangement is called series combination.
•  Total/resultant/overall/effective resistance in series

RS = R1 + R2 + R3

• Current through each resistor is same.
• Equivalent resistance is larger than the largest individual resistance.
•  Total voltage = Sum of voltage drops

V = V1 + V2 + V3

 • Voltage across each resistor:
 V1 = IR1

 V2 = IR2

 V3 = IR3 [V1 + V2 + V3 = V]
 V = IR1 + IR2 + IR3 V = IR
⇒ IR = I(R1 + R2 + R3)
⇒ R = R1 +R2 + R3

Resistors in Parallel:
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• Voltage across each resistor is same and equal to the applied voltage.
 •  Total current is equal to sum of currents through the individual resistances.

I = I1 + I2 + I3

• Reciprocal of equivalent resistance is equal to sum of reciprocals of individual resistances.

• Equivalent resistance is less than the value of the smallest individual resistance in the combination.

Heating Effect of Electric Circuit

If an electric circuit is purely resistive, the source of energy continually get dissipated entirely in form of heat. This is known as 
heating effect of electric current.

As E = PT = VIT

 H = VIT

or H = I2RT

Joule’s Law of Heating Effect of Electric Current

It states that the heat produced in a resistor is

     (i) directly proportional to square of current, H ∝ I2

  (ii) directly proportional to resistance for a given current, H ∝ R

 (iii) directly proportional to time for which current flows through the conductor, H ∝ t.

So,  H = I2RT
 • Heating effect is desirable in devices like electric heater, electric iron, electric bulb, electric fuse, etc.
 • Heating effect is undesirable in devices like computers, computer monitors (CRT), TV, refrigerators etc.
 • In electric bulb, most of the power consumed by the filament appears a heat and a small part of it is radiated in form of light.
 • Filament of electric bulb is made up of tungsten as

 (i) it does not oxidise readily at high temperature.
(ii) it has high melting point (338°C).

 • The bulbs are filled with chemically inactive gases like nitrogen and argon to prolong the life of filament.

Electric Fuse: It is a safety device that protects our electrical appliances in case of short circuit or overloading.
 • Fuse is made up of pure tin or alloy of copper and tin.
 • Fuse is always connected in series with live wire.
 • Fuse has low melting point.
 • Current capacity of fuse is slightly higher than that of the appliance.

Electric Power: The rate at which electric energy is consumed or dissipated in an electric circuit.
  P = VI

P = I2R = (V2/R)
 S.I. unit of power = Watt (W)
 1 Watt = 1 volt 1 × 1 ampere
  = Kilo Watt hour (KWh)

 • Commercial unit of electric energy 1 KWh = 3.6 × 106 J
  1 KWh = 1 unit of electric energy
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Carbon
→ Non-Metal
→ Atomic Number -6
→ Atomic Mass-12.011g
→ Occurs in free state as well as combined state.
→ It forms largest no of compounds which are useful in our daily life.
→ Valency-4
→ Electronic configuration-2,4

Carbon & its Compounds Melting (k) Boiling Point (k)
Acetic acid [CH3COOH] 290 391
Chloroform [CHCl3] 209 334
Ethanol [CH3CH2OH] 156 351
Methane [CH4] 90 111

Carbon and Carbon and IIts ts 
CompoundsCompounds
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Covalency
[sharing of electrons]

Tetravalency
[Carbon has valency 4]

Isomerism 
[same molecular 

formula with 
different physical 

and chemical 
properties.]

Catenation
[unique property of self 

  linking of carbon atoms]

Versatile Nature of Carbon

Allotropes of Carbon

Crystalline

↓
Diamond

↓
Graphite

↓
Fullerene

Amorphous

↓
Coal

↓
Charcoal

↓
Lamp black

Saturated Compounds
Contains only carbon-carbon single bonds.
They are also called as Alkanes
General formula of saturated hydrocarbons or 
Alkanes is CnH2n+2

Unsaturated Compounds
Contains carbon-carbon double or Triple bonds
They can be Alkanes or Alkynes.
General formula of alkenes - CnH2n
General formula of alkynes - CnH2n–2

