
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mathematics (Number System) 

 

In Indian system, numbers are expressed by means of symbols 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, called digits. 

Here, 0 is called insignificant digit whereas 1, 2, 3, 4, 5, 6, 7, 8, 9 are called significant digits. We can 

express a number in two ways. 

Notation : Representing a number in figures is known as notation as 350. 

Numeration : Representing a number in words is known as numeration as ‘Five hundred and forty five’.  

 

Face Value and Place Value of a Digit 

Face Value: It is the value of the digit itself eg, in 3452, face value of 4 is ‘four’, face value of 2 is ‘two’.  

Place Value: It is the face value of the digit multiplied by the place value at which it is situated eg, in 

2586, place value of 5 is 5 × 102 = 500. 

Number Categories 

Natural Numbers (N): If N is the set of natural numbers, then we write N = {1, 2, 3, 4, 5, 6,…}  

The smallest natural number is 1. 

Whole Numbers (W): If W is the set of whole numbers, then we write W = {0, 1, 2, 3, 4, 5,…}  

The smallest whole number is 0. 

Integers (I): If I is the set of integers, then we write I = {– 3, –2, –1, 0, 1, 2, 3, …}  



Rational Numbers: Any number which can be expressed in the form of p/q, where p and q are both 

integers and q # 0 are called rational numbers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Mathematics (Fractions) 

 

 

 

 

 

 

 

 

 

 



Mathematics (Indices and Surds) 

 

Indices 

In the expression x
n
, n is called the exponent or index and x is called the base and x

n
 is read as ‘x to the 

power of n’ or ‘x raised to the power n’. 

eg, 

1. 3
6
 = 3 × 3 × 3 × 3 × 3 × 3 = 729 

4
3
 = 4 × 4 × 4 = 64 

The expression (x
m

)
n
 is read as ‘x raised to the power m whole raised to the power n’. 

2. (2
4
)
3
 = (16)

3
 = 2

12
 

 



 

  

 

 

 

 

 



Mathematics (Square Root & Cube Root) 

 

Square Root 

The square root of a number is that number the product of which itself gives the given number, ie, the 

square root of 400 is 20, the square root of 625 is 25.  

 

Thus from the above example it is clear that in order to find the complete square root of a given number 

every prime factor of that number should be repeated twice. Thus, we can make a number which is not a 

perfect square, a perfect square by multiplying or dividing the number by those factors of it which are not 

contained in pairs. 

 

 

 

 

 

 



Cube Root 

 

 

 

 

 

 

 

 

 

 

 



Mathematics (HCF & LCM) 

 

Highest Common Factor 

The highest common factor of two or more given numbers is the largest of their common factors. It is 

known as GCD also. 

eg, Factors of 20 are 1, 2, 4, 5, 10, 20 

Factors of 36 are 1, 2, 3, 4, 6, 9, 12, 18, 36 

Here greatest and common factor of 20 and 36 is 4. 

:. HCF of 20 and 36 is 4. 

 

Least Common Multiple 

The least common multiple of two or more given numbers is the least of their common multiples. 

eg, Multiple of 25 are 25, 50, 75, 100, 125, 150, 175, .... 

Multiple of 30 are 30, 60, 90, 120, 150, 180, 210, .... 

Here 150 is least common multiple of 25 and 30 

:. LCM of 25 and 30 is 150. 

Using Division Method 

Example 1: Determine the HCF and LCM of 36, 48, 64 and 72. 

Solution. To find HCF  



 

 

 

 

 

 

 

 



Mathematics (Simplification) 

 

In simplification of an expression there are certain laws which should be strictly adhered to. These laws 

are as follows: 

‘VBODMAS’ Rule 

This rule gives the correct sequence in which the mathematical operation are to be executed so as to find 

out the value of a given expression. 

Here, ‘V’ stands for Vicnaculum (or Bar), ‘B’ stands for ‘Bracket’, ‘O’ stands for ‘Of’, ‘D’ stands for 

‘Division’, ‘M’ stands for ‘Multiplication’, ‘A’ stands for ‘Addition’ and ‘S’ stand for ‘Subtraction’. 

