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MATHEMATICS 

UNIT WISE KEY CONCEPTS – IN DETAIL 

ALGEBRA 

RATIONAL EXPRESSIONS 

a) Expressing a rational expression in lowest terms: such as 
2

2

x 12x 32

x 7x 12

 

 
 (Factories both numerator and denominator. They may have 

common factors which maybe cancelled and the expression can be written in the simplest form: 

b) Addition/Subtraction of rational expressions: 
2 2x 7 x 2x 6

x 3 x 3

  


 
[Find the LCM of the denominators… etc.] 

c) Multiplication/Division: such as 
2 2

2 2

3x x 4 4x 4

9x 16 3x 2x 1

  


  
 

 i) Write all the expressions as linear factors, 

 ii) Multiply the first rational expressions by the reciprocal of the second rational expression.  

 iii) Write the result in simplest form. 

d) Remainder theorem: If a polynomial f(x) is divided by (x – a) then the remainder is f(a) 

e) Factor Theorem: If P(x) is a polynomial in x and P(a) = 0 for any real number `a’, then (x – a) is a factor of P(x). Conversely, if (x – a) 
is a factor of P(x), then P(a) = 0. 

1. REAL NUMBERS 

Euclid’s Division Lemma 

 For positive integers a and b there exist unique integers q and r such that,   a = bq + r    (0  r < b) 

Fundamental Theorem of Arithmetic: 

 Every composite number can be expressed as a product of primes, and this factorization be unique, apart from the order in which the 
prime factors occur. 

 Remarks: Rational number p/q will contain terminating decimal expansion whenever prime factorization of q be in form of 2n×5m. 
Where m, n are some non-negative integers. 

2. POLYNOMIALS 

a) Some identifies necessary for factorization in HCF and LCM  
 a2 + 2ab + b2 = (a + b) (a + b) 
 a2 – 2ab + b2 = (a – b) (a – b) 
 a3 + b3 = (a + b) (a2 – ab + b2) 
 a3 – b3 = (a – b) (a2 + ab + b2) 
 ax + bx = (a + b)x 
 k4 + k2 + 1 = (k2 + k + 1) (k2 – k + 1) 

b) A real number a is said to be the zero of the polynomial P(x) if P(a) = 0 

c) If H is the HCF and L is the LCM of p(x) and q(x) then H  L = p(x)  q(x) 

d) Relationship between zeroes and coefficients of a polynomial. 

 P (x) = ax2 + bx + c a  0 

  +  =  b/a   ×  = c/a 
 Where  and  are zero’s of P(x). 

(e) Division Algorthin for polynomials. 

  If P(x) and g(x) are any two polynomials with g(x)  0, then we can find polynomials q(x) and r(x) such that 

 P(x) = g(x) × q (x) + r(x) 

 Where r(x) = 0  OR         degree of r(x) < degree of g(x) 

 

No solution A pair of parallel lines 
   

a b c

a b c2 2 2

1 1 1

Infinitely many solutions A pair of coincident lines 
   

a b c

a b c2 2 2

1 1 1

A Unique solution A pair of intersecting 
lines.   

a b

a b2 2

1 1

If The Systems Has The Graphs is 

 Elimination by Addition/Subtraction 

 Elimination by Substitution 

 Cross Multiplication Method [also known as Detached Coefficients method/Determinants method/Criss-cross method/Cramer’s 

c) The system of equation a1x + b1y + c1 = 0 and a2x + b2y + c2 = 0 
can be solved (the values of x and y can be found out) by method 
of 

b) In the system of equation a1x + b1y + c1 = 0 and  

 a2x + b2y + c2 = 0 

3. LINEAR EQUATIONS IN TWO VARIABLES 

a) General form of a linear equation is ax + by + c = 0 
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d) Verbal problems, which can be converted into a system of linear equations in two variables x and y, may be solved using any of the 
above methods to determine the values of the unknown quantities. 

Rule/Matrix inversion method (not in CBSE syllabus) finding the solution by graph 

2
 (Arithmetic mean of a, b) A.M. = 

a + b

2
    

n
{2a (n 1)d}nth term (tn) is tn =  “a + (n – 1) d”. Also tn = Sn – Sn–1, where Sn = Sum of first n terms 

`a’ is first term (t1) `d’ is common difference. [t2 – t1] or [t3 –t2] etc. 

In a series of numbers, the numbers progress maintaining a particular order. The series of numbers of the type “a, a + d, a + 2d, a + 3d, …” is 
called an Arithmetic Progression. 

5. ARITHMETIC PROGRESSIONS 

i) The graph of the quadratic equation ax2 + bx + c = 0 is a parabola, opening upwards if a  0 and opening downwards if a  0. Co-
ordinates of the vertex of the parabola: (–b/2a, –D/4a) 

h) The quadratic equation ax2 + bx + c = 0, can not be solved over real numbers if D is negative; (as our syllabus is concerned, we write 
no roots!). However it can be solved by splitting the middle term or using the quadratic formula if D is a perfect square; and can be 
solved only by using the formula if D is not a perfect square. 

g) If  and  are the roots of the quadratic equation in `x’ then the equation is x2 – (S.R.) x + (PR) = 0 where SR is  +  and PR is . 

f) The sum of the roots of the equation ax2 + bx + c = 0, (S.R) = –b/a. The product of the roots of the equation ax2 + bx + c = 0,         
(P.R.) = c/a. 

Additional Information 

e) To find the value of `k’ if the given equation has real roots, put D  0. Solve it. 

 If D = 0; then the roots are real and equal (coincident roots) 
 If D  0; then the roots are real and unequal (distinct roots) 
 If D  0; the the roots are unreal (imaginary roots) 

   

 Where D = b2 – 4ac is called discriminant ‘D’. 

d) The nature of the roots of the equation can be determined by finding the value of the discriminant `D’. 

2a 2a

    b b 4ac b D
x or x

2

 

b) Quadratic formula to find the value of x: 

a) General form of the quadratic polynomial is ax2 + bx + c; and the general form of the quadratic equation is ax2 + bx + c = 0, where a  
0. The real values of x that satisfy the equation are called the solutions of the equation or the roots of the equation. 

4. QUADRATIC EQUATIONS 

In a triangle, if the square on one side is equal to the sum of the squares on the remaining two, the angle opposite to the first side is a right 
angle. 

(Similar Triangles - Theorem 4) 

Converse of Pythagoras Theorem 

Pythagoras Theorem 

In a right triangle, the square on the hypotenuse is equal to the sum of the squares on the other two sides. 

The ratio of the areas of two similar triangles is equal to the ratio of the squares of the corresponding sides. 

(Similar Triangles - Theorem 3) 

If a line is drawn to one side of a triangle, the other two sides are divided in the same ratio. 

(Similar Triangles - Theorem 2) 

to be done for the examinations 

(Similar Triangles - Theorem 1) 

Basic Proportionality Theorem (Thales Theorem) 

6. TRIANGLES 
 

Result of Appolonius Theorem  In a  ABC, AD is a median and AE is an altitude, then AB2 + AC2 = 2AD2 + ½ BC2 

 

Some important properties in similar triangles: 

Two triangles are similar if ... AA similarity, SSS similarity, SAS similarity 

Angle bisector property ... The bisector of an angle of a triangle divides the opposite side in the ratio of the sides containing the angle. 
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Distance formula is used to establish the co-linearity of 3 points. 

 

 

 

 

 

  
 3 3

    x x x y y y
,1 2 3 1 2 3Centroid G of triangle ABC with A(x1, y1), B(x2, y2), C(x3, y3) is 

  
 2 2

  x x y y
,1 2 1 2Coordinates of the midpoint P of AB are 

  
 m n m n

 mx nx my ny
P , P2 1 2 1

x y

If P divides AB externally in ratio m : n, then,  

  
 m m m m

 m x m x m y m y
P , and P

1 2 1 2

1 2 2 1 1 2 2 1
x y

is given by the formula 

x y  

Section formula  coordinates of the point P that divides the segment joining the point A (x1, y1) and B(x2, y2) in the ratio m1, m2 internally 

2 2Distance between the origin (0, 0) and the point (x, y) is 

D (x x ) (y y )     2 2

2 1 2 1

7. CO-ORDINATE GEOMETRY 

Graph plane – Cartesian plane co-ordinates of a point (x, y) 

x-coordinate: Abscissa. 

y-coordinate: Ordinate 

Distance between two points 

* If positions of object and observer interchanged then angle of elevation and angle of depression be equal. 

To find the heights and distances in simple cases involving the angles of 30°, 45° and 60° only.  

9. HEIGHT & DISTANCES 

Angles of elevation and depression. 

cosec  2 2 2/3 1 

sin  0 1/2 1/2 3/2 1 

cos  1 3/2 1/2 1/2 0 

tan  0 1/3 1 3  

cot   3 1 1/3 0 

sec  1 2/3 2 2  

0° 30° 45° 60° 90°  
t-ratio 

sin /cos  = tan ; reciprocal ratios  cosec , sec , cot , sin2  + cos2  = 1; tan2  + 1 = sec2 , cot2 + 1 = cosec2. 

(Learn to write every t-ratio in terms of other ratios) 

Proving the identities based on the above 

t-ratios of complementary angles 

sin (90 – ) = cos , cos (90 – ) = sin , tan (90 – ) = cot . 

8. TRIGONOMETRY 

Theorem 6: Angles in the same segment of a circle are equal 

Some points to remember for solving problems: 

Theorem 5: (Degree Measure Theorem) The angle subtended by an arc of a circle at the centre is double the angle subtended by it at any 
point on the remaining part of the circle. 

Theorem 3: Angles in the same segment of a circle are equal. 

