
 

 

                                         1.    NUMBERS   

GENERAL CONCEPTS   

Place Value or Local Value Of a Digit in a Numeral:   

           In the numeral 68974532, we have: 

           Place value of 2 is 2 units = 2; 

           Place value of 3 is 3 tens = 30; 

           Place value of 5 is 5 hundreds = 500; 

          Place value of 4 is 4 thousands =4000 and so on.   

Face Value:  The face value of a digit in a numeral is the value of the 

digit itself at whatever place it may be.  

In the above numeral, the face value of 2 is 2; the face value of 3 is 3 

and so on.   

Natural Numbers:   Counting numbers 1, 2, 3, 4, are known as natural 

numbers.    

TESTS OF DIVISIBILITY:   

    Divisibility By 2:  A number is divisible by 2, if its unit digit is any of 0,   

                                   2, 4, 6, 8.  

   Divisibility By 3:  A number is divisible by 3, if the sum of its digit is    

                                  divisible by 3.  



  Divisibility BY 9:  A number is divisible by 9, if the sum of its digits is  

                                 divisible by 9.  

Divisibility BY 4:  A number is divisible by 4, if the number formed by the 

last two digits is divisible by 4.  

Divisibility BY 8:  A number is divisible by 8, if the number formed by the 

last 3 digits of the given number is divisible by 8. 

Divisibility BY 11:  A number is divisible by 11, if the difference of the 

sum of its digits at odd places and the sum of its digits at even places is 

either 0 or a number divisible by 11.   

FORMULAE:     

i.  ( a + b )
2
  = a

2 
 + b

2
  +2ab  

ii.  (a – b)
2 

 = a
2  

 +b
2
  -2ab   

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
 ) = �� � �� �� � ��   

vi. ��� � ��� 	 �� � � � ��
 � �� � �
�   

vii. ��� � ��� 	 �� � �� ��
 � �� � �
� 

viii. �. �� � �� =  ab + ac &a. �� � ��= ab – ac �Distributive Laws� 

 

RESULTS ON DIVISION  

 An important result:  if we divide a given number by another 

number, then;   

   Dividend = �������� �  !�"�#$"� + Remainder   

 

 

                                          PROGRESSION  



Progression:   A succession of numbers formed and arranged in a 

definite order according to certain definite rule, is called a progression.   

  Arithmetic Progression (A.P.) :  if each term of a progression differs      

from its preceding term by a constant, then such a progression is  called 

an arithmetical progression. This constant difference is called the 

common difference of the A.P.  

 An A.P. with first term a and common difference d is given by  

   a, �% � &�, �% � (&�, �% � )&�, … … …. 
       The nth term of this A.P. is given by Tn = a + �+ � ,� d . 

The sum of n terms of this A.P. 

Sn = 
-

 .2� �  �0 � 1�23 = 

-

 �4irst term � last term�.    

 

Some Important Results   

i. �1 � 2 � 3 � 8 � 0� 	 -�-9:�

    

ii. �1
 � 2
 � 3� � 8 � 0
� 	 -�-9:��
-9:�
;    

iii. �1� � 2� � 3� � 8 � 0�� 	 -<�-9:�
 = .   

Geometrical PROGRESSION (G.P.): A Progression of numbers 

in which every term bears a constant ratio with its preceding 

term. Is called a geometrical progression.  

                         The constant ratio is called the common ratio of the G.P.  

                         A.G.P. with first term a and common ratio r is:  

    A, ar, ar
2
, ar

3
, …. 

   In this G.P., Tn = a r
n-1

  



 Sum of the terms, Sn = 
>�:?@A�

�:?@�   .   

 

                    2.    H. C. F.    &   L .C. M. OF Numbers  

 

Factors & Multiples :  If a number a divides another number b 

exactly, we say that a is a factor of b and we write, a/b. in this 

case, b is called a multiple of a.  

 

Highest Common Factor or Greatest Common Measure :   

(H.C.F. or G.C.D. or G.C.M.)  

 The H.C.F. of two or more than two numbers is the greatest 

number that divides each one of them exactly.   

H.C.F. BY Factorization:   Express each one of the given numbers 

as the product of prime factors. The product of least powers of 

common prime factors given H.C.F.  