(a) Here, ‘VBODMAS’ gives the order of simplification. Thus, the order of performing the mathematical 

operations in a given expression are 

First : Virnaculum or line bracket or bar 

Second: Bracket 

Third: Of 

Fourth: Division 

Fifth: Multiplication 

Sixth: Addition & 

Seventh: Subtraction 

The above order should strictly be followed. 

(b) There are four types of brackets. 

(i) Square brackets [ ] 

(ii) Curly brackets { } 

(iii) Circular brackets ( ) 

(iv) Bar or Virnaculum – 

Thus, in simplifying an expression all the brackets must be removed in the order ‘–’, ‘( )’, ‘{ }’ and ‘[ ]’. 

Modulus of a Real Number 

The modulus of a real number x is defined as  

= x, if a > 0 

|x| 

= x, if a < 0  

Basic Formulae 

(i) (a + b)
2
 = a

2
 + 2ab + b

2
 

(ii) (a – b)2 = a2 – 2ab + b
2
  

(iii) (a + b)
2
 – (a – b)

2
 = 4ab 

(iv) (a + b)
2
 + (a – b)

2
 = 2(a

2
 + b

2
) 

(v) (a
2
 – b

2
) = (a + b) (a – b) 



(vi) (a + b + c)
2
 = a

2
 + b

2
 + c

2
 + 2(ab + bc + ca) 

(vii) (a
3
 + b

3
) = (a + b) (a

2
 – ab + b

2
) 

(viii) (a
3
 – b

3
) = (a – b) (a

2
 + ab + b

2
) 

(ix) (a
3
 + b

3
 + c

3
 – 3abc) = (a + b + c), (a

2
 + b

2
 + c

2
 – ab – bc – ca) 

(x) a
3
 + b

3
 + c

3
 = 3abc, if a + b + c = 0 

Example 1: Simplify 1005 + 500 – 10 – 80. 

Solutions: 1005 + 500 – 10 – 80 = 1005 + 490 – 80 = 1495 – 80 = 1415  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mathematics (Orders of Magnitude) 

 

 

1. Ramesh gave milk to have to his three sons Harish, Shayam and Ajay in three pots of the shape 

hemisphere, cube and cuboid. If radius of hemisphere pot is 5 cm, side of cubic pot is 5 cm and sides of 

cuboid pot are 5 cm × 5 cm × 6 cm, then who will get more milk?  

(a) Harish  

(b) Shayam 

(c) Ajay  

(d) Equal to all 

2. The velocity of sound in first medium is 320 m/s and in second medium is 1152 km/h. In which medium 

velocity of sound is maximum? 

(a) First  

(b) Second 

(c) Equal in both  

(d) Can’t be determined 

3. A minister of a village gave land to his four sons A, B, C and D. He gave them 5 hectare, 12 acre, 1600 sq m 

and 20 sq hectometre land respectively. Who got the maximum land?(a) A  

(b) B 

(c) C  

(d) D 

4. Aakash, Amar and Sawan has the lengths 20 decimetre, 1.7 m and 180 cm respectively. Who is shortest? 

(a) Aakash  

(b) Amar  

(c) Sawan  

(d) All are of equal length 

5. Rotation period of four planets Mercury, Venus, Saturn and Earth are respectively 3784320 thousands, 

4572720 thousand min, 166 yr and 365 days, 5 h, 56 min, 4 s. Which planet has the least rotation period?  

(a) Mercury  

(b) Venus 

(c) Saturn  

(d) Earth 

 



Mathematics (Unitary Method) 

 

Unitary method is the basic area of arithmetic. 

Direct Proportion 

Two quantities are said to be directly proportional, if on the increase in one the other increases 

proportionally or on the decrease in one the other decreases proportionally. 

eg, More the numbers of articles, More is the cost. 

More the number of workers, More is the work done. 

Less the number of articles, Less is the cost. 

Less the number of workers, Less is the work done. 