Theorem 2: The angle subtended by an arc at the centre is double the angle subtended by it at any point on the remaining part of the circle. 

Theorem 1: There is one and only one circle passing through three given non-collinear points. 

10. CIRCLES 

Chord properties  Equal chords of a circle are equidistant from the centre; Equal chords contain equal arcs; Perpendicular drawn from the 
centre to a chord bisects the chord; Equal chords of a circle subtend equal angles at the centre; If the sum of any two opposite angles of a 
quadrilateral is then the quadrilateral is cyclic. 
 
TANGENTS TO A CIRCLE 
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Theorem 4: Sum of either pair of opposite angles of a cyclic quadl. is 180°. 



d (r s)  . 2 2d (r s)  , length of the transverse common tangent is2 2apart, the length of the direct common tangent is

A tangent at any point of a circle is perpendicular to the radius through the point of contact. Tangents from the same external point of a 
circle are equal. If two circles touch each other internally or externally the point of contact lies on the line through the centres. Two circles 
may have zero, one, two, three, four common tangents depending their position, If two circles of radii `r' and `s' have their centres `d' units 

Some points to remember for solving the problems: 

Theorem 5: If two circles touch each other internally or externally, the point of contact lies on the line joining their centers. 

Theorem 4: If a line is drawn through an end point of a chord of a circle so that the angle formed by it with the chord is equal to the angle 
subtended by the chord in the alternate segment, then the line is a tangent to the circle.  

Theorem 3: If a line touches a circle and from the point of contact a chord is drawn, then the angles which this chord makes with the given 
line are respectively equal to the angles formed in the corresponding alternate segments. (Alternate Segments Theorem) 

Theorem 2: If PAB is a secant to a circle intersecting the circle at A and B and PT is a tangent, then PA  PB = PT2. 

Theorem 1: If two chords of a circle intersect inside or outside the circle, then the rectangle formed by the two parts of one chord is equal in 
area to the rectangle formed by the two parts of the other. 

Construction 9: to construct a quadrilateral similar to a given quadrilateral as per given scale factor. 

 

12. AREAS RELATED TO CIRCLE 

There is a constant ratio between circumference of a circle to it diameter. This is denoted by Greek letter  (read as pi). 

Construction 8: to construct a triangle similar to a given triangle as per given scale factor. 

Construction 7: to draw a triangle with given base, vertical angle and the median through the vertex. 

Construction 6: to draw a triangle with given base, vertical angle and altitude through the vertex. 

Construction 5: to draw circum-circle of a given triangle. 

Construction 4: to draw in-circle of a given triangle. 

Construction 3: to draw tangents to a circle from a point outside the circle without using the centre. 

Construction 2: to draw a tangent to a circle from a point out side the circle. 

Construction 1: to draw a tangent to a circle without using the centre. 

11. GEOMETRICAL CONSTRUCTIONS 

 


   – area of OAB 

360
r  =  

2

Area of the segment APB = Area of the sector OAPB–Area of OAB 

    . r


Length of an arc of a sector angle 2
360


     ( the angle of the sector in degrees.  

360
r
2

Area of the sector of angle 

 

r 

O

BA
P

     = 3.1416 (approx.) 

 

  =
20000

  
62832

or, circumference        =  ×  diameter 

         = 2r (where r is the radius of the circle) 

The great Indian mathematician Aryabhatta (A.D. 476 – 550) gave an approximate value of .  

 = π
diameter

 
circumference

3
  

2
r3

Hemisphere 2r2 3 r2 

3
  

4
r3

Sphere – 4r2 

3
  

1
r h2

Cuboid 2h (l +b) 2(lb + lh + bh) lbh 

Cylinder 2 rh 2 r (h + r) r2 h 

Cone  rl  r(l + r) 

13. SURFACE AREA & VOLUME 

Name of Solid LSA/CAS TSA Volume 

Cube 4a2 6a2 a3 
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 A pack of cards (52) are divided into 4 suits; Spades, Hearts, Diamonds and Clubs. AKQJ are face cards, KOJ are court cards. 

 Find out  Experiment, Random Experiment, Sample Space, Event, Equally likely events, Exhaustive events, mutually exclusive 
events. 

 Sample space of an experiment is the set of all possible outcomes. 

Probability of occurrence of an event E, P(E) is defined as the ratio of "Number of favorable outcomes/the total Number of possible 
outcomes" Throwing a die, taking out a particular card from a well-shuffled pack of cards etc. are the situations that will be considered in 
our study. 

The measure of uncertainty is discussed in this branch of Mathematics, Theory of Probability. Many Mathematicians; J Cardon, Pascal, 
Pierre de Fermat, Bernoulli etc., contributed for the development of this branch of mathematics. 

15. PROBABILITY 

 l  =  lowerlimit of the modal class. 
 h  =  size of the class – interval. 
 f1  =  frequency of the modal class. 
 f0  = frequency of the class proceeding the modal class. 
 f2  = frequency of the class succeeding the modal class. 

 
 

 
  

 f f f

f f
h

1 0 2

1
2

1 0Mode =  

     when n is even) 

 observations 
 

n 
  and +1 th

2

n
Median = Average of the th

2

 observation  (when n is odd) 
  2

n  1
thMedian  = 


     

1 x a

n h

By Step-deviation method 

  Mg = a + h.u where 

n
    where d = x – a 

1
M a fdg

By assumed mean method 

  

n
   

1
M f.xg  

 

14. STATISTICS 

Pictorial representation of statistical data – Pie Chart 

MEAN of the Grouped Data 

Problems involving transformation of one solid into another, combination of two different solids (right circular cylinder, cone, sphere, hemi 
sphere) are to be worked out. 

 where A is the area of the . 
3c

4 A
V ,

2

However, instead of remembering the formulae, you can derive the formula yourself from the basic dimensions, to get greater pleasure and 
confidence. 
A triangle with sides a, b, c is rotated about the side `c' to form a double cone. Its volume is 

3
     

1
V h (R Rr r )2 2 Volume 

R r h r    
2 2

 Where l =  2
( ) rl R r R       Total Surface Area   = 

2 2

FRUSTUM: (Bucket) 

Curved Surface Area  = ( )l R r   

    
   

     
4 2 4 n

   a a 180
A n tan or A n cot

2 2

Area of a regular polygon of `n’ sides with interior angle . 

 Probability of an impossible event is Zero 

 Probability of a sure event is 1 

 Probability is a rational number lying between 0 and 1. 

)  P(not E) = 1 – P(E) (represented by  P(E)


 P(E) = No. of favorable outcomes/Total number possible outcomes.  
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1 kWh = 3.6  106 J 

Potential Energy: P.E. = m  g  h (g = 9.8 ms–2) 

Units of Energy: The units of measurement of energy are the same as that of work. (J or kJ or MJ). The commercial unit of energy is 
kilowatt-hour. 

W = mgh. where `g’ is acceleration due to gravity. (g = 9.8 m/s2) 

1 kJ = 1000 J = 103 J, 1 MJ = 1000 kJ = 106J 

Work done against gravity: It is equal to the product of weight of the body and the vertical distance through which the body is lifted. 

For large quantities, work is expressed as kilo joules (kJ) and mega joules (MJ) 

Units of Work: The S.I. unit of work is Joule. 

1 Joule = 1 Newton  1 meter 


 or F  S cos 

Work = Force  Displacement in the direction of force:   

F  S

Work: A work is said to be done if a force displaces an object.  

the energy in the wind can rotate the blades of a wind energy may be used to perform mechanical work such as to draw ground water, to 
grind common and wheat, or for pottery, mining and metallurgy. 

work with the help of steam. 

Machine: The device or instrument which helps to do work quickly and more conveniently. 

Law of Conservation of Energy: Energy can neither be created nor destroyed but one form of energy can be converted into another form. 

Energy of Wind: When air moves (wind) it is moving with force and energy. it possesses kinetic energy. 

Uses of Wind (moving air) Energy: A sail boat used this kinetic energy of the wind to propel itself in the direction of the wind instead of 

Kinetic Energy: The energy possessed by a body due to its motion. 

Potential Energy: The energy possessed by a body due to its position. 

Heat Energy of Steam: The fire was used for cooking food, heating and lighting purposes. A Steam engine is a device to do mechanical 

1. Mechanical energy 2. Chemical energy 
3. Electrical energy 4. Thermal energy 
5. Sound energy 6. Magnetic energy 
7. Light energy 8. Atomic / Nuclear energy 

Various Forms of Energy: The various forms of energy are : 

Energy: Energy is the ability to do work. Energy of Food: stored in the body which is used to live, run, digging of earth, pulling and pushing 
etc. 

ENERGY 

PHYSICS 

Efficiency: It is ratio of the useful work done by the engine and the heat given to the engine. 

Mechanical Equivalent of Heat (J): The amount of mechanical energy of work required to produce a unit quantity of heat. 

Horse Power: It is also unit of power. 

1 H.P. = 746 W 

input energy/power
  Efficiency ()

output energy /power

1 Unit = 1 kWh = 3.6  106 J 

Heat energy: H = m  s  t 

1Second
  1 Watt 

1 Joule

Time taken
  Units of power is watt. Power 

Energy supplied

2
 where m is mass of the body and v is velocity of the body. 

1
mv2Kinetic Energy: K.E. 

  
Heat converted into work

Total heat supplied to the engine

Thermal Efficiency of an Engine: The extent to which a heat engine can convert heat energy into mechanical energy. 

Q Heat produced
   

w Work done
J
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Mechanical Advantage (M.A.) = W/E where W is weight lifted and E is effort applied. 