 

H.C.F. BY Division Method:   Suppose we have to find the H.C.F. of 

two given numbers. Divide the large number by the smaller one. 

Now, divide the divisor by the remainder. Repeat the process of 

dividing the preceding divisor by the remainder last obtained till 

zero is obtained as remainder. The last divisor is the required 

H.C.F. 

         Suppose we have to find the H.C.F of three numbers. Then,                     

H.C.F. of [(H.C.F. of any two) & (the third number)] gives the H.C.F. 

of three given numbers.  

        Similarly, the H.C.F. of more than three numbers may be 

  obtained.  



 Lowest Common Multiple (L.C.M.):     The least number which is 

exactly divisible by each one of the given numbers is called their 

L.C.M.   

 Product of Two Numbers = Product of their H.C.F. & L.C.M. 

           L.C.M. BY Factorization: Resolve each one of the given numbers   

into a product of prime factors. Then, L.C.M.is the product of highest 

powers of all the factors.  

H.C.F. & L.C.M. of Fractions:  

 (i)   H.C.F. =  
B.C.D.EF -GHI@>JE@K

L.C.M.EF NI-EHO->JE@K    

 

 (II)  L.C.M. = 
L.C.M.EF -GHI@>JE@K

B.C.D.EF NI-EHO->JE@K   

 

                                              3.    Decimal Fractions 

    Decimal Fractions:  Fractions in which denominators are powers of 10   

      are known as decimal fractions:   

         
:

:P = 1 lenth,
:

   :PP   =   1 hundredth, 
:

:PPP    = 1 thousandth etc. 

         
:

:P =  1 lenth =.1,



:P = 2 lenths = .2,
�

:P  = 3 lenths = 3 etc.  

        
:

:PP  = 1 hundredth = .01,



:PP  = 2 hundredths = .02;   

         
:�

:PP = 13 hundredths = .13; 
QQ

:PP   = 99 hundredths = .99;  

         
:

:PPP  = 1 thousandth = .001, 
Q

:PPP  = 9 thousandths = .009;  



     
QR

:PPP     = 97 thousandths = .097; 
QQQ

:PPP thousandths =.999.  

 

Rule For Converting a Decimal Into Vulgar Fraction:   

               Put I in the denominator under the decimal point and annex 

with it as many zero as is the number of digits after the decimal point. 

Now, remove the decimal point and reduce the fraction to its lower 

terms.  

Remark 1: Annexing zeros to the extreme right of a decimal fraction 

does not change its value.  

Thus, 0.8 = 0.80 = 0.800 etc. 

Remark 2: If numerator and denominator of a fraction contain the same 

number of decimal places, then we remove the decimal sign.  

Addition & Subtraction of Decimal Fractions:  

      Rule: The given numbers are so placed under each other that the 

decimal points lie in one column. The numbers so arranged can now be 

added or subtracted in a usual way.  

Multiplication of a Decimal Fraction By a Power of 10:   

 Rule: Shift the decimal point to the right by as many places of decimal 

is the power of 10. 

Multiplication of Decimal Fraction:  

Rule:  Multiply the given numbers considering then without the decimal 

point. Now, in the product, the decimal point is marked off to obtain as 



many places of decimal as is the sum of the number of decimal places in 

the given numbers.  

 

Dividing a Decimal Fraction By a Counting Numbers:  

Rule:  Dividing the given number without considering the decimal point 

by the given counting number. Now, in the quotient, put the decimal 

point to give as many places of decimal as are there in the dividend. 

Dividing a Decimal Fraction By a Decimal Fraction:  

Rule:  Multiply both the dividend and the divisor by a suitable power of 

10 to make divisor a whole number. Now, proceed as above.  

H.C.F. & L.C.M. of Decimal Fraction:  

Rule:  In given numbers, make the same number of decimal places by 

annexing zeros in some numbers, if necessary. Considering these 

numbers without decimal point, find H.C.F. or L.C.M. as the case may 

be. Now, in the result, mark off as many decimal places as are there in 

each of the given numbers.  

Comparison of Fractions: Suppose some fractions are to be arranged in 

ascending or descending order of magnitude.  

Rule:   Convert each one of the given fractions in the decimal form. 