Indirect Proportion 

Two quantities are said to be indirectly proportional, if on the increase in one the other decreases 

proportionally or on the decrease in one the other increases proportionally. 

eg, More the number of workers, less is the number of days required to finish a work. More the speed, less 

is the time taken to cover a certain distance. 

Less the number of workers, more is the number of days required to finish a work. Less the speed, more is 

the time taken to cover a certain distance. 

Chain Rule 

When a series of variables are connected with one another, that we know how much of the first kind is 

equivalent to a given quantity of second, how much of the second is equivalent to a given quantity of the 

third and so on. The rule by which we can find how much of the last kind is equivalent to a given quantity 

of the first kind is called the Chain Rule. 

 

  



Mathematics (Problem on Ages) 

 

1. Six years ago, the ratio of the ages of Kunal and Sagar was 6 : 5. Four years hence, the ratio of their ages will 

be 11 : 10. What is Sagar’s age at present? 

(a) 16 years 

(b) 19 years 

(c) 22 years 

(d) 25 years 

2. The total of the ages of Jayant, Prem and Saransh is 93 years. Ten years ago, the ratio of their ages was 2 : 3 : 

4. What is the present age of Saransh? 

(a) 44 years 

(b) 36 years 

(c) 33 years 

(d) 38 years 

3. The ratio of the present ages of two brothers is 1 : 2 and 5 years back, the ratio was1 : 3. What will be the 

ratio of their ages after 5 years? 

(a) 3 : 4 

(b) 3 : 2 

(c) 3 : 5 

(d) 5 : 6 

4. Hitesh is 40 years old and Ronnie is 60 years old. How many years ago was the ratio of their ages 3 : 5? 

(a) 2 years 

(b) 10 years 

(c) 30 years 

(d) 47 years 

5. The ratio of the father’s age to his son’s age is 7 : 3. The product of their ages is 756. The ratio of their ages 

after 6 years will be: 

(a) 6 : 7 

(b) 2 : 1 

(c) 10 : 9 

(d) 3 : 2 

 

 

 

 

 

 



Mathematics (Average) 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mathematics (Percentage) 

 

 



 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mathematics (Profit and Loss) 

 

 
 

  

 

 

 

 

 

 



Mathematics (Ratio & Proportion) 

 

 

 

 

 

 



Proportion 

 
  

 

 

 

 

 

 

 

 

 

 

 

 



Mathematics (Partnership) 

 

Partnership 

When two or more than two persons run a business jointly, they are called partners in the business and the 

deal between them is known as partnership. 

Partnership is of two types 

1. Simple Partnership  

2. Compound Partnership 

1. Simple Partnership: When investments of all the partners are for the same period of time, the profit or 

loss is distributed among the partners in the ratio of their original investments. 

Suppose A and B invest ` p and ` q respectively for a year in a business, then at the end of the year. Share 

of A’s profit (loss) : Share of B’s profit (loss) = p : q. 

2. Compound Partnership: When investments of all the partners are for different period of time, then 

equivalent capitals are calculated for a unit of time and the profit or loss is divided in the ratio of the 

product of time and investment. 

Suppose A and B invest ` p and ` q for x months and y months respectively, then Share of A’s profit 

(loss): Share of B’s profit (loss) = px : qy. 

Partners are of two types 

(i) Working Partner, and  

(ii) Sleeping Partner 

(i) Working Partner: A partner who manages the business is called a working partner.  

(ii) Sleeping Partner: A partner who only invests the money is called a sleeping partner. 

Example 1: A and B started a business with capitals of 25000 and 40000 respectively. Find the share 

of A and B out of an annual profit of 6500. 

Solution. Ratio of shares of A and B = Ratio of their investments = 25000 : 40000 = 5 : 8  

 

 

 

 



Mathematics (Alligation or Mixture) 

 

Introduction 

It is the rule that is used to determine the mean value of the mixture when the prices of the individual 

items being mixed together and the proportion in which they are being mixed are given. Here, the value of 

the mixture is always higher than the lowest value and lower than the higher value of the items being 

mixed. 