Quantity of heat gained by water = m  s  t 

s = specifice heat of water = 4200 J/kg°C 

t = rise in temperature 

Time taken Time taken t 2 t
   

Energy supplied Work done mgh 1 mv
or .

2

Power (P) = 

2
 

1
mv2Kinetic energy (K.E.) = 

Potential energy (P.E.) = mgh 

g = acceleration due to gravity = 9.8 m/s2 

IMPORTANT FORMULAE 

Work (W) = F  s where F = force and s = distance moved in the direction of force. 

Biogas = Methane (45 –70%) + Carbon dioxide + Hydrogen + Hydrogen sulphide. 

Biogas: The gaseous mixture produced by degradation of animal and plant wastes by anaerobic microorganisms in the presence of water is 
called biogas. 

Calorific value of a fuel: It is defined as the amount of energy liberated per gram of the fuel e.g. calorific value of hydrogen is 35 kJ/g. 

IMPORTANT UNITS 

 Work: Joule or Newton-metre.              Energy: Joule                                 Power: Watt (Joule per second) 

UNIT CONVERSIONS 

 1 W = 1 J/s, 1 H.P. = 746 W                        1 kilowatt hr or 1 kWh = 3.6  106 J                    1 Electrical unit = 1 kWH (or 3.6  106 J) 

Lignite: It is the brown variety of coal. It contains 30% carbon, 25% volatile matter and 40% moisture. 

Anthracite: It is also called hard coal. It contains 92% carbon, 5% volatile matter and 3% moisture. 

Bituminous: It is also called soft coal. It contains about 65% carbon. It is used for domestic purpose. 

Carbonization: The formation of coal from vegetable matter under high temperature and pressure is called carbonization. 

Destructive distillation of coal: The process of heating coal to high temperature (above 1000° in the absence of air). 

Different varieties of coal are: 

Coal: Coal is a highly complex mixture of carbon compounds and free carbon. Some nitrogen and sulphur compounds are also present in the 
coal. It is found in coal mines, situated deep under the surface of earth. 

Bio-gas: Bio-gas is a mixture of methane, carbon dioxide, hydrogen and hydrogen sulphide. Methane is the major constituent of bio-gas. 

Fossil fuels: Plants  (Coal, natural gas) and Animal  (petroleum) fossil fuels. Dry distillation or destructive distillation of wood 
produces charcoal. 

collectively called bio-mass. Bio-mass contains carbon compounds and is the oldest source of heat energy for domestic purposes. Examples 
of bio-mass used as a fuel are : Wood, cattle dung cakes, agricultural waste and dry wood. 

FUELS 

Fuel: Any material which provides energy on burning is called fuel. e.g. wood, coal, kerosene, petrol, diesel and domestic gas. 

Primary Fuels: Fuels which are used directly to produce heat are called primary fuels. 

Secondary Fuels: Fuels which are prepared from primary fuels are called secondary fuels. 

Bio-mass: The waste material of living objects (like cattle dung) and the dead parts of living objects (like plants, trees and animals) are 

x
 . or Q = m  s  t. If x gram of a fuel produces Q heat, then calorific value of fuel

Q

Tar 

IMPORTANT FORMULAE 

Calorific Value: Heat produced when 1 gram of a fuel is completely burnt. 

Heat absorbed = Mass  Specific heat  Rise in temperature 

i)  Peat: It contains 11% carbon. (ii) Lignite: It contains 38% carbon. (iii) Bituminous (soft coal) : It contains 65% carbon. 

Main Products of Destructive Distillation of Coal are: 

(i) Coal tar (ii) Coal gas (iii) Ammonium salt (iv) Coke 

Main Products of Petroleum are: 

(i) Gasoline or petrol (ii) Kerosene oil (iii) Lubricants (iv) Fuel oil (v) Petroleum gas (vi) Diesel oil (vii) Asphalt, (viii) Paraffin wax and (ix) 
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fission till whole of the fissionable material is disintegrated. 

Einstein Equation: E = mc2 

 where m = The mass lost or mass defect. 

 c = the velocity of light. E = amount of energy. 

Chain Reaction: A reaction in which the number of neutrons goes on increasing the number of neutrons goes on increasing rapidly during 

Cause of tremendous Amount of Energy: The cause of tremendous amount of energy during the nuclear fission is the loss of mass. The 
loss of mass is also called mass defect. 

 92U
235 + 0n

1  56Ba139 + 36Kr94 + 0n
1 + Energy 

ii) Nuclear Fission Reactions: The process of splitting of a nuclear of a heavy nucleus into a number of nuclei of smaller mass with the 
liberation of large amount of energy is called nuclear fission. For example 

liberation of a large amount of energy is called fusion reaction. For example; 

 1H
2 + 1H

2  2He4 + Tremendous Energy. 

amount of energy. 

Types of Nucelar Reactions: 

i) Nuclear Fusion Reaction: The process in which two or more nuclei of lighter atoms combine to form a heavy nuclear with the 

4. Tidal Energy: The energy obtained from tidal is called tidal Energy. 

5. Nuclear Energy: The energy obtained due to splitting up of nuclei of the atoms is called nuclear energy. 

 Nuclear Reaction: The reaction in which the nuclei of the atoms undergo change forming new atoms and releasing a tremendous 

 Disadvantages of Solar Energy:  
 i) It is not available all the time.  
 ii) It is very much diffused and scattered. 

3. Solar Energy: The energy obtained from the sun is called solar energy. 
 Advantages of Solar Energy: 
 i) It is inexhaustible source of energy.  
 ii) It is does not cause pollution 
 iii) It is available free of cost. 

 Principle of hydro-electric power: The potential energy of the water stored at great heights in the dams is converted into kinetic 
energy by flowing water to flow at high speeds due to which electricity is generated. The electric power so generated is called 
HYDROELECTRIC POWER. 

that the moving water rotates the water wheel and this water wheel can be made to turn machines which do work for us. 

SOME OTHER FORMS OF ENERGY 

1. Wind Energy : The energy possessed due to moving air is called wind energy. 

 Advantages :  

 i) It does not cause any pollution.  

 ii) The source of wind energy is air.  

 iii) It is available free of cost. 

2. Water Energy: The energy possessed due to flowing of water is called the water energy. 

 Water Wheel: The device used for obtaining energy from flowing water is called water wheel. The basic principle of water wheel is 

Nuclear fuel: The fissionable material used in the nuclear reactor is called nuclear fuel. For ex., U235, Pu239. 

 

Controlled Chain Reaction: Conducted in a nuclear rector. 

Uncontrolled Chain Reaction : Conducted in a bomb. 

Nuclear Reactor: It is a device which is used for carrying out fission reaction at a controlled rate. It is used to generator electricity. 

Focal length f 

Magnification M 

Distance of the object from the mirror or lens u 

Dioptre (Power of a lens) D 

Length of the microscope tube L 

distance of the image from the mirror or lens v 

Focal length of the eye piece  F 

Focal length of the objective  F 

Size of the object (say, height) O 

Least distance of distinct vision D (or d) 

LIGHT 

NOTATIONS 

+91-7000879945       Saiplaza Shrinagr Raipur C.G        anjitacademy@gmail.com 08



 

f u v
  is called the mirror formula. Mirror Formula: 

1 1 1

According to the sign convention for mirrors, the focal length of a concave mirror is negative and that of a convex mirror is positive. The 
focal length of convex lens is positive. While that of a concave lens is negative. 

Sign convention for spherical mirrors and lenses: All distances on the principal axis are measured from the pole of the mirror (or form the 
optical center of the lens). The distances measured in the direction of the incident ray are taken as positive. The distances above the principal 
axis are considered positive and below it are negative. 

sunlight passes through prism it disperses into seven colours, i.e., seven wavelengths. 

ii) The incident ray, the refracted ray and the normal all lie in the same plane. 

Refraction through prism: When light passes through a prism 

i) It always bends towards the base of the prism. 

ii) A prism divides the light passing through it into its corresponding wavelengths. This process is called dispersion of light. When 

  =  cons tan t
sin r

 
sin i

of the incidence). 

Irregular reflections also follow the above laws. 

Laws of refraction : 

i) The ratio of sine of the angle of incidence to the sine of the angle of refraction for a particular pair of media is constant, i.e., 

i) It is an invisible energy which causes the sensation of sight. 

  ii) It is form of energy which produces in us a sensation of sight, It is not visible but helps us in seeing objects. 

Laws of Reflection : 

i) Angle of incidence is equal to the angle of reflection.  

ii) The incident ray, the reflected ray and the normal all lie in the same plane. 

Total internal reflection : This is a phenomenon where the surface of a refracting medium behaves as a reflecting medium (for certain angles 

Light:  

Microscope: Microscope is an optical device which produces a highly magnified image of very small object. In a compound microscope, 
both objective and eye-piece are convex lenses. Objective is small focal length. Eye-piece is large focal length. The magnification of a 
simple and a compound microscope is given by,  

f v u
   

Lens formula: The lens formula is 

1 1 1

A concave lens always forms a virtual, erect and a diminished image, whatever, may be the distance of the object form the lens. 

Images formed by a Lens: A convex lens forms a real and inverted image for all the positions of an object at and outside the focus (F). 
However, when the object is placed between F and O, the image formed by a convex lens is virtual and erect. 

Power of a Lens: Reciprocal of the focal length of a lens measured in meters is called the power. Power of a lens is described in dioptre (D) 
units. 

Optical center of a lens: The center point of a lens is called its optical center. A ray of light passing through the optical center does not 
suffer any deviation. 

A lens which is thicker at the edges and thinner at the center is called a concave lens. A concave lens is called a diverging lens. 