Now, arrange them in ascending order, as per requirements. 

Recurring Decimal:  if in a decimal fraction, a figure or a set of figures is 

repeated continuously, then such a number is called a recurring 

decimal.  



                 In a recurring decimal, if a single figure is repeated, then it is 

expressed by putting a dot on it. If a set of figures is repeated, it is 

expressed by putting a bar on the set.   

 

Thus, we have:  

(i) 
:
� = 0.333… =0.3.       (ii)  




R  =3.142857 142857… =   3. 142857.WWWWWWWWWWW    

Pure Recurring Decimal:  A Decimal fraction in which all the figures 

after the decimal point are repeated, is called a pure recurring decimal 

e.g.


�  = 0.666… = 0.6.  

Converting a pure Recurring Decimal Into Vulgar Fraction:  

Rule:  Write the repeated figures only once in the numerator and take 

as many nines in the denominator as is the number of repeating figures. 

Mixed Recurring Decimal: A decimal fraction in which some figures do 

not repeat and some of them are repeated is called a mixed recurring 

decimal e.g. 0.173333… =0.173W.   

Converting a Mixed Recurring Decimal Into Vulgar Fraction:  

Rule:  In the numerator, take the difference between the number 

formed by all the digits after decimal point (taking repeated digits only 

once) and that formed by the digits which are not repeated. In the 

denominator, take the number formed by as many nines as there are 

repeating digits followed by as many zeros as is the number of non-

repeating digits.   

                                 



                                          4.    Simplification 

    In simplifying an expression, first of all bar must be removed. After 

removing the bar, the brackets must be removed, strictly in the order                             

( ), { } and [ ].  

After removing the brackets, we must use the following operations 

strictly in the order: 

    (i)    of  (ii)  division  (iii)  Multiplication  (iv)  Addition  (v)  Subtraction. 

Remark:  Remember the word, ‘BODMAS’ where B, O, D, M, A and S 

stand for bracket, of, division, multiplication, addition and subtraction 

respectively.   

                            

                    5. Square Roots & Cube Roots   

 Square Root:     If x
2
 = y, we say that square root of y is x and we write,  

                                 XY  = x.  

Thus, √4 = 2, √9  =3, √196 =14 etc. 

Square Root By Factorization:  

Rule:  Suppose we have to find the square root of a number which is a 

perfect square. Express this number as the product of prime factors. 

Now, take the product of these prime factors choosing one out of every 

pair of the same primes.   



Square Root of decimal Fractions:    we make even number of decimal 

places by affixing a zero, if necessary. Now, we mark off periods and 

extract the square root as shown below. 

 

Remarks:  (i)  √�� 	 √� � √�          (ii)  ]>
^ =  

√>
√^ .  

Cube root:     The cube root of a given number x is the number whose 

cube is x. we denote the cube root of x by √_.`
   

Thus, √8`
 = �2 � 2 � 2 � 1/3 

   =2, √343`
  = �7 � 7 � 7 �1/3  

= 7 etc.  

Rule For Finding The Cube Root:  Resolve the given number as the 

product of prime factors and take the product of prime factors, 

choosing one out of three of the same prime factors. 

 

                                     6.    AVERAGE    

Formula:   Average =   a bGH EF E^KI@c>JOE-K 
dGH^I@ EF E^KI@c>JOE-Ke    

 

 

                                      9.  Surds & Indices   

Laws of Indices:   

(i) a
m � a

n
 = a

m+n
             (ii)   

>f
>A

  
 = a

m-n 
             (iii)  (a

m
)
n
  =  a

mn
    

(iv)  (ab)
n
  = a

n
 b

n 
               (v)  g>̂h-

  = 
>A
^A             (vi)   a

0
 = 1  



 

Laws of Surds: 

We write √�A
   = a

1/n
  and it is called a surd of order n.  

 

(i)      ( √�A
 )

n
  = ( a

1/n
)

n 
 = a     (ii)   √��A

  =  √�.A
   √�.A

    

(iii)   ]>
^

A
     = 

√>A
√^A                   (iv)    ( √�A

 )
m

 = √�HA
     

           (v)     X √�Af
         = √�.fA

  

                            

                                      10.  Percentage  

Percentage:  By a certain percent we mean that many hundredths. 