According to the Rule of Alligation   

 

:. (Cheaper quantity : Dearer quantity) = (y – m) : (m – x) 

Where, mean price (m) is the cost price of a unit quantity of the mixture. Also, if a container contains x 

units of liquid from which y units are taken out and replaced by water.  

 

 

 

 

 

 

 

 



Example 1: How many kilograms of rice costing ` 18 per kg must be mixed with 30 kg of rice costing ` 

14 per kg, so that the resultant mixture cost ` 15 per kg. 

Solution. Applying the rule of alligation, we have  

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



Mathematics (Time and Work) 

 

Work 

Work to be done is generally considered as one unit. It may be digging a trench constructing or painting a 

wall, filling up or emptying a tank, reservoir or a cistern. 

General rules to be followed in the problems on Time and Work 

1. If A can do a piece of work in n days, then work done by A in 1 day is I/n. ie,if a person can do some 

work in 12 days, he does 1/ 12th of the work in one day. 

2. If A’s 1 day’s work = 1/n, then A can finish the whole work in n days. ie, if a person’s one day work is 

1/10, then he can finish the whole work in 10 days. 

3. If A is thrice as good a workman as B, then ratio of work done by A and B = 3 : 1. ie, if a man works 

three times as fast as a woman does, then when the work is complete, 3 parts of the work has been done by 

the man and 1 part by the woman. 

4. If A is thrice as good a workman as B, then ratio of time taken by A and B = 1 : 3. ie, if the woman 

takes 15 days to complete the work, then the man takes 5 days to complete the same work. 

5. If two persons A and B can individually do some work in a and b days respectively, then A and B 

together can complete the same work in ab (a + b) days. 

6. The fundamental rules on variation also apply in Time and Work. 

(i) Work and men are directly proportional to each other ie, if the work increases, the no. of men required 

to do it, also increases, if the work is to be completed in the same number of days. 

(ii) Men and days are inversely proportional, ie, if the number of men increases, the number of days 

required to complete the same work decreases and vice versa. 

(iii) Work and days are directly proportional, ie, if the work increases, the number of days required also 

increases, if the work is to be completed with the same number of men and vice versa. 

Example 1: Ravi can do a job 10 days. Determine his one day job. 

Solution. Ravi’s 10 days work = 1 

Ravi’s 1 day work = 1/10 

 

 

 

 



Mathematics (Pipe and Cisterns) 

 

1. A pump can fill a tank with water in 2 hours. Because of a leak, it took hours to fill the tank. The 

leak can drain all the water of the tank in:  

(a) 43 hrs  

(b) 9 hrs  

(c) 10 hrs  

(d) 14 hrs 

2. Two taps A and B can fill a tank in 5 hours and 20 hours respectively. If both the taps are open 

then due to a leakage, it took 30 minutes more to fill the tank. If the tank is full, how long will it take 

for the leakage alone to empty the tank? 

(a) 44 hrs  

(b) 12 hrs  

(c) 18 hrs  

(d) 36 hrs  

3. Two pipes A and B together can fill a cistern in 4 hours. Had they been opened separately, then B 

would have taken 6 hours more than A to fill the cistern. How much time will be taken by A to fill 

the cistern separately?  

(a) 10 hr  

(b) 4 hrs  

(c) 6 hrs  

(d) 8 hrs.  

4. One pipe can fill a tank three times as fast as another pipe. If together the two pipes can fill the 

tank in 36 minutes, then the slower pipe alone will be able to fill the tank in: 

(a) 92 min  

(b) 112 min  

(c) 144 min  

(d) 192 min  

5. A tank is filled in 5 hours by three pipes A, B and C. The pipe C is twice as fast as B and B is 

twice as fast as A. How much time will pipe A alone take to fill the tank?  

(a) 22 hrs  

(b) 27 hrs  

(c) 35 hrs  

(d) cannot be determined  

 

 



Mathematics (Time and Distance) 

 

Relation between Time, Speed and Distance 

Distance covered, time and speed are related by 

 



 

 

Relative Speed 

If two bodies are moving in the same direction at x km/h and y km/h, where (x > y), then their 

relative speed is given by (x – y) km/h. 