Lens: A piece of any transparent material bounded by two curved surfaces is called a lens. A lens which is thicker in the middle and thinner 
at the edges is called a convex lens. A convex lens is also called converging lens. 

u
 ) 

v
M


 , (Magnification of a lens is given byM

u

Magnification: The ratio of the size of the image to that of the object is called magnification. For a mirror, magnification (M) is given by, 

v

 

f
 for normal adjustment. 

f
M 0object. The magnification of a Galilean telescope is given by

astronomical telescope is inverted. In Galilean telescope, the eye-piece is a concave lens of short focal length and small aperture. The 
objective is a convex lens of long focal length and large aperture. The final image formed in Galilean telescope is erect with respect to the 

f
 for normal adjustment. The image formed in an 

f
M

e

0heavenly bodies. The magnification of an astronomical telescope is given by

Telescope: Telescope is an optical instrument which is used for seeing far-off objects. The two refracting telescopes are (i) astronomical and 
(ii) Galilean telescopes. Astronomical telescope has two convex lenses. The convex lens of large focal length and large aperture is used as 
objective and the convex lens of short focal length and small aperture is used as the eye-piece. Astronomical telescope is used for seeing 

 
f f

D L
M

e 0

For compound microscope 

f
  or M = D/f normal adjustment 

D
1

 

For simple microscope M = 
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Colour Blindness: It is a defect of eye due to which a person is not able to distinguish between certain colours. Colour blindness is a genetic 
disorder. 

(iii) Red + Green = Yellow (iv) Red + Green + Blue = white  

(i) Red + Blue = Magenta (ii) Blue + Green = Cyan (peacock blue )  

Primary and secondary colours: The red, green and blue are the primary colours. The colours obtained by mixing primary colours are 
called secondary or composite coloures e.g.,  

Dispersion of white light: The process of splitting white light into its seven constituent colours is called dispersion of white light. The band 
of seven colours is called spectrum of visible light. Rainbows are formed due to the dispersion of white light by small droplets of water 
hanging in the air after the rain.  

e 0

1 1 1

f v u
  where, f = Focal length of the lens, v = Distance of the image, u = Distance of the object. 

Power of a lens 

IMPORTANT FORMULAE 

Focal length of mirror 

 
1 1 1

f v u
   

Where, f = focal length of mirror, u = Distance of the object, v = Distance of the image. 

 
1

Focal length (in meters)
  

100

Focal length (in cm)
  

 
1 100

D
f (m) f (cm)
   

 Magnification by a lens 
size of the image

size of the object
  

 
1

M
O
  

 Magnification by a lens 

 
Distance of the image from the optical centre V

M
Distance of the object from the optical centre u

   

 Magnification of a microscope 

 
Length of microscope  Least distance of distinct vision

Focal length of eye piece  Focal length of objective





 

 
L D

M
F F





 
 

Defects of Vision   Remedy 

 (i) Myopia   Concave lens 

 (ii) hypermetropia  Convex lens 

 (iii) presbiopia  Bifocal lens 

 (iv) astigmatism  Cylindrical lens 

ELECTRICITY AND ITS EFFECT (NOTATIONS) 

Voltage (potential difference)  V 

Power  P 

Charge  Q 

Work  W 

Resistance in ohm  R 

Current  I 

Time  t 

The current flowing through a circuit is measured by a device called ammeter. Ammeter is connected in series with the conductor. The 
direction of the current is taken as the direction of the flow of positive charge. 

IA = 1 C/s. 

  . The SI unit of current is ampere (A). or I
Time t

Current
Ch arge Q

Laws of electric forces:  

i) Like charges repel and unlike charges attract each other. 

ii) Charge on a conductor resides on its outer surface. 

Current: The time rate of flow of charge (Q) through a conductor is called current (I) is given by, 
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Simple V voltaic cell: It consists of zinc cathode, copper anode and dilute sulphuric acid as electrolyte. Its e.m.f. is 1.08 V. 

Electromotive force: The potential difference at the terminals of cell in an open circuit is called electromotive force ( e.m.f) and is denoted 

by letter E.  

Secondary cell: A cell which initially stores electric energy in the form of chemical energy, which on demand is converted into electric 

energy is called secondary cell. 

Electric cell: It is the simplest form of arrangement to maintain a constant potential difference between into electrical energy is called 

primary cell. 

Law of Combination of Resistances in Parallel: When number of resistances are connected in parallel, the reciprocal of the equivalent 
resistance is equal to the sum of the reciprocals of the individual resistances. 

The equivalent resistance of a number of resistances connected in series is higher than each individual resistance. 

If resistance R1, R2, R3, … etc. are connected in series then the equivalent resistance (R) is given by, 

R = R1 + R2 + R3 + … 

Law of Combination of Resistances in Series: When a number of resistances are connected in series, their equivalent resistance is equal to 
the sum of the individual resistances. 

Equivalent Resistance: A single resistance which can replace a combination of resistance such that current through the circuit remains the 

same is called equivalent resistance. 

Insulator: A material which does not allow heat and electricity to pass through it is called an insulator. 

Rubber, dry wood etc., are insulators. 

Resistor: High-resistance materials are called resistors. Resistors become hot when current flows through the Nichrome wire is a typical 

resistor. 

Conductor: Low-resistance material which allows the flow of electric current through it is called a conductor. All metals are conductors.  

Resistance: Resistance is appropriate of a conductor by virtue of which it opposes the flow of electricity through it. Resistance is measured 

in Ohms. Resistance is a scalar quantity. 

   I or V I R
R

 
V

Ohm's law: At any constant temperature, the current (I) flowing through a conductor is directly proportional to the potential (V) applied 

across it. Mathematically, 

Action Potential: The sudden change of potential difference across the membrane of a neuron cell because of any external stimuli is called 
the action potential. 

Neuron: Neuron is a specialized cell which transmits the signals registered by any sensory organ into electrical impulse. 

(a) Hydroelectric power stations ; (b) Thermal power stations; (c) Nuclear (or atomic) power stations (d) Solar power plant / wind power 
plants.  

Electric Power Plant: The set-ups which can produce large quantity of electricity, form a few kilowatts to a few hundred megawatts, are 
called power plants. There are three types of power stations (plant)s). These are, 

Electric generators are classified as the alternating current (AC) generators, and direct current (DC) generators depending upon the nature of 
current produced by the generator. 

Electric Generator: A device which converts mechanical energy into electrical energy is called an electric generator. 

Fleming's Right Hand Rule : Stretch out the forefinger, the middle finger, and the thumb of the right hand such that these are mutually 
perpendicular to each other If the forefinger shows the direction of the magnetic field, thumb shows the direction of motion of the conductor 
then the middle finger gives the direction of current produced in the conductor. 

Rating of an Electrical Appliance: The values of voltage and wattage of an electrical appliance taken together is called its rating. 

The SI unit of electric power is watt (W). The power of a machine doing work at the rate of 1 Joule per second is equal to one watt. 

Electrical Energy = Electrical power  Time. 

t R
     

W V
P VI l R

2
2

The SI unit of electrical energy is Joule. One Joule is the amount of energy consumed when an electrical appliance of one watt rating is used 
for one second. The commercial (practical) unit of electrical energy is kilowatt-hour (kWh). 

Electrical Energy: Capacity of the flowing electricity to do work is called its electrical energy. 

Electrical energy = V I t = l2 Rt. 

The equivalent resistance of a number of resistances connected in parallel is less than all the individual resistances. 

    
1 1 1 1

R R R R1 2 3

If resistance R1, R2 and R3, … etc. are connected in parallel then the equivalent resistance (R) is given by, 
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IMPORTANT FORMULAE 

Q = ne  Total charge on a body = no. of electrons × charge on one elecron 

Electrical charge = Current  Time. Q = I  t 

Potential difference = Current  Resistance 

V = I  R, Power = (current)2  Resistance 

P = I2  R Work = Potential difference  Charge 

W = V  Q Work = (current)2  Resistance  Time 

W = I2  R  t, Work = Potential difference  Current  Time 

W = V  I  t, Work = Power  Time, W = P  t 

Equivalent resistance = Sum of resistances of all resistors connected in series 

 R = R1 + R2 + R3 + … 

Equivalent resistance  
1

[Sum of all the resistances connected in parallel]
  

1 2 3

1 1 1 1
...

R R R R
     

 F = BIL = Bqv [Flemming’s Left hand rule] 

 

IMPORTANT UNITS 

Electric Current: Ampere. Electric Charge : Coulomb. Potential Difference : Volt. Resistance : Ohm, Magnetic Field : Tesla 

16. Neutralisation Reaction : Acid + Base  Salt + Water 

17. Oxidation Reaction : Gain of oxygen / loss of hydrogen / loss of electrons. 

18. Reduction Reaction : Gain of hydrogen / loss of oxygen / gain of electrons. 

19. Corrosion of Metals : Formation of layer of undesired compounds such as oxides or hydroxides. 

20. Rusting : Slow conversion of iron into its hydrated ferric oxide. 

21. Rust : Flaky, non-sticking brown powder formed on surface of iron. Fe2O3.xH2O (Hydrated ferric oxide) 

22. Rancidity : Process due to which fat and other cooked materials go bad at room temperature. 

products. 

9. Exothermic Reaction : Which proceeds with the release of heat energy. 

10. Endothermic Reaction: Which proceeds with the absorption of heat energy. 

11. Chemical Decomposition Reaction: Chemical compound decomposes on heating or absorbing some kind of energy. 

12. (i)  Thermal decomposition - Heat energy is absorbed 

 (ii) Electrochemical Decomposition – Electric energy is absorbed 

 (iii) Photo Decomposition – Light energy is absorbed. 

13. Displacement Reaction : When a more active element displaces a less active element form its aquous ionic compound. 

14. Double Displacement Reaction : Two ionic compounds react by exchanging their ions/radicals to form two new compounds. 