Thus, x percent means x hundredths, written as x% .  

To express x% as a fraction: We have, x% =  
i

:PP . 

        Thus, 15% = 
:j

:PP 	 �

P ;   24% = 


=
:PP 	 ;


j etc.  

To express  
%
l  as a percent:  We have  

>
^ = a>

^ � 100e % . 

Thus, 
�
= 	 a�

= � 100e %  75%, 
;
j 	 a;

j � 100e % 	 120%  etc. 

0.6= 
;

:P = 
�
j 	  a�

j � 100e % = 60%.   

 

TWO IMPORTANT RULES (Short Cut Methods):      

(i) If A is R% more than B,  then :  



B is less than A by o p
:PP9p � 100q % .  

 

(ii) If A is R% less than B, then 

B is more than A by o p
:PP?p � 100q %   

 

 

TWO IMPORTANT RULES (Short Cut Method):  

 

(i) If the price of a commodity increases by R% , then 

reduction in consumption, not to increase the 

expenditure is :  

o p
:PP9p � 100q %.                

(ii) If the price of a commodity decreases by R%, then the 

increase in consumption, not to decrease the expenditure 

is :  

 o p
:PP?p � 100q %. 

 

RESULTS ON POPLUTATION (Formulae): 

Let the population of a town be P now and suppose it 

increases at the rate of R% per annum, then:  

(i) Population after n years = P a1 � p
:PPe-.    

(ii) Population n years ago = 
r

a:9 s
tuueA

 
     

 

                        RESULTS ON DEPRECIATION (formulae): 

                                  Let the present value of a machine be P. Suppose              



                        depreciates at the rate of R% per annum. Then:  

(i) Value of the machine after n years = P a1 � p
:PPe-.  

(ii) Value of the machine n years ago =
r

a:? s
tuueA

 .     
 

                  11.  Profit & Loss 

 Cost Price: The price at which an article is purchased, is called              

its cost price, abbreviated as C.P.  

Selling Price:  The price at which an article is sold, is called its selling 

price, abbreviated as S.P.  

Profit or Gain:  =(S.P.) – (C.P.)  

Loss = (C.P.) – (S.P.). 

An Important Result:  Loss or gain is reckoned on C.P.  

FORMULAE:   

(I) Gain = (S.P.) – (C.P.)             (ii) Gain % = av%w+�,xx
y.z. e  

 (iii)     Loss = (C.P.) – (S.P.)              (IV) Loss %=a{|}}�,xx
y.z. e 

 (v)       S.P. =  
�,xx9v%w+ %�

,xx  � y. z.     
 (vi)      S.P. = 

�,xx?{|}} %�
,xx � y. z.  

(vii)      C.P. = 
,xx

�,xx9v%w+%� � S.P.   

(viii)      C.P. = 
,xx

�,xx?{|}} %� � ~. z.  



(Ix) If an article is sold at a gain of 35%, then S.P.= 135% of C.P.  

(x)  If an article is sold at a loss of 35%, then S.P. = 65% of C.P. 

 

     

                            12. Ratio & Proportion 

 

Ratio:  The ratio of two quantities in the same units is a   

Fraction that one quantity is of the other. 

 

The ratio a : b represents a fraction 
>
^ .  

 

The first term of a ratio is called antecedent while the second 

term is known as consequent.  

Thus, the ratio 5 : 7 represents 
j
R  with antecedent 5 and 

consequent 7.  

               Rule:  The multiplication or division of each term of a ratio by a    

same non-zero number does not effect the ratio.  

                  Thus, 4:5 =8: 10 = 12: 15 = 16: 20 = 
=
j  : 1etc.  

               Proportion: The equality of two ratios is called proportion.  

               If a : b = c : d, we write, a : b : : c : d and we say that a, b, c, d             

             are in proportion.  

              In a proportion, the first and fourth terms are known as                                 

extremes, while second and third terms are known as means, 



 We have, Product of Means = Product of Extremes. 

Fourth Proportional: If a : b = c : d, then d is called the fourth 

proportional to a, b, c.   

Third proportional:  The third proportional to a, b is the fourth 

proportional to a, b, b. 