Examples:- Methane CH4, Ethane C2H6, 
Propane C3H8, Butane C4H10, Pentane C5H12, 
Hexane C6H14,

Examples:- Ethene C2H2, Butene C4H8, Propyne C3H4, Butyne C4H6

Bonding in Carbon
The covalent bond

(Sharing of electrons results in the formuation of covalent bond)
Single Covalent Bond (–) Double covalent Bond (=) Triple covalent bond (≡)

 ↓ ↓ ↓
2 atoms share one electron pari If 2 atoms share 2 electron paris  If 2 atoms share 3 electron paris

H H

H2

H – H

×
×

   

O O

O2

O = O

××
××

×× ××

×× ××

N N

N ≡ N

××
××
××

×
×

×
×
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Allotropes of Carbon
Very Good Conductor of Electricity

DIAMOND GRAPHITE BUCKMINS TER FULLERENE
Each carbon atom is bonded to 4 Each carbon is bonded to 3 other carbon Fullerene from another class of carbon
other carbon atoms forming a rigid atoms in the some plane giving a allotropes C-60 [carbon atoms all
3-D structure hexagonal array arranged in the shape of football]

O — O — O

O

O — O — O — O — O

O — O — OO

O OO

One of these bonds is a double bond It looked like the goedesic dome designed
 and\ Valency of carbon is satisfied. by US architect Buckmins ter Fullerene;
 Graphite is fromed by hexagon the molecule was named fullerence.
 arrays being placed in byers one above
 the other

Hardest substance 

Homologous Series

A series of compounds in which the same functional group substitutes for hydrogen in a carbon chain is called a homobgous series.

CH4 and C2H6 – differ by unit CH2

C2H6 and C3H8 – differ by CH2

C4H10

C5H12

Functional Groups in Carbon Compound
Cl/Br Halo-[Chloro Broms] — Cl
                                — Br
Oxygen
(1) Alcohol — OH

(2) Aldehyde — C
H

O

(3) Ketone 
— C —

O

(4) Carboxylic acid 
— C — OH

O

Chain Branch Cyclic

C — C — C — C C — C
C

C
 

C C

C

C

C C
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                                                       Need?  To make study of elements easier.

                                     Classification of elements

     Early attempts

(i) Lavoisier classification of elements
Basis of classification: Metals and non-metals

  Drawback: Classification failed to give place for the metalloids discovered later.

(ii) Dobereiner’s triad  Group of 3 elements

Basis of classification: (↑) atomic mass of elements

Idea: (a) He arranged 3 elements in order of (↑) atomic mass in a group (triad)
with similar chemical properties.
(b) He observed quantifiable relationship between elements
 in a triad  →  Physical property  →  Atomic mass

                                                                            

Atomic mass 
of 1st element of 

triad

Atomic mass of 
3rd element of 

triad

2

+

 

Drawbacks: (a) All known elements with similar chemical properties did not form triads.

Example →              N,   P,    As

Atomic mass (u) → 14, 31, 74.5

(b) Elements that don’t have similar chemical properties form a triad.

Example →              C,   N,  O
Atomic mass (u) → 12, 14, 16

(iii)   Newlands law of octaves

Basis of classification: (↑) atomic mass of elements

Idea: In Indian music system, eighth musical note is similar to first one. 

                                    sa, re,    ga,     ma,    pa,    da,    ni,     sa

Newlands applied the same analogy for elements  

                                                                                                   Every eighth element has properties similar to first one when 
arranged in order of (↑) atomic mass.

Roughly the 
atomic mass of  
middle element 

of triad

Average 
atomic mass 
of Li and K

Other triads 
in 1829

First triad 
observed in 1817 

Atomic 
mass

Other triads

Ca, Sr, Ba

Cl, Br, I
S, Se, Te

Li          6.9   
Na         23   →  22.95

K           39

Periodic Classification Periodic Classification
of Elementsof Elements
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Indian musical notes sa rc ga ma pa da ni

  Western musical notes (do) (re) (mi) (fa) (so) (la) (ti)

  H Li1st Be2nd B3rd C4th N5th O6th

  F7th Na8th

Drawbacks: (a) Classification applicable up to calcium (Ca) i.e. for lighter elements up to 40 u.