(ii) If two bodies are moving in opposite direction at x km/h and y km/h, then their relative 

speed is given by (x + y) km/h. 

 

 

 

 

 

 

 



Mathematics (Problems on Trains) 

 

1. A train moves past a telegraph post and a bridge 264 m long in 8 seconds and 20 seconds 

respectively. What is the speed of the train?  

(a) 75 km/hr  

(b) 82 km/hr  

(c) 79 km/hr  

(d) 79.2 km/hr 

2. A train takes 18 seconds to pass completely through a station 162 m long and 15 seconds through 

another station 120 m long. The length of the train is: 

(a) 73 m  

(b) 92 m  

(c) 90 m  

(d) 100 m  

3. How many seconds will a 500 metre long train take to cross a man walking with a speed of 3 

km/hr in the direction of the moving train if the speed of the train is 63 km/hr? 

(a) 32  

(b) 30  

(c) 40  

(d) 48 

4. A jogger running at 9 kmph alongside a railway track is 240 metres ahead of the engine of a 120 

metre long train running at 45 kmph in the same direction. In how much time will the train pass the 

jogger? 

(a) 38 sec  

(b) 20 sec  

(c) 36 sec  

(d) 72 sec  

5. A train 110 metres long is running with a speed of 60 kmph. In what time will it pass a man who 

is running at 6 kmph in the direction opposite to that in which the train is going? 

(a) 8 sec  

(b) 6 sec  

(c) 7 sec  

(d) 12 sec   

 

 

 



Mathematics (Boats and Streams) 

 

1. Speed of a boat in standing water is 9 kmph and the speed of the stream is 1.5 kmph. A man rows 

to a place at a distance of 105 km and comes back to the starting point. The total time taken by him 

is: 

(a) 22 hours  

(b) 27 hours 

(c) 20 hours  

(d) 24 hours 

2. The speed of a boat in still water is 15 km/hr and the rate of current is 3 km/hr. The distance 

travelled downsteam in 12 minutes is: 

(a) 3.3 km  

(b) 2.9 km  

(c) 2.4 km  

(d) 3.6 km  

3. A man can row at 5 kmph in still water. If the velocity of current is 1 kmph and it takes him 1 

hour to row to a place and come back, how far is the place? 

(a) 2.4 km  

(b) 2.5 km  

(c) 3 km  

(d) 3.1 km  

4. A boat takes 19 hours for travelling downstream from point A to point B and coming back to a 

point C midway between A and B. If the velocity of the stream is 4 kmph and the speed of the boat 

in still water is 14 kmph, what is the distance between A and B? 

(a) 162 km  

(b) 180 km  

(c) 223 km  

(d) 220 km  

5. A motorboat, whose speed is 15 km/hr in still water goes 30 km downstream and comes back in a 

total of 4 hours 30 minutes. The speed of the stream (in km/hr) is: 

(a) 9  

(b) 5  

(c) 6  

(d) 11 

 

 



Mathematics (Simple Interest) 

 

Interest 

It is the sum which is paid by the borrower to the lender for using the money for a specific time period. 

The money borrowed is called the Principal. The rate at which the interest is calculated on the principal is 

called Rate of Interest. The time for which the money is borrowed is Time and the total sum of principal 

and interest is called the Amount. 

Simple Interest 

If P = Principal, R = Rate per cent per annum T = Number of years, SI = Simple Interest and A = Amount. 

Then,  



 

 

 

 

 

 

 

 

 

 

 

 

 



Mathematics (Compound Interest) 

 

In compound interest, the interest is added to the principal at the end of each period and the amount thus 

obtained becomes the principal for the next period. The process is repeated till the end of the specified 

time. 

If P = Principal 

R = Rate per cent per unit time 

Time = n years 

A = Amount; CI = Compound Interest 

When the interest is compounded annually  

 



 

 

 

 

 

 

 

 

 

 



Mathematics (Area of Plane Figures) 

 

Area 

The area of a plane figure is the measure of the surface enclosed by its boundary. The area of a triangle or 

a polygon is the measure of the surface enclosed by its sides.  