Mean Proportional:  Mean proportional between a and b is √��.   
Comparison of Ratios:  We say that (a:b) > (c:d) if >^ � �

N   

Compounded Ratio: The compounded ratio of the ratios  

                                        (a:b), (c:d), (e:f) is (ace : bdf).  

Some More Definition:  

(i)  a2 
 : b

2
 
 
is called the duplicate ratio of a : b 

(ii)  √� � √� is called the sub-duplicate ratio of a : b  

(iii)  a3 : 
 b

3 
is called the triplicate ratio of a : b .  

(iv)  a1/3
 : b

1/3 
 is called the sub-triplicate ratio of a : b  

(v)   If >^ 	 �
N  then 

>9^
>?^ 	 �9N

�?N   (componendo & dividend) 

 

Variation: We say that x is directly proportional to y if  

x = ky for some constant k and we write, x � y.  

Also, we say that x is inversely proportional to y,  

If x = 
�
� for some constant k and we write, x � :

�.  
 

 

 



13. Partnership  

Partnership:    when two or more than two persons run a business 

jointly, they are called partners and the deal is known as partnership. 

Ratio of Division of Gains:    

(i)  When investments of all the partners are for the same time, the 

gain or loss is distributed among the partners in the ratio of their 

investments.  

(ii)   When investments are for different time, then equivalent capitals 

are calculated for a unit of time by taking (capital � number of 

units of time). Now gain or loss is divided in the ratio of these 

capitals.  

 Working & sleeping Partners: A partner who manages the 

business is known as a working partner and the one who simply 

invests the money is a sleeping partner. 

 

 

                           14. Chain Rule   

 

Direct Proportion: Two quantities are said to be directly 

proportional if on the increase (or decrease) of the one, the 

other increases (or decreases) to the same extent.  

Ex. 1. The cost of articles is directly proportional to the 

number of articles.  

           (More articles, More cost) & (Less articles, Less cost).  

Ex. 2.  The work done is directly proportional to the number of 

men working at it.  



(More Men, More work) & (Less Men, Less work)  

 

Indirect Proportion: Two quantities are said to be indirectly 

proportional if on the increase of the one, the other decreases 

to the same extent and vice versa.  

Ex.1. Time taken to cover a distance is inversely proportional 

to the speed of the car.  

             (More speed, Less is the time taken to cover a distance) 

Ex.2. Time taken to finish a work is inversely proportional to 

the number of persons working at it.  

      (More persons, Less is the time taken to finish a job) 

Remark: In solving questions on chain rule, we make repeated 

use of finding the fourth proportional. We compare every item 

with the team to be fond out. 

 

 

                          15. Time & Work   

 

General Rules:  

(i) If A can do a piece of work in n days, then A’s 1 

day’s work =
:
-.   

(ii) If A’s 1 day’s work= 
:
- , then A can finish the work  

in n   days. 

(iii) If A is thrice as good a workman as B, then:  

  Ratio of work done by A and B =3 : 1, 

 Ratio of times taken by A & B to finish a work = 1:3. 



          16.  Pipes & Cisterns  

                         General Results:  

                                  Inlet: A pipe connected with a tank or a cistern or a                                         

                                            reservoir, that fills it, is known as an inlet.  

                               Outlet: A pipe connected with a tank or a cistern or a  

                                             reservoir, emptying it, is known as an outlet. 

                                Formulae:  

  (i)      If a pipe can fill a tank in x hours, then:  

Part filled in 1 hour  =  :i .   

                                 (ii)     If a pipe can empty a full tank in y hours, then:  

Part emptied in 1 hour =  
:
� .   

(iii)       If a pipe can fill a tank in x hours and another  

                                               pipe can empty the full tank in  y hours  

                                               (where y > x), then on opening both the  

                                                pipes, the net part filled in 1 hour = a:i � :
�e  

 

                                       17. FORMUALE:  

(I) Speed = aNOKJ>-�I
JOHI e, Time = aNOKJ>-�I

K�IIN e  

(II) Distance = �����2 � �����.  



(III) 1 km/hour =
j

:�  m/ sec.  

(IV)  1m/sec. = 
:�
j  km/hr.  