  (b) Newlands assumed that only 56 elements existed in nature & no more elements will be discovered in future.

  (c) Newlands put unlike elements in some column  & like elements in different column. 

                                                         ↓                                                                      ↓

             Example: Co and Ni with F, Cl and Br                     Example:  Fe, Co & Ni in different columns

 (d) Noble gases → discovered after Newlands classification → every ninth element shows similar property to that of first 
element → ‘Law of octaves become irrelevant’.

(iv) Mendeleev’s periodic table         ‘Father of Periodic Table’

Basis of classification:   Similar chemical properties of elements (Formula of oxides & hydrides) → Elements automatically 
got arranged in order of (↑) atomic mass.

Idea:  Mendeleev observed a recurrence of physical & chemical properties after regular intervals. 

Mendeleev’s periodic law   Physical & chemical properties are periodic function of their atomic masses.

Mendeleev’s periodic table: No. of rows (periods) → 7

                                             No. of columns (groups) → 8

Achievements of Mendeleev’s periodic table:
(a) Prediction of new elements & their properties. He left gaps for these undiscovered elements and were named as:

● eka-boron

Scandium (Sc)

After discovery 
of predicted
elements

● eka-aluminium

Gallium (Ga)

● eka-silicon

Sanskrit numeral

First element after

Germunium (Ge)

(b) Correction of doubtful atomic masses → At that time mass of Be was 13.5 u but in Mendeleev’s periodic table there was no 
vacant space C    &  N. Hence, its mass was corrected.
                      ↓         ↓

                            12 u   14 u
(c) Noble gases were discovered after Mendeleev gave his periodic table →  They can be placed in zero group without disturbing 

actual order of table.
Drawbacks of Mendeleev’s periodic table:
(a) Anomolous position of hydrogen: Hydrogen could not be assigned a correct place due to similarity of properties between 

alkali metals & halogens.
(b) Anamolous position of isotopes: Isotopes → same chemical properties → should have same position in periodic table
                                                                                     But
                                                                                       ↓
                                Isotopes → different mass → different position in periodic table
(c) Wrong order of atomic masses: Co with higher atomic mass was placed before Ni. Similarly, Te was placed
 before I.

                                                          

Co → Cobalt (58.93 u)

Ni → Nickel (58.71 u)

Te → Tellurium (127.60 u)

I →    Iodine (126.90 u)

Repetition of 
things/properties 

after a fixed 
interval
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Modern Periodic Table → No. of rows (periods) → 7

                                             No. of columns (groups) → 18

  Basis of classification: (↑) atomic number of elements

                                                      ↓
                                           number of protons present in nucleus

Modern periodic law: Physical and chemical properties of elements are periodic function of their atomic numbers.

No. of shells → Period number    No. of valence electron(s) → Group number

                                              K    L    M                           K      L
Examples → Sodium (Na)   2    8     1      Fluorine (F)  2       7
                      Period No. → 3                   Period no. → 2
                      Group No.   →  1st → 1A    Group no. → 7th → 7A or 17

To
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gr

ou
p

Trends in modern periodic table

 Left to right in a periodic table or Across the period

       (↓) → Decrease

       (↑) → Increase

Number of orbits/shells → Remains same

Effective nuclear charge →  (↑) due to (↑) in atomic number

Atomic radius → (↓) Metallic character → (↓)

Electronegativity → (↑) Non metallic character → (↑)

            ↓

Tendency to attract shared pair of electrons

Number of orbits/shells → (↑) in steps of one

Number of valence electrons → Remains same

Effective nuclear charge → (↓) though (↑) in atomic number because distance between nucleus and outermost 
shell (↑) due to addition of a shell at each step.