15. Precipitation Reaction: In double displacement reaction when an insoluble salt is formed and hence forms precipitate. 

equal. 

7. Balanced chemical equation: Chemical equation in which no. of atoms of each element are same on both sides. 

8. Complete Chemical equation: A balanced chemical equation which symbolically represents the physical state of reactants and 

1.  Chemical Reaction : Any chemical change. 

2. Chemical Equation : Shorthand representation of chemical reaction 

3. Word Equation :  A chemical equation which represents a chemical reaction briefly in words. 

4. Reactants: Substances which take part in a chemical reaction. 

5. Products : Substances formed as a result of chemical reaction. 

6. Skeletal Equation: Chemical equation expressed in symbols and formulae but no. of atoms of different elements on both sides are not 

CHEMICAL REACTIONS AND EQUATIONS 

CHEMISTRY 
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For setting of fractured bones, it finds its application in medical treatment. 

Lime: Known as quick lime also (CaO)  

Produced by heating lime stone (CaCO3) 

It is used as a drying agent, and for the manufacture of glass and cement. 

It is obtained by heating gypsum, (CaSO4.2H2O) 

It is used in making toys, statues etc. 

 

pH-Scale: It has a range from 0 to 14. 
For  acids, pH = 0 to 7 
 bases, pH = 7 to 14 
pH of pure water = 7 

Washing Soda: Common Name: Soda Ash 
Chemical Formula: Na2CO3.10H2O 
Raw materials used for the manufacture are NaCl, NH3 and limestone (Solvay’s process). It is used for the manufacture of glass, soap, paper 
etc. 

Baking Soda: Sodium hydrogen carbonate (NaHCO3) along with small amount of tartaric acid. Obtained as the primary product of Solvay’s 
process. 

It is used as an antacid, as an additive in food and drinks. It is also used as an essential ingredient of a fire extinguisher. 

Bleaching Powder: Chemical Name: Clacium oxychloride [CaOCl2] 

Manufactured from slaked lime and chlorine [Ca(OH)2 and Cl2] 

It is used as a disinfectant, as an oxidizing agent and for bleaching. 

Plaster of Paris: Calcium sulphate hemihydrate (CaSO4.2H2O) 

ACIDS BASES AND SALTS 

Acids: They are electrolytes which can provide H+ion in a solution, e.g., hydrochloric acid, ethanoic acid. 

Bases: Such electrolytes furnish OH– ion in an aqueous solution, e.g., sodium hydroxide, ammonia. 

pH of a solution: It is the negative logarithm of H+ion concentration. 

pH = –log[H+] 

METALS AND NON-METALS 

Metals: The elements which have the properties of luster, malleability and ductility, high thermal and electrical conductivities. The metals 
have a good tendency to loose electrons. 

Non-metals: The elements which do not have the above mentioned properties. These have a tendency to gain electrons. 

Metalloids: The elements having the properties of metals as well as non-metals.  

Malleability: The property due to which metals can be hammered into very thin sheets. 

Ductility : The property by which metals can be drawn into thin wires. 

Electrical conductivity: The phenomenon of flow of electrical current. 

Acidic oxides: Non-metallic oxides are acidic, they turn blue litmus red e.g., CO2, P2O5 

When acidic oxides react with water, they form acids. 

 2 2 2 3
carbonic acid

CO  H O  H CO  

Basic Oxides: Metallic Oxides are basic, they turn red litmus blue and when they react with, they form bases. 

 
2

Sodium hydroxide
NaO  H O  2NaOH  

Amphoteric oxides: Certain oxides of metal behave both as acidic as well as basic oxides. They are known as amphoteric oxides. 

Neutral oxides: Certain oxides of non metals behave as neither acidic nor basic oxides. Such oxides are known as neutral oxides. 

Monatomic: Elementary molecules containing only one atom. 

Polyatomic: Molecules containing more than one atom. 

Hydrides: Binary compounds containing hydrogen 

Corrosion: Any process of chemical decay of metals due to the action of the surrounding medium is corrosion. Most metals and alloys are 
attacked by oxygen, moisture and acids. 

Froth flotation: A method of separation of ores in aqueous suspension by formation of a moderately stable foam by addition of a small 
quantity of suitable reagent followed by aeration. 

Refining: The process of purifying the crude metal. 

Alloy: A homogeneous mixture of two or more metals or a metal and a non-metal.  

Amalgam: Special class of alloys in which one of the constituent metals is mercury. 

Superconductivity: The phenomenon of loss of electrical resistance by a metal on cooling it to extremely low temperature. 

Allotropes: The different forms of the same element having same chemical properties but different physical properties are called allotropic 
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Molecular formulae: Gives the exact number of atoms of various elements present in a compound. 

Structural formulae: Gives the spatial arrangement of atoms of various elements present in a compound.  

Homocyclic or Carbocyclic or Alicyclic compounds: The compounds in which the carbon atoms are arranged in a cyclic fashion. 

Heterocyclic compounds: Organic compounds in which atoms like nitrogen, oxygen, sulphur etc. are present in the ring in addition to 
carbon. 
Functional Group: A characteristic group present in an organic compound. (Eg. aldehyde, alcohol, acidic etc.) 

Alkanes: are the saturated hydrocarbons in which all the carbon bonds are singly bonded, because all the four valencies of carbon are 
satisfied. They have the general formula CnH2n–2. 
Isomerism: The phenomenon in which different compounds have different structural formulae but same molecular formulae. 

forms. This phenomenon is called allotropy. 

Phosphorescence: The property by which a substance like white or yellow phosphorous glows in dark. 

Vulcanization: The process of heating natural rubber with sulphur to improve its properties. S2Cl2, Tetramethyl thorium disulphide, Se, Te, 
organic peroxides are used with additives to affect rate of vulcanization. 

CARBON AND ITS COMPOUNDS 

Allotropy: The phenomenon of existence of element in two or more forms in same physical state which are chemically identical. 

Organic compounds: Hydrocarbons and their derivatives are organic compounds. (Organic-chemical substances of animal or plant-origin). 

Hydrocarbons: Compounds made of carbon and hydrogen are known as hydrocarbons. 

Catenation: It is a unique property found in some elements as in carbon in which carbon atoms have the ability of combining with 
themselves to form numerous compounds in different ways. 

Organic chemistry: Study of hydrocarbons and their derivatives is called organic chemistry. 

Aromatic compounds: Organic compounds in which carbon atoms are arranged in a six members ring having characteristic properties. 
(Aroma-smell) 
Aliphatic compounds: Compounds in which carbon atoms are arranged one after another in a chain like fashion. 

Saturated compounds: Compounds in which all the bonds between the atoms are single bonds. 
Unsaturated compounds: Compounds which contain a carbon-carbon double bond or a carbon-carbon triple bond.  

Combustion: Burning an organic compound in air or oxygen. Carbon dioxide and water are the products of combustion. 

Molasses: The mother liquor left after the crystallization of cane sugar. 

Rectified spirit: 95.6% pure alcohol.  

Absolute alcohol: Process of decomposition of organic compounds brought fermentation by certain enzymes is known as fermentation. 

Esterification: Formation of an ester by the combination of an acid with an alcohol. 

Glacial acetic acid: 100% pure acetic acid.  

Rayon: Rayon is a man made material which consists of purified cellulose in the form of long fibres. 

Nylon: It is polyamide fiber formed by the condensation polymerization of aliphatic diamines with aliphatic dicarboxylic acids. Also formed 
from caprolactam. 

Periodic Classification of Elements 

Elements are classified on the basis of similarities in their physical and chemical properties. 

Doberenier grouped elements into triads. 

Newland grouped elements on the basis of law of octaves. 

Mendeelev grouped elements in the increasing order of their atomic masses and the similarity in chemical properties. 

Mandeleev was able to predict the existence of some elements on the basis of gaps in the periodic table. 

Moseley discovered that fundamental property of an element is its atomic number, rather than atomic mass. He revised Mandeleev 
Periodic Table on the basis of atomic numbers of elements and removed some of its anomalies. 

Elements in the long form of Modern Periodic Table are arranged in 18 vertical columns called groups and 7 horizontal rows called 
periods. 

The elements arranged in the long form of periodic table show (i) periodicity of properties (ii) atomic size (iii) valency (iv) metallic and 
non-metallic character. 
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cent of energy of glucose in the form of adenosine triphosphate (ATP). 

Metabolism: Organisms take raw materials during nutrition and derive energy from the food prepared through the process of respiration.  

Glucagon: Secreted by the alpha cells of Islets of Langerhans, regulates the conversion of glycogen into glucose. 

Glucose: A common hexose (six-carbon) sugar; chief fuel in the metabolism of living organisms. 

Glycerol: A three-carbon alcohols which is a constituent of all fats. 

Glycolysis: Anaerobic process of enzymatic breakdown of glucose into pyruvic acid that occurs in the cytoplasm and releases only 5 per 

Insulin: Secreted by beta cells of Islets of Langerhans in Pancreas, controls transformation of glucose into glycogen. It's deficiency in the 
body creates a disease called diabetes in which the level of glucose in the blood rises up. 

Osmotic pressure: The applied pressure required to prevent the flow of a solvent across a selectively permeable membrane which separates 
a solution from the pure solvent; the force that a dissolved substances exerts (by virtue of the motion of its molecules) on a semipermeable 
membrane through which it cannot pass. 

and ions in the body fluid. 

purification of blood from a patient suffering kidney failure. 

Diffusion: The spontaneous movement and scattering of particles (atoms and molecules) of liquids, gases and solids. 

Osmoregulation: The process by which a cell or an animal controls the amount of water in its body and the concentration of various solutes 

animals. 