(V) If the ratio of the speeds of A and B is a : b, 

then the ratio of the times taken by them to 

cover the same distance is 
:
> � :

^ or b :a. 

(VI) Suppose a man covers a certain distance at x 

kmph and an equal distance at  y  kmph. Then 

the average speed during the whole journey is 

a
i�
i9�e kmph. 

    

                                               18.  Problems On Trains  

                Important Points:   

1.  Time taken b y a train x meters long in passing a signal 

post or a pole or a standing man = Time taken by the train 

to cover x meters.  

2. Time taken by a train x meters long in passing a 

stationary object of length y meters = Time taken by the 

train to cover (x+y) meters.  

3. Suppose two trains or two bodies are moving in the same 

direction at u kmph and v kmph such that u > v, then                        

their relative speed = (u – v) kmph. 

4. If two trains of length x km and y km are moving in the 

same direction at u kmph and v kmph ,where u > v, then 

time taken by faster train to cross the slower 

                                    =ai9�
G?ce hrs.    



5. Suppose two trains or two bodies are moving in opposite 

directions at u kmph and v kmph. Then, their relative 

speed = (u + v) kmph. 

6. If two trains of length x km and y km are moving in 

opposite directions at u kmph and v kmph, then : time 

taken by the trains to cross each other=a�9�
�9�e hrs. 

7. If two trains start at the same time from two points A and 

B towards each other and after crossing they take a and b 

hours in reaching B and A respectively.                                             

Then, A’s speed: B’s speed = g√� � √�h.  

8. X kmph =a_ � j
:�e m/sec. 

9. Y metres/sec. =aY � :�
j e km/hr.  

 

                     19.  Problems On Boats & Streams 

Important points:  

1. In water, the direction the stream is called 

downstream. And the direction against the stream 

is called upstream.  

2. If speed of a boat in still water is u km/hr and the 

speed of the stream is v km/hr, then:  

                    Speed downstream = (u + v) km/hr.     

                    Speed upstream = (u – v) km/hr.   

3. If the speed downstream is a =km/hr and the speed 

upstream is b km./hr, then: 

Speed in still water = 
:

 �� � �� km/hr. 

Rate of stream = 
:

  �� � �� km/hr. 



             20. Alligation or Mixture  

Alligation: It is the rule that the enables us to find the ratio in which 

two or more ingredients at the given price must be mixed to produce a 

mixture at a given price.  

Mean Price: The cost price of a unit quality of the mixture is called the 

mean price. 

Rule of Alligation: If two ingredients are mixed, then:  

  a��%+�w�� |� ���%��� 
��%+�w�� |� &�%��� e 	  �y.z.|� &�%����?���%+ ��w���

���%+ ��w���?�y.z.|� ���%����  

We represent as under:  

C.P. of a unit quantity                                         C.P. of a unit quantity  

                                                                                         of dearer  

 

 

            (c)                                                                                (d) 

 

                               Mean price           

                              (m) 

 

    (d - m)                                                                                  (m - c)   

� (Cheaper quantity) : (dearer quantity) = (d – m) : (m – c). 

 



                                        21.  Simple Interest  

General Concepts :  

Principal or sum: The money borrowed or lent out for a certain period 

is called the principal or the sum. 

Interest: Extra money paid for using other’s money is called interest.  

Simple Interest: If the interest on a sum borrowed for a certain period 

is reckoned uniformly, then it is called simple interest.  

FORMUALE: Let Principle = P, Rate =R % per annum                                            

                         and Time = T years, Then,  

(i) S. I. = ar � p � �
:PP e. 

 

(ii) P =  a:PP �b.  �.
p � � e ,     R =a:PP �b.�.

r �� e     and  

 

T = a:PP �b.�.
r � p e 

                                  

                                           22. Compound Interest  

Compound Interest:  Sometimes it so happens that the borrower and 

the lender agree to fix up a certain unit time, say yearly or half-yearly or 

quarterly to settle the previous account.  

     In such cases, the amount after first unit of time becomes the 

principal for the second unit, the amount after second unit becomes 

the principal for the third unit and so on.  



   After a specified period, the difference between the amount and the 

money borrowed is called the Compound Interest (abbreviated as C.I.) 

for that period 

 FORMUALE:   

   Let, Principal = P, Rate = R% per annum, Time = n years.  