Atomic radius → (↑) Metallic character → (↑)

Electronegativity → (↓) Non metallic character → (↓)
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HOW DO ORGANISMS HOW DO ORGANISMS 
REPRODUCE ?REPRODUCE ?
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Heredity and EvolutionHeredity and Evolution
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Our EnvironmentOur Environment
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MANAGEMENT OF NATURAL MANAGEMENT OF NATURAL 
RESOURCES  IMPORTANT RESOURCES  IMPORTANT 

CONCEPTSCONCEPTS
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Methods to 
Find Roots 

of Quadratic 
Equation

Quadratic Equation: 
An equation of the form 
ax2 + bx +c = 0, where 

a ≠ 0, is called a 
quadratic equation in x.

Roots of a Quadratic Equation:
A real number a is called a root 

of the quadratic equation ax2 + bx 
+ c = 0, a ≠ 0 if αa2 + bα + c = 0. 

Any quadratic equation can have at 
most two roots.

By Factorisation Method: In this 
method, we first express the quadrat-
ic polynomial into product of linear 
factors by using middle term splitting 
method or different identities i.e., if ax2

+ bx + c can be factorized into two lin-
ear factors (x – α)(x – β), put (x – α)  and
(x – β) = 0  x – a = 0 or x –  b = 0 i.e., x 
= α or x = b, then α and β are the roots 
of the equation ax2 + bx + c = 0.

Quadratic Formula: 
The roots of the quadratic 
equation ax2 + bx + c = 0, 
a, b, c, ∈ R and a ≠ 0 are 
given by
   

x =
 –b ±     b2 – 4ac

2a

Nature of Roots: For ax2 + bx + c, a ≠ 0 discriminant, (D) 
is given by b2 – 4ac

S. No. Discriminant Nature of Roots
1 D > 0 Two distinct real roots
2 D = 0 Two equal real roots
3 D < 0 No real roots

Quadratic EquationsQuadratic Equations
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Arithmetic ProgressionsArithmetic Progressions

Arithmetic
Progressions

Examples

Definition

General form

Common Difference

nth term

Arithmetic mean

Sum (S)

List of numbers in which each term is 
obtained by adding a fixed number to the 

preceding term except the first term. Fixed 
number is called common difference. 

a, a + d, a + 2d, a + 3d, ...a+(n–1) d 

• Fixed number in arithmetic progression 
which provides the to and fro terms 
by adding subtracting from the present 
number. 

• Can be positive or negative. 

From the end 
an = l– (n–l) d 
Here 
l → last term 
d → common difference
an → nth term

From beginning
an = a + (n – 1)d
Here
a → first term
d → common difference
an → nth term

When first & last terms are given: 

S n a a S n a ln n n� � � �
2 2
( ) ( )or

a → first term 
n → total terms 
an → nth term 
l → last term

When first term and common 
difference are given : 

S n a n dn � � �
2
2 1( ( ) )

a → first term 
d → common difference 
n → total terms

If a, b, c, are in AP, then

b a c
2

 

b is arithmetic mean

Sum of first n positive integers 
Let Sn= 1 + 2 + 3 + ... n
a = 1, last term l = n 

S n a l n n
n �

�
�

�� �( )

2

1

2

How many 2-digit numbers are 
divisible by 3?

2-digit numbers divisible by 3 
are 12, 15, 18, ... 99 

a = 12, d = 3, an = 99 
an = a + (n – 1)d

99 = 12 + (n – 1)3 

i.e.,  n � � �1
87

3
29

n = 30 
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CirclesCircles

INTRODUCTION TO CIRCLES

Circle and Line on a Plane: A Circle is a collection of all those points in a plane which are at a constant distance (radius) from a 
fixed point (centre). 

• For a circle and a line on a plane, there can be three possibilities: 
  (i) They can be non-intersecting. 
 (ii) They can have a single common point i.e., the line touches the circle. 
 (iii) They can have two common points i.e., the line cuts the circle. 

SECANT

• When a line intersects the circles in such a way that there are two common points then that line is called secant. 
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TANGENT 

• When the Line intersects the circle at only one point then, that line is known as a tangent. 

• The tangent to a circle is a special case of secant, when the two end points of corresponding chord coincide. 
  • There is no tangent to a circle passing through point lying inside the circle. 
 • There are exactly two tangents to a circle through a point outside the circle. 