 



 

 

 

 

 

 

 

 

 

 

 

 



Mathematics (Volume and Surface Area of Solid Figures) 

 

Solid 

Anything that occupies space is called a Solid. In addition to area, a solid figure has volume also. It has 

three dimensions namely, length, breadth and height. For solid two different types of areas namely, lateral 

surface area or curved surface area and total surface area are defined. 

1. Prism 

A solid having two congruent and parallel faces, called bases and whose other faces, the lateral faces are 

parallelograms, formed by joining corresponding vertices of the bases is called a Prism. 

2. Right Prism 

A prism in which bases are perpendicular to the lateral edges is called a Right Prism. The base of the 

prism can be a polygon. 

In a right prism 

(i) Number of lateral surfaces = Number of sides of the base of the prism  

(ii) Total number of surfaces of a prism = Number of lateral surfaces + 2  

(iii) Lateral surface area = Perimeter of base × Height 

(iv) Total surface area = Lateral surface area + 2 (Area of base) 

(v) Volume = Area of base × Height 

3. Cuboid 

A right prism in which the base is a rectangle is called a Cuboid. If l is the length and b the breadth of the 

base and h the height, then 

 

Lateral surface area = 2 (l + b)h sq unit 

Total surface area = 2(l + b)h + 2lb = 2 (lb + bh + lh) sq unit 

Volume = lbh cu unit 



 

If the base of a right prism is circular, then it becomes a cylinder. The lateral surface area c the cylinder is 

a single curved surface called the curved surface area. If r is the radius of the base and h is the height of 

the cylinder, then 

Curved surface area = 2prh sq unit 

Total surface area = 2prh + 2pr2 = 2pr (r + h) sq unit  

Volume of cylinder = pr2h cu unit 

 

 

 

 

 

 

 

 



Mathematics (Clocks and Calendar) 

 

Clock 

A clock has 2 hands, the smaller one is called the hour hand or short hand while the larger one is called the 

minute hand or long hand. 

The face of a clock is a circle which subtends an angle of 360° at the centre. 

Some Important Points 

In every hour 

1. (a) Both the hands coincide once. At this point the angle between them is 0°.. 

(b) The hands are straight (point in opposite directions) once. At this point the angles between them are 

180°. 

(c) The hands are twice perpendicular to each other. At this point the angle between them is 90°. 

2. (a) In 60 min the minute hand covers 360°.  

 

3. (a) When the two hands are at right angles, they are 15min spaces apart. 

(b) When the two hands are in opposite directions, they are 30 min spaces apart.  

(c) In 60 min the minute hand gains 55 min on the hour hand. 

(d) The minute hand moves 12 times as fast as the hour hand. 

4. (a) Too Fast: If a clock indicates 7 : 1.5, when the correct time is 7, it is said to be 15 min too fast. 

(b) Too Slow: If a clock indicates 7 : 30, when the correct time is 7 : 45 , it is said to be 15 min too slow. 

Calendar 

1. Odd Days: The number of days more than the complete weeks for a given period called odd days.  

2. Ordinary Year: An ordinary year has 365 days and an ordinary year is not a leap year. 

3. Leap Year: 

(a) Any year (except a century) which is divisible by 4 is a leap year. 



(b) However, every 4th century is a leap year, ie, a century is a leap year when it is divisible by 400. 

(c) A leap year has 366 days. 

Examples of Leap Year 1924, 1908, 1944, 2008, 1684, etc., are all leap years.  

400, 800, 1200, 1600, 2000, etc., are all leap years.  

4. Counting of Odd Days 

 

 

 

 

 



Mathematics (Concepts of Geometry) 

 

Point 

A point is defined by its position. It has no length, width or thickness. A straight line joining two points is 

the shortest distance between them. Three or more points are said to be collinear, if there is a line which 

contains all of them. 

Line 

A line is defined by its length and has no breadth. It has length units. (metre, foot, centimetre kilometre, 

etc.). 