Ultra filtration: The process of filtration taking place in nephrons under pressure.  

Dialysis: The process of selective filtering out small molecules and retaining large molecules such as proteins. The term also applies to the 

Nephron: The anatomical and functional unit of the vertebrate kidney. 

Urea: One of the end products of protein metabolism; soluble in water excretory waste of aquatic animals and amphibians. 

Ureter: The fibromuscular tube that conveys urine from a kidney to urinary bladder. 

Urethra: The membranous canal by which urine is conveyed from the urinary bladder to the exterior. 

Uric acid: An end product of nucleic acid and protein metabolism with a low solubility in water, particularly abundant in certain terrestrial 

Kidney: Organ which filters various liquid wastes from blood and separates them as urine, thus, maintains homeo-stasis and excreting 
waste. 

lower levels are acidic, higher ones are basic. 

Fats: Any of glycerol esters of fatty acids which form a class of natural organic compounds. It is a concentrated source of energy. 

Fatty acids: Monobasic aliphatic carboxylic acids; a constituent of fat, insoluble in water. 

pH: An expression used to indicate acidity or alkalinity; a logarithmic index for the hydrogen ion concentration in solution. Neutral pH is 7, 

Carbohydrates: An organic compound of carbon, hydrogen and oxygen in which the atoms of hydrogen and oxygen are in the ratio of 2 : 1 
e.g., sugars, starch and cellulose. 

Adulterants: The undesirable substances which are added to the foodstuffs. 

Nutrition: It is a process concerned with the intake of food, metabolism of food in organs and cells and its utilization. 
Food Habit: The type of food consumed according to the taste of a person and its availability in the region. 
Nutrients: The materials which constitute food and are very essential for the survival of living beings. 
Components of food: The main components of food are carbohydrates, proteins, fats, vitamins, minerals, water and roughage  
Hydrogenation of oils: The process of conversion of an unsaturated fat by the addition of hydrogen in the presence of a catalyst. 
Proteins: Organic molecules containing carbon, hydrogen, oxygen, and nitrogen. 
Vitamins: Complex organic compounds present in small amounts in our food. 
Balanced Diet: A diet which contains all the nutrients in the adequate amount for energy, growth repairs and regulation of body processes. 
Roughage: It is indigestible plant cellulose which helps to retain water, adds bulk to the food and prevents constipation. 
Hypovitaminosis: Deficiency disease caused due to the less intake of vitamins in our diet. 
Anaemia: The deficiency of iron in the food results in the disease called anemia. 
Goiter: Abnormal enlargement of the thyroid glands situated in the neck. 
Endemic diseases: The diseases which are restricted to a specific region because of specific environmental conditions e.g., Cholera is an 
endemic disease in Asia. 
Food Adulteration: The mixing of undesirable substances in the food. 

NUTRITION 

LIFE PROCESS - I 

Mechanical digestion: Digestion by physical activities of body parts like chewing etc. 

Chemical digestion: Digestion involving various chemical reactions all of which are catalyzed by a number of enzymes. 

Biological reactions: The chemical reactions occurring inside the bodies of living organisms. 

Foods: Organic compounds used in the synthesis of new biomolecules and as fuels in the production of cellular energy. 

BIOLOGY 

Assimilation: Conservation of nutritive materials into protoplasm. 

Exothermic reaction: A reaction in which heat is evolved. 

Endothermic reaction: A reaction in which heat is absorbed. 

Chemosynthesis: A biological mechanism by which the energy can be derived from certain chemical reactions e.g.., some group of bacteria 
can synthesize substances from inorganic matter.  

Catabolism: Destructive metabolism involving breakdown of large organic molecules often with the liberation of energy e.g., respiration, 
digestion. 
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Carbon fixation: Reduction of  into glucose, food-making process. 

Fermentation: The energy-yielding enzymatic breakdown (oxidation) of organism substrate, especially carbohydrates that takes place in 
certain micro-organism such as yeast, molds and bacteria under anaerobic conditions, usually accompanied by the evolution of heat and 
carbo dioxide and formation of alcohol, lattice acid and certain other organic acids. 

takes place. 

and 90 beats per minute in the resting state. 

Capillaries: Very  thin walled (walls just one cell thick) tiny blood vessels. Capillaries ultimately join to form venules. 

Glomerulus: A tuft of capillaries inside the Bowman's Capsule. 

Active transport: An energy requiring mechanism which make the selective transportation of solutes (i.e., glucose, amino acids and salts) 

Arteries: The narrow blood vessels having thick and elastic walls. They carry mostly oxygenated blood from heart to various parts of body. 

Veins: The wider, thin-walled blood vessels which carry mostly deoxygenated blood from various parts of the body to the heart. 

Atrium (Auricle): The upper chamber of the heart receiving blood from the veins. 

Pulse: The heart beat felt on certain arteries lying next to a bone. The pulse rate is the same as the heart beat rate and average between 70 

WBCs or leucocytes: Larger, fewer in number than the RBCs and with one nucleus each. They number about 5000 per cubic millimeter of 
blood. They are of five types : lymphocytes, monocytes, neutrophils, eosinophils and basophils. Major function-providing immunity to body. 

Hemoglobin: A protein with iron containing molecules, transports oxygen. 

RBCs or Erythrocytes: Round, biconcave, disc like structures, thinnest at the centre and without any nuclei. Main constituent Å 
hemoglobin. They number about 5 million per cubic millimeter of blood. 

atmospheric carbon dioxide and transforming it into food in the presence of sunlight and water. 

Anaerobe: An organism that does not require air or free oxygen for its cellular respiration. 

Lung: Either of the paired air-filled sacs, usually in the interior part of trunk of most tetrapods which function as main organs of respiration. 

Stomata: The pores on the leaf surface for exchange of gases. 

Lenticel: A gap in the bark of a twig through which exchange of oxygen and carbon dioxide can occur. 

Translocation: Movement of water, mineral salts and organic substances from one part of a plant to another. 

Xylem: Plant tissue through which ascent of sap takes places. 

Phloem: The tissue through which conduction of food takes place in plants. 

Physiology: The branch of biology which deals with functioning and interrelationships of tissue cells, tissues and organs of the body. 

Photosynthesis: It is a complex physiological mechanism by means of which green plants ( with chlorophyll) are capable of capturing 

Anaerobic respiration: Cellular respiration carried out without the help of oxygen. It includes glycolysis and alcoholic fermentation in 
yeast and lactic acid formation in skeletal muscles. 

cycle, electron transport chain and oxidative phosphorylation. 

the presence of oxygen. 

Expiration: The act of breathing out air from lungs. 

Aerobic respiration: Cellular respiration carried out with the help of oxygen. it includes glycolysis, oxidative decarboxy-lation, Kreb's 

Oxidation:  

1. A chemical reaction that increases the oxygen content of a compound.  

2. A chemical reaction in which a compound loses electrons. 

Respiration: A fundamental biological process by which complex food is broken into simpler compounds along with release of energy in 

Foetus: The embryo of a mammal, especially a human , when development has reached a stage at which main features of an adult form are 
recognizable. 

Fertilization: Fusion of male and female gametes. 

The tissue grows out into an unorganized mass called callus. Small portions of callus are put in an other medium which induces 
differentiation of plantlets. These plantlets are transplanted in pots or soil and raised to maturity. 

Adventitious root: A root that arises from any part of the plant from the primary root (radical) or its branches. 

Layering: A branch of plant is covered by moist soil with growing tip above the soil. 

Tissue culture: In this, a small piece of tissue is cut from a plant and kept in a container with a nutrient medium under proper conditions. 

Multiplicative growth: In higher plants zygote divides by repeated mitotic cell divisions or cleavage and the number of cells increases but 
the cell size gets smaller. Hence, at the end of cleavage the total mass and size of the organism remains the same, even though cell 
multiplication morphogenesis (i.e., mode of development of shape of cells and organs) and differentiation may have occurred. This type of 
growth is called multiplicative growth. 

Diffused growth: In unicellular organisms growth means an increase in the synthesis of material, proliferation in the number of cellular 
organelles and ultimately an expansion in cell size. Cell division is responsible for an increase in their population. This pattern of growth is 
called diffused growth. 

Growth: Permanent and irreversible increase in shape , size and body weight of an organism. Growth refers to increase in cell size and 
number of total mass. 

Differentiations : The qualitative distinction between the cells, tissues and organs of an organism e.g., xylem cells and phloem cells in 
plants, muscle cells, nerve cells and blood cells in human beings and higher animals. 

LIFE PROCESS - II 
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Enzyme: A protein catalyst produced within a living organism that accelerates specific chemical reactions. Enzymes are also known as 
biological catalysts. 
Insulin: A pancreatic hormone secreted in the beta-cells of islets of Langer-has; controls sugar metabolism i.e., decreases the level of 
glucose in blood 
CNS (Central Nervous System) : Series of nerves which link the CNS with various organs. 
Reflex: An automatic response to a stimulus which is not under conscious control. 
Reflex Action: Response that occurs at the level of spinal cord. 
Relfex Arc: Path though which the stimulus passes. 
Cerebrum: The upper cap like a part of the brain. This makes the brain the organ of thought and intelligence. 7 
Brain Stem: Stalk to the brain.  
Cerebellum: Sticking out of the top side of the brain stem just below the cerebrum is a small protuberance called cerebellum. 
Instinct: A relatively complex and fixed behavior of an animal which is the characteristic of a species and is apparently unlearned. 
Neuron: Nerve cell; functional unit of the nervous system, specialized to respond to stimuli by electrical impulses that are rapidly conducted 
along the axon of the neuron to reach other cells with the axon synapses. 
Synapse: The junction or region of union of axon of one neuron with the dendrite of another through which nerve impulses are transferred. 
Perennation: Any method to tide over the unfavorable condition. 
Homeostasis: Maintenance of constancy of internal environmental in the living organism. 
 

environmental stresses. 