(i)  When interest is compound Annually:  

                    Amount = P a1 � p
:PPe-

   

(ii) When interest is compounded Half-Yearly:  

                     Amount = P �1 � p/

:PP¡?
-

    

(iii) When interest is compounded Quarterly:  

                      Amount = P �1 � �p/=�
:PP ¡?=-

    

(iv) When interest is compounded Annually but time is in 

fraction, say 3
(
¢ years.  

                      Amount = P a1 � p
:PPe� � £1 � <

¤  p:PP¥  

(v) When Rates are different for different years, say                              

R1%, R2%, R3% for 1at, 2
nd

 and 3
rd

 year respectively. 

 

Then, Amount = P a1 � pt
:PPe a1 � p<

:PPe a1 � p`
:PPe.  

(vi)  Present worth of Rs. X due n years hence is given by: 

 

                         Present Worth = 
i

a:9 s
tuueA .    

 

 



                          23. Logarithms  

Logarithms:   If a is a positive real number, than I and a
m 

= x, then we 

write m = loga x and say that the value of log x to the base a is m.  

Ex.    (i)   10
3
 = 1000 

 ¦ log10 1000 = 3   

        (ii)    3
4 

= 81 
 ¦ log3 81 =4 

         (iii)   2
-3

 = 
:
� 

 ¦ log2 
:
� = -3  

         (iv)   (.1)
2
 = .01

 ¦ log(.1) .01 = 2  

Properties of Logarithms:  

(i) loga(xy) = loga x +loga y  

(ii) loga ai
�e =loga x – loga y 

(iii) logx  x = 1 

(iv) loga 1 =0  

(v) loga (x
p
) = P (loga x) 

(vi) loga x = 
:

§E¨©  >  

(vii) loga x = 
§E¨ª   i
§E¨ª  >   = 

«¬ i 
«¬ >   

Remarks:  (i)   When base is not mentioned, it is taken as 10.  

  (ii)   Logarithms to the base 10 are known as common logarithms.  

   Note:  The logarithm of a number contains two parts, namely 

characteristic and mantissa. The integral part is known as characteristic 

and the decimal part is known as mantissa. 

 



 Characteristic:  

Case I:  when the number is greater than I. 

In this case, the characteristic is one less than the number of digits in 

the left of decimal point in the given number.  

Case II: when the number is less than I. 

In this case, the characteristic is one more than the number of zeros 

between the decimal point and the fist significant digit of the number 

and it is negative.  

              Instead of -1, -2, etc. we write, 1W (one bar), 2W  (two bar)etc. 

 

24.    Area  

FORMUALE:  

I. (I)  Area of a rectangle = (length � breath) 

        � Length = a ®@I>
¯@I>NJ°e and Breadth = a ®@I>

LI-¨J°e.  

          (ii)   Perimeter of a rectangle = 2 (length + breadth)  

II. Area of a square = (side)
2
 = 

:

 (diagonal)

2
 . 

III. Area of 4 walls of a room = 2 (length + breadth) � height. 

IV.  (i)  Area of a triangle = 
:

 � Base � Height.  

(ii)   Area of a triangle =  X± �± � ���± � ���± � ��,  where  

           s = 
:

  (a + b + c), and a, b, c, are the sides of the triangle.  



  (iii)  Area of an equilateral triangle = 
√�
=  � �±�2��2

. 

            (iv)  Radius of incircle of an equilateral triangle of side   � 	  >

√� .  

             (v)  Radius of circumcirle of an equilateral triangle of side � 	 >
√�.   

   V      (i) Area of a parallelogram = Base � Height. 

            (ii) Area of a rhombus = 
:

  �  �Product of diagonals�.  

             (iii) The halves of diagonals and a side of a rhombus form a right   

                       angled triangle with side as the hypotenuse.  

              (iv)  Area of a trapezium  

                         =  
 :
  
 � (sum of parallel sides) � (distance between them).  

    Vi  (i)  Area of a circle = ¹ R2
 .  

          (ii)  Circumference of a circle = 2 ¹ R.  

          (iii)  Length of an arc = 

 º p »

�;P    .  