THEOREM 1

• The tangent at any point of a circle is perpendicular to the radius through the point of contact. 
 The theorem states that “the tangent to the circle at any point is perpendicular to the radius of the circle that passes through 

the point of contact”. 

Here, O is the centre of the circle and OP ^ XY
Note:

• There is one and only one tangent to a circle passing through a point lying on the circle. 
  • The line containing the radius through the point of contact is also called the ‘normal’ to the circle at the point.

NUMBER OF TANGENTS FROM A POINT ON A CIRCLE 

• There is no tangent to a circle passing through a point lying inside the circle. 

• There is one and only one tangent to a circle passing through a point lying on the circle. 
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• There are exactly two tangents to a circle through a point lying outside the circle. 

LENGTH OF THE TANGENT

• The length of the segment of the tangent from the external point P and the point of contact with the circle i.e. T1 or T2. 

PT1 = PT2

THEOREM 2 

• The length of tangents drawn from an external point to a circle are equal. 

 Here, two tangents are drawn from the external point C. As the tangent is perpendicular to the radius, it formed the right-an-
gle triangle. 
So, ∆AOC and ∆BOC are congruent right triangle. 
Hence, AC = BC (By CPCT)
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ConstructionConstruction4

DIVISION OF A LINE SEGMENT IN A GIVEN RATIO 

Draw a line segment of length 7.6cm and divide it in ratio 5:8. Measure the two parts. 

Steps of Construction: 
1. Draw a line segment AB of length 7.6cm 
2. Draw a ray AX, making an acute angle with AB 
3. Mark 13 = (5 + 8) points A1, A2, ..................... A13 on AX such that the distance between the all points are equal.
4. Draw a line from the point B to A13. 
5. Through the point A5 draw a line parallel to A13B intersecting AB at point C. 

CONSTRUCTION OF TANGENTS TO A CIRCLE FROM A POINT OUTSIDE IT 

Draw a circle of radius 6cm. From a point 10cm away from its center, construct the pair of tangents to the circle and measure their 
length. 

Step of Construction: 
1. Draw a circle of radius 6cm with center O. 
2. Mark a point P, which is 10 cm away from O. 
3. Join the points O and P through line. 
4. Draw the perpendicular bisector of the line OP. 
5. Let M be the mid-point of the line PO and center of circle. 
6. Take M as center and measure the length of MO. 
7. The length MO is taken as radius and draw a circle. 
8. The circle drawn with the radius of MO, intersects the previous circle at point Q and R. 
9. Join PQ and PR. 

 10. PQ and PR are the required tangents. 

ConstructionConstruction
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Application of  Application of  
TrigonometryTrigonometry

Applications of Trigonometry

Important Terms
• Line of Sight: A line drawn from the 

eye of an observer to the point in the 
object.

• Angle of Elevation: The angle formed 
by the line of sight with the horizontal 
when the point being viewed is above 
the horizontal line.

• Angle of Depression: If the point on 
the object is below the horizontal line, 
then the angle formed by the line of 
sight with the horizontal line is called 
the angle of depression.

Angle of Depression
Eg: The angle of depression from 
top of the tower to point A is 45°, 
And height of tower is 10 m. What 
is the distance of point A from the 
foot of building?

Sol: Let the height of building be 
BC = 10 m
And angle of depression from point 
B is 45°.
BX is the horizontal
Now, lines BX and AC are parallel, 
and AB is the transversal.
So, Alternate angles are equal
\  ∠BAC = ∠XBA = 45°
So, tan A = (side opposite to angle 
A/side adjacent to angle A)
 tan 45° = (BC/AC)
 1 = (10/AC)
 AC = 10 m
Therefore distance is 10 m.

Applications of Trigonometry
• To measure the height of a 

building or a mountain.
• Used in satellite systems.
• Used in oceanography to cal-

culate heights of waves and 
tides in oceans.

• Used in navigating directions 
or creation of maps.