Monosexual or diocious: Organisms in which sexes are separate. 

Bisexual , nonocious or hermaphrodite : Organisms in which every single individual can produce both male and female gametes. 

in reproductive behavior e.g.., breast of human females. 

Semen: A fluid containing sperms and nutrients that are produced in male animal. 

Sperm: The male sex cell. 

Ovum or Egg: The female sex cell. 

Gamete: The single sex cell involved in fusion during sexual reproduction. 

Ovulation: The release of an egg from the ovary. 

Spore: Minute asexual reproductive structure, generally comprised of one cell, wrapped in a tough coat and relatively resistant to 

Embryo: The developing zygote. 

Placenta: A vascular organ that unites the foetus (embryo) to the wall of uterus in man and other mammals. 

Pregnant: When the egg fertilizes and implants itself in the uterus, the women is said to be pregnant. 

Puberty: The stage when men and women become capable of sexual reproduction. 

Secondary sexual characters: External features of sexually matured animals although not directly involved in copulation yet are significant 

Zygote or Oospore: The fusion cell which gives way to the offspring or new individual. Zygote is formed by the fusion of two specialized 
cells called sex cells or gametes. 

MAN AND HIS ENVIRONMENT 

Environment: The physical and biological world where we live. 

Socio-cultural environment: It refers to the environment made by man through his various activities. 

Abiotic environment: The non-living environment which includes soil, water bodies and air on the surface of the earth. 

Biotic environment: The living part of the environment. 

Monoculture: The process of growing the same crop in the same soil year after year. 

Ground water: The portion of rain water which seeps deep into the ground available to us. 

Biological magnification: The process of concentration of harmful chemicals at each successive tropic level in a food chain. 

Non-Biodegradable wastes: The waste materials which cannot be broken down into non-poisonous substances. 
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PRACTICAL PAPER FOR  

SCIENCE & TECHNOLOGY 
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Time: 1.5 hours Maximum Marks: 20 

Instructions 
1. Attempt all questions 
2. There are 30 multiple choice questions in total. Only one of the options is correct. 
3. The question paper consists of two parts – Section A and Section B. Each of the 20 questions in Section A carries 0.5 mark and 

each of the 10 questions in Section B carries 1.0 mark. 

SECTION - A 
1. pH papers are dipped in three test tubes containing water (I), ethanoic acid (II) and dilute NaHCO3 solution (III). The colours indicate 

the pH values of the contents of the test tube. The correct order of pH values will be 
 (a) III  I  II (b) II  III  I 
 (c) III  II  I (d) I  II  III 
2. Identify the wrong statement in the following: 
 (a) The colour of litmus solution changes from Red to Blue when dil. H2SO4 is added drop-wise in a test tube containing NaOH 

solution. 
 (b) H2 gas is evolved when zinc metal is added to NaOH solution. 
 (c) Sodium carbonate neutralizes HCl but cannot neutralize KOH solution. 
 (d) Carbon dioxide is evolved when Na2CO3 is treated with dil. H2SO4. 
3. gas

. HCl

Na CO

dil. H SOdil 2 4

Na SO  2 3

The gas released in the activity 
can be identified as follows. 

 (a) The gas turns lime water milky  
 (b) The gas is brown in colour 
 (c) The gas burns with a pop 
 (d) The gas supports combustion 

4. The mode of collection of SO2 in the laboratory is  
 (a) Upward displacement of water 
 (b) Downward displacement of water 
 (c) Upward displacement of air 
 (d) Downward displacement of air 

5. A strip of magnesium is dipped in copper sulphate solution. Identify the correct observation. 
 (a) The strip turns into a powder 
 (b) The strip becomes brighter and no change occurs in colour of the solution. 
 (c) The strip gets a red coating and solution turns colourless 
 (d) The blue solution turns to black 

6. 5 mL each of base and water are mixed together and shaken well 
 (a) base floats over the water  
 (b) water floats over the base 
 (c) they make a clear solution 
 (d) the solution turns milky  

7. The correct matching between the columns I and II are 
 Column I Column II 
 (1) Glass tube (p) 

  
 (2) Delivery tube (q)   
 (3) Conical flask (r) 

  
 (4) Round bottomed flask (s) 

 (b) (1 – q), (2 – s), (3 – p), (4 – r) 
 (c) (1 – s), (2 – p), (3 – q), (4 – r) 
 (d) (1 – s), (2 – p), (3 – r), (4 – q)  
8. In the experiment that light is necessary for photosynthesis, the leaf is covered with 
 (a) polythene sheet (b) cellophane paper 

  
 (a) (1 – q), (2 – q), (3 – r), (4 – s) 

 (c) aluminium foil (d) glass slide 

9. 
II

I

 
 The portion of leaf (I) and (II) show what colours when the leaf covered with black paper and kept in light for 6 hours. 
 (a) pink, yellow (b) blue black, pink 
 (c) yellow, yellow (d) yellow, blue black 
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 (a) 6V, 2A (b) 3V, 4A 

 (c) 6V, 3A (d) 6V, 1.2 A 

16. A rheostat is used in the circuit to  

 (a) increase the magnitude of current only 

 (b) decrease the magnitude of current only 

 (c) increase or decrease the magnitude of current 

 (d) none of these 

17. Diamond sparkles brighter than a cut glass because of the phenomenon of 

 (a) refraction (b) total internal reflection 

 (c) reflection (d) all of these 

18. No matter how far you stand in front of a spherical mirror, the image is erect and magnification is less than 1. The mirror is, 

 (a) convex mirror (b) concave mirror 

 (c) convex or plane (d) plane 

19. Image formed by a concave mirror is virtual, erect, and enlarged when the object is  

 (a) at F (b) at infinity 

 (c) between F and C (d) at C 

15. Three resistors 1, 2 and 3 are connected in series with a battery of 12V and negligible internal resistance. The potential drop 

across and current through 3 resistance are, 

14. Value of equivalent resistance of the resistors connected in parallel is 

 (a) always less than the resistance of the least resistor 

 (b) always less than the sum of the reciprocal of their individual resistances 

 (c) always greater than the resistance of individual resistors 

 (d) always equal to the product of the individual resistors 

13. If raisins are put in water, then raisins swells up by 
 (a) Exosmosis (b) Endosomosis 
 (c) Plasmolysis (d) None of these 

12. In the Q..4 what process regarding division occurs first  
 (a) Karyokinesis  
 (b) Cytokinesis 
 (c) Both (a) and (b) occur at same time  
 (d) None of these 

 (b) Binary fission in amoeba 
 (c) budding in yeast  
 (d) Budding in hydra 

  
 (a) conjugation in paramecium 

 

11. The following figure shows: 

 (a) Pure water 
 (b) Pure alcohol 
 (c) Lime water 
 (d) Diluted KOH 

10. In the given picture, air is being 
bubbled into a test-tube filled with a 
liquid and it turns milky. The liquid is: 

Mg  

4

 

(d) ZnSO

Cu

4FeSO (c) 

 Al

HCl

 

(b) 

Al

4CuSO (a) 

SECTION - B 

21. In which of the following, a solution has been kept in a correct container. 

 The voltage of the cell in the above circuit is 
 (a) 60 V (b)6 V 
 (c) 1.2 V (d) 5 V 

 

2.1

5

3

2

20. 

19



 
+91-7000879945       Saiplaza Shrinagr Raipur C.G        anjitacademy@gmail.com

29. From the given figure, the angle of incidence is 

 
 (a) R1  R2 (b) R1  R2 
 (c) R1 = R2 (d) R2  R1 

I

V

2R

1R

28. The current I and voltage V graph fro two given metallic wires having resistance R1 and R2 are shown in the figure. Then 

25. If the raisins are put in hypertonic solution, then 
 (a) raisins swells up because of endosmosis 
 (b) raisins shrink because of exosmosis 
 (c) raisins remain as such 
 (d) none of these 
26. The reason for boiling the leaf in alcohol is to 
 (a) kill its cells and make it soft 
 (b) bleach it so that it stops photosynthesizing 
 (c) remove chlorophyll as it interferes with the iodine test 
 (d) None of the above 
27. During respiration energy is produced in the form of  
 (a) Fat (b) Protein 
 (c) ATP (d) Carbohydrate 

24. In binary fision, one organism like amoeba divide into two equal parts. It is called 
 (a) Mitosis  
 (b) Meiosis 
 (c) Meiosis-I  
 (d) Both mitosis and meiosis 

22. On the basis of acidic and basic behaviour, identify the odd one out. 
 (a) lemon juice  
 (b) vinegar 
 (c) orange juice  
 (d) aqueous solution of NaHCO3 

23. In the experiment, “the preparation of SO2 and to study its properties” – which of the following statements is correct. 
 (a) SO2 gas changes the colour of acidified K2Cr2O7 from green to orange. 
 (b) SO2 gas does not dissolve in water  
 (c) During the preparation of SO2, the solution in the flask turns bluish green  
 (d) SO2 gas turns lime water milky similar to CO2 

 (a) 0.5  (b) 5  
 (c) 50  (d) 500   
 

 
 Then the value of resistance R is 

R

A

V

 (c) 60° (d) 70° 
30. To verify ohm’s l woe student draws a circuit as follows. He observed when I =10A, V = 5mV, 

 
 (a) 40° (b) 50° 

Point of separation 
of two media

Incident ray
Normal

40°
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Acetic 

 