A line contains infinite points. Through a given point, there pass infinite lines. One and only one straight 

line passes through two distinct points. Three or more lines are said to be concurrent, if they pass, through 

one point and that point is called the point of concurrence. Two lines are said to be intersecting lines, if 

they have a common point. 

Angle 

When two straight lines meet at a point, they are said to form an angle. Angles generally are measured in 

degrees. There are 180° in a straight line and a full circle constitutes 360°. 

1. Two angles are said to be complementary, if their sum is 90°. Complement of x is (90° – x). 

 

2. Two angles are said to be supplementary, if their sum is 180°. Supplement of x is (180° – x). 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mathematics (Basic Algebra) 

 

A Civil Servant should be well-versed in basics of Algebra. In the Civil Services Aptitude Test Paper 2, in 

Basic Numeracy, certainly there will be asked some questions based on equations and their roots. 

Polynomial 
An expression in term of some variable(s) is called a polynomial. 

For example 
f(x) = 2x – 5 is a polynomial in variable x 

g(y) = 5y2 – 3y + 4 is a polynomial in variable y 

 

For example 
f(x) = 3x – 7 is a binomial as it contains two terms. 

g(y) = 8y is a monomial as it contains only one terms. 

Quadratic Polynomials 
A polynomial of degree two is called a quadratic polynomials. In general f(x) = ax2 + bx + c, where  

a ¹ 0 is a quadratic polynomial. 

For example 

f(x) = x2 – 7x + 8 is a trinomial as it contains 3 terms 

g(y) = 5x2 – 2x is a binomial as it contains 2 terms 

p(u) = 9x2 is a monomial as it contains only 1 term  



Mathematics (Sequences & Series) 

 

Arithmetic Progression (AP) 

 

 If three terms are in AP, then they can be taken as (a – d), a, (a + d). 

 If four terms are in AP, then they can be taken as (a – 3d), (a – d), (a + d), (a + 3d). 

 If five terms are in AP, then they can be taken as (a – 2d), (a – d), a, (a + d), (a + 2d). 

Geometric Progression (GP) 

A geometric progression is a sequence in which terms increase or decrease by a constant ratio called the 

common ratio. 

(i) The sequence 1, 3, 9, 27, 81…is a geometric progression whose first term is 1 and common ratio 3. 



 

 

Harmonic Progression (HP) 

If the reciprocals of the terms of a series form an arithmetic progression, then the series is called a 

harmonic progression. 

 

 

  

 



Mathematics (Trigonometry) 

 

Trigonometry 

In the triangles, particularly in right angle triangles, let us take some example from our surrounding where 

right triangles can be imagined to be formed. For example:- 

1. Suppose the students of a school are visiting Qutub Minar. Now, if a student is looking at the top of the 

Minar, a right triangle can be imagined to be made, as shown in figure below. Can the student find out the 

height of the Minar, without actually measuring it?  

 

2. Suppose a girl is sitting on the balcony of her house located on the bank of a river. She is looking down 

at a flower pot placed on a stair of a temple situated nearby on the other bank of the river. A right triangle 

is imagined to be made in this situation as shown in Figure below. If you know the height at which the 

person is sitting, can you find the width of the river ? 

 

3. Suppose a hot air balloon is flying in the air. A girl happens to spot the balloon in the sky and runs to 

her  mother to tell her about it. Her mother rushes out of the house to look at the balloon. Now when the 

girl had spotted the balloon intially it was at point A. When both the mother and daughter came out to see 

it, it had already travelled to another point B. Can you find the altitude of B from the ground?  



 

In all the situations given above, the distances or heights can be found by using some mathematical 

techniques, which come under a branch of mathematics called ‘trigonometry’. The word ‘trigonometry’ is 

derived from the Greek words ‘tri’ (meaning three), ‘gon’ (meaning sides) and ‘metron’ (meaning 

measure). In fact, trigonometry is the study of relationships between the sides and angles of a triangle. The 

earliest known work on trigonometry was recorded in Egypt and Babylon. Early astronomers used it to 

find out the distances of the stars and planets from the Earth. Even today, most of the technologically 

advanced methods used in Engineering and Physical Sciences are based on trigonometrical concepts. 

  