Angle of Elevation
Eg: The angle of elevation of the top of a 
tower from a point on the ground, which is 
30 m away from the foot of the tower, is 30°. 
Find the height of the tower.
Sol: Let AB is the length of tower.

Let point b C
Base = 30 m
Hence, BC = 30 m
Angle od elevation = 30°
So, Angle of ACB = 30°
Angle of ABC = 90°
In right triangle ABC

perpendiculartan C
base

ABtan 30
BC

1 AB
303
30AB

3
30 3AB 10 3

3 3
Hence, height of tower AB 10 3

=

° =

=

=

= × =

= =
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Surface Areas Surface Areas
and Volumesand Volumes

Hemispherical Shell
r: inner radius
R: outer radius

V = 
2
3 p (R3 – r3)

C.S.A. = 2p (R2  + r2)
T.S.A. = 2p (R2 + r2)
+p (R2 – r2)
= 3pR2 + pr2

Hollow Cylinder
r : internal radius,
R : external radius,
h : height
Area of base = p(R2  + r2)
C.S.A. = 2p (R + r)h
T.S.A. = 2p (R + r) (h + R – r)
V = p (R2 – r2)h

Hemisphere
r : radius
C.S.A. = 2pr2

T.S.A. = 3pr2

V = 
2 
3  pr3

Sphere
r : radius
S.A. = 4pR2

V = 
4 
3  pr3

Solid Shapes
Shapes that 

occupy space 
are called 

solid shapes

Cuboid

l : length of cuboid

b : breadth of cuboid

h : height of cuboid

Diagonal of the cuboid

= l b h2 2 2+ +

T.S.A. = 2(lb + bh + hl)

L.S.A. = 2(b + l)h

V = (l × b × h)

Cube

l : length of an edge

Diagonal of the cube = 3l

T.S.A. = 6l2

L.S.A. = 4l2

V = l3

Frustum of a Cone

h : height, l : slant height

r1, r2 : radii of ends

Volume of the frustum

 = �
3

1
2

1 2 2
2( )r r r r h� �

C.S.A. = p(r1 + r2)l

T.S.A. = p{(r1 + r2) l + r1
2 + r2

2}

Slant height of the frustum

= h r r2
1 2

2� �( )

Right Circular 
Cylinder

r : radius of the base

h : height (or length)

Area of base = pr2

C.S.A. = 2prh

T.S.A. = 2pr(r + h)

V = pr2h = Area of base 
× height

Right Circular Cone

r : radius of the base

h : vertical height

l : slant height; l = h r2 2+

Area of base = pr2

C.S.A. = prl

T.S.A. = pr2 + prl = pr(r + 1)

Volume = 
1

3

2pr h
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StatisticsStatistics

Mean 

• Direct Method : x
f x
f
i i

i

� �
�

where x—  = mean

• Assumed Mean Method : x a
f d
n
i i� � �  where x—  = mean

Here, a = assumed mean, 
   Sfi = n = total frequency,
     di = xi– a,
Mode 
In a grouped frequency distribution, the class which has the maximum frequency is called the modal class. 

Mode = l
f f
f f f

h�
�

� �
�

�

�

�
� ��1 0

1 0 22
,

where l = lower limit of modal class.  h = size of the class-interval. 
f1 = frequency of the modal class. 
fo = frequency of the class preceding the modal class. 
f2 = frequency of the class succeeding the modal class. 

Median 

Median is the value of the middle most term when the data is arranged in ascending or descending order of their magnitude. 

Median of Ungrouped Data 

 • If the number of terms, n in the data is odd, 

Median = value of n th��
�

�
�

1

2
 term 

• If the total number of terms, n in the data is even, then

Median � �
�

�
�

� �

� � ��
�

�
�

� �
�

�
�
�

�

�
�
�

1

2 2 2
1valueof term+valueof term

n nth th

Median of Grouped Data with Class-Intervals 

Median = l n cf h
f

� ��
�

�
�

� ��2
where, l = lower limit of the median class
 n = number of observations
 cf = cumulative frequency of the class preceding the median class
 f = frequency of the median class
 h = class size. 

Empirical Relationship
3 Median = Mode + 2 Mean
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