9. After studying binary fission in Amoeba a student draw a diagram and labeled it in the following sequence. 

8. Akshat wanted to decolourise a leaf. He should boil the leaf in 
 (a) Alcohol (b) Water 
 (c) KOH solution (d) Glycerin 

gas due to formation of 
 (a) Na2CO3 (b) Ca(OH)2 
 (c) Ca(HCO3)2 (d) CaSO3 

 

7. On adding a pinch of Na2CO3 to acetic acid, a gas evolves which turns lime water milky. The milkiness is disappear in passing excess 

Ethanoic acid

Red

Litmust paper

 

(d) 

NaHCO3

acetic acid

H2 gas

 (c) 

 

CO2

NaHCO3

acetic acid

 

(b) 
acetic acid
+ water (clear solution)

 (a) 

5. Identify the reaction which will not occur 

 (a) FeSO4 + Zn  Fe + ZnSO4 

 (b) Al2(SO4)3 + 3Cu  2Al + 3CuSO4 

 (c) CuSO4 + Zn  Cu + ZnSO4  

 (d) CuSO4 + Fe  Cu + FeSO4  

6. Observe the following activity and indicate which amongst the following does not hold good for acetic acid 

4. When Na2SO3 is treated with dil. H2SO4 then the gas released do not have following properties 

 (a) Gas is heavier than air 

 (b) Gas turns a moist red litmus paper blue 
 (c) Gas has the smell of burnt sulphur 
 (d) Gas turns acidified K2Cr2O7 solution green 

 (b) A green gas is evolved which turns lime water milky 
 (c) The metal surface gets a blue coloured coating 

 (d) A gas is evolved which burns itself but does not support combustion. 

3. Which of the following statements is true when Mg metal is treated with H2SO4 
 (a) The metal dissolves in the acid and a blue solution is formed 

2. Red litmus solution is added to pure water 

 (a) It remains blue (c) It becomes colourless 

 (c) It becomes red (d) It becomes yellow 

 (a) No change in pH 

 (b) pH increases 
 (c) pH decreases and then becomes nearly constant 

 (d) pH increases 

1. A test tube contains few drops of dilute NaOH having  

pH = x. Water is then added gradually into the test tube. Which of the following is most expected. 

SECTION - A 

each of the 10 questions in Section B carries 1.0 mark. 

Instructions 
1. Attempt all questions 
2. There are 30 multiple choice questions in total. Only one of the options is correct. 
3. The question paper consists of two parts – Section A and Section B. Each of the 20 questions in Section A carries 0.5 mark and 

Time: 1.5 hours Maximum Marks: 20 

SET – II 
 

 (b) nucleus, vacuole, cell membrane 
 (c) cell membrane vacuole, nucleus 
 (d) nucleus, cell membrane, vacuole 

 
 (a) Vacuole, nucleus, cell membrane 

C

B

A
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10. Which of the following apparatus is not correct for soaking of the raisins 

(4)
 (1) (2) (3)

 (a) 1 (b) 2 
 (c) 3 (d) 4 

11. A student wants to observe stomata. The part of the plant used by him should be 

 (a) root (b) fruit 

 (c) leaf (d) flower 

12. Swigadh on conducting the experiment to test the evolution of CO2 in the process of respiration with germinating seeds, and dried 
seeds, observed that 

 (a) water level rose in the delivery tube in both the cases 

 (b) water level rose, in the delivery tube when germinating seeds were used 

 (c) water level rose in the delivery tube when dried seeds were used 

 (d) there was no effect on water level in both the cases 

13. A student is preparing a slide to observe stomata. The stain used by him should be: 

 (a) methylene blue (b) safranine 

 (c) glycerine (d) acetocaramine 
14.  

60°

e

 
 In above glass slab experiment the e will be 
 (a) 30°  (b) 20° 
 (c) 60°  (d) 80° 

15. Out of the four circuits shown for studying the dependence of the current on the potential difference across a resistor, the correct circuit 
is 

 
 (a) A  (b) B 

 (c) C  (d) D 

16. In an experiment, the image of a distant object formed by a concave mirror is obtained on a screen. To determine the focal length of the 
mirror, you need to measure the distance between the 

 (a) mirror and the screen 

 (b) mirror and the object 

incidence (i), refraction (r) and emergence (e) is shown in diagram. 

 (c) C  (d) D 
18. In an experiment to trace the path of a ray of light passing through a rectangular glass slab, the correct measurement of angles of 

 (a) A  (b) B 

 
 The correct way of connecting these cells is shown in figure 

 (c) object and the screen 

 (d) mirror and the screen and also between the object and the screen 

17. A student has to connect 4 cells of 1.5 V each, to form a battery of voltage 6V. 
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HCl    HCl   

I  II 

 Zn NaHCO3   Zn NaHCO3 

NaOH    NaOH   

HCl    HCl   

I  II 

results as follows. The  represents evolution of a gas, whereas  represents absence of any reaction. 
 Zn NaHCO3   Zn NaHCO3 

NaOH    NaOH   

 
[1 mark each] 

21. Four students studied reaction of Mg and sodium hydrogen carbonate with dil. HCl and dil. NaOH solutions. They presented their 

 (c) C  (d) D 

SECTION - B 

 
 (a) A  (b) B 

20. The correct set up for studying the dependence of the current on the potential difference across a resistor is 

 (a) an inverted image of the tree at the focus of the lens 
 (b) no image as the screen has been removed 
 (c) blurred image on the wall of the laboratory 
 (d) an erect image of the tree on the lens. 

19. In an experiment to determine the focal length of a convex lens, a student obtained a sharp inverted image of a distant tree on the screen 
behind the lens. She then removed the screen and looked through the lens in the direction of the object. She will see 

 (c) C  (d) D 

 
 (a) A  (b) B 

 (b) black paper, water alcohol, iodine solution 
 (c) black paper, alcohol, iodine, water 
 (d) white paper, iodine, alcohol, water 

 
 (a) ordinary paper, water, iodine, alcohol 

(4)
(1) (2) (3)

? ?
?

24. In an experiment of photosynthesis identify the correct sequence of labelling 

23. Which of the following properties is incorrect about ethanoic acid 
 (a) It smells like vinegar 
 (b) Its solution may have a pH less than 7 
 (c) It gives effervescence with NaHCO3 
 (d) It is highly insoluble in water. 

22. To study the order of reactivity of Aluminium, iron and copper which of the following experiments is of no consequence. 
 (a) Action of Cu and Al on FeSO4 
 (b) Action of Cu and Fe on Al2(SO4)3 
 (c) Action of Al and Fe on CuSO4 
 (d) Action of Al, Cu and Fe on dil. HCl 

 The right set of observation is 
 (a) I (b) II 
 (c) II (d) IV 
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30. When a ray of white light is allowed to pass through a prism it is splitted into a band of seven constituent colours but if the same ray is 
allowed to pass through a glass slab it is not splitted. 

 

C F

 

(d) 
F F

 (c) 

 
C F

 

(b) 

C

F
 (a) 

29. The basic function of a mirror is to form image. A bike rider observes in his view finder mirror fitted in his bike that a mini-bus is 
following him. The suitable formation of this image is best depicted by 

 (b) circuit (i) is in parallel and (ii) is also in parallel 
 (c) both circuits (i) and (ii) are in series 
 (d) None of them are in series 

 
 (a) circuit (i) is in parallel and (ii) is in series 

(ii)

2

2
2

2

2

(i)

2 2 2

 

28. The following two circuits give two values of equivalent resistances. It is implied that 

 (a) 62.5% (b) 160% 
 (c) 60% (d) 20% 

27. A group of students performed an experiment to determine the % of water absorbed by raisins. The initial weight of the raisins is 5 gm 
and the final weight is 8 gm. The correct result will be 

 (c) d, b, c, a (d) c, a, b, d 

 
 (a) b, c, a, d (b d, a, c, b 

(b) (c) (d)(a)

26. Having observed the permanent slide of binary fission in Amoeba, Richa selected the correct sequence. 

25. The correct sequence to determine the % of water absorbed by raisins is 
 1. Soaked overnight 2. Weigh dry raisins 
 3. Weigh soaked raisins  4. Wipe soaked raisins 
 (a) 1, 2, 3, 4 (b) 2, 4, 3, 1 
 (c) 2, 1, 4, 3 (d) 4, 2, 1, 3 

26. (c) 
27. (c) 
28. (a) 
29. (b) 
30. (a)

21. (a) 
22. (d) 
23. (d) 
24. (b) 
25. (c) 

16. (a) 
17. (a) 
18. (a) 
19. (a) 
20. (a) 

11. (c) 
12. (b) 
13. (b) 
14. (c) 
15. (b) 

6. (c) 
7. (c) 
8. (a) 
9. (a) 
10. (d) 

SET – II 
1. (a) 
2. (c) 
3. (d) 
4. (b) 
5. (b) 

 

26. (d) 
27. (c) 
28. (b) 
29. (b) 
30. (d)

21. (c) 
22. (d) 
23. (d) 
24. (a) 
25. (b) 

16. (c) 
17. (b) 
18. (a) 
19. (a) 
20. (b) 

11. (b) 
12. (a) 
13. (b) 
14. (c) 
15. (a) 

6. (c) 
7. (b) 
8. (c) 
9. (d) 
10. (c) 

ANSWERS 

 (b) the face of glass slab is more smooth 
 (c) the normal placed are not actually normal to the face of the glass slab 
 (d) none of the above 

 (a) a glass slab is composed of two prims placed inverted to each other, one breaks light and other combines it, hence no net 
dispersion is observed 

 
 This is due to the fact that 

                                              SET – I 
1. (d) 
2. (a) 
3. (a) 
4. (c) 
5. (c) 
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