           (iv)  Area of a sector = 
:

   ��¼� � ½� 	  º  p< »

�;P  . 

 

                  

 

 

 



   25.   Volume & Surface Area  

 

 

 

1. CUBOID  

Let length = I, breath = b & height = h units. Then,  

(i) Volume = (l � � � ¾� cubic units. 

(ii) Surface Area = 2 (lb + bh + lh) sq. units.  

(iii) Digonal = √¿( �  l( � �(  units.  

2. CUBE  

Let each edge of a cube be of length �. Then,   

(i) Volume = À3
 cubic units.  

(ii) Surface Area = 6a
2
 sq. units.  

(iii) Diagonal = √3    a units.  

3. CYLINDER  

Let radius of base = r & Height (or length) = h. Then, 

(i) Volume =  �¹ ¼
¾� cu. units  

(ii) Curved Surface Area = (2¹¼¾) sq. units.  

(iii) Total surface Area = �2¹¼¾ � 2¹¼
� sq. units. 

4. CONE  

Let radius of base = r & Height = h. Then,  

(i) Slant height, l = √¾
 � ¼
 units.  

(ii) Volume = a:
�  ¹¼¾
e cubic units.  

(iii) Curved Surface Area = �¹¼Á� sq. units. 

(iv) Total Surface Area =  �¹¼Á � ¹¼
� sq. units.  

5. SPHERE  

Let the radius of the sphere be r. Then,  

            FORMUALE 



(i) Volume = a=
� ¹¼�e cubic units.  

(ii) Surface Area = �4¹¼
� sq. units.  

6.  HEMI-SPHERE  

Let the radius of a hemi-sphere be r. Then, 

(i) Volume = a

� ¹¼�e cubic units.  

(ii) Curved Surface Area = �2¹¼
� sq. units.  

(iii) Total Surface Area = �3¹¼
� sq. units. 

      

                                    26. Races & Games of Skill 

Races: A contest of speed in running, riding, driving, sailing or rowing is 

called a race.  

Race Course: The ground or path on which contest are made is called a 

race course.  

Starting Point: The point from which a race begins is known as a 

starting point.   

Winning point or Goal: The point set to bound a race is called a winning 

point or goal.  

Winner: The person who first reaches the winning point is called a 

winner.  

Dead Heat Race: If all the persons contesting a race reach the goal 

exactly at the same time, then the race is said to be a dead heat race.  



Start : Suppose A and B are two contestants in a race. If before the start 

of the race, A is at the starting point and B is ahead of A by 12 metres, 

then we say that ‘A gives B, a start of 12 metres’. 

      To cover a race of 100 metres in this case, A will will have to cover 

100 metres while B will have to cover only (100 – 12) = 88 metres.  

    In a 100 m race,                                                                                                                             

‘ A can given B 12 m‘ or ‘A can give B a start of 12 m ‘ or ‘A beats B by 

12 m’ means that while A runs 100 m, B runs (100 – 12) = 88 m.  

Games: ‘A game of 100, means that the person among the contestants 

who scores 100 points first is the winner.  

       If A scores 100 points while B scores only 80 points, then we say that 

A can give B 20 points. 

                                 

                                             27.  Calendar  

General Concepts: Under this heading we mainly deal with finding the 

day of the week on a particular given date. The process of finding it lies 

on obtaining the number of odd days. 

I. Odd Days: Number of days more than the complete number of 

weeks in a given period is the number of odd days during that 

period.  

II. Leap Year: Every year which is divisible by 4 is called a leap year 

Thus, each one of the years 1992, 96, 2004, 2008, 2012, etc. is a 

leap year.    



             Every 4th century is a leap year but no other century is a 

leap year, Thus, each one of 400, 800, 1200, 1600, 2000 etc. is a 

leap year.   None of 1900, 2010, 2020, 2100 etc. is a leap year.  

 An year which is not a leap year is called an ordinary year.  

   (iii)  (i)    An ordinary year has 365 days. 

          (ii)  A leap year has 366 days.  

   (iv)   Counting of odd days:  

           (i)     1 ordinary year = 365 days = (52 weeks +1 days)  

                  � An ordinary year has 1 odd day.  

           (ii)        1 leap year = 366 days = (52 weeks + 2 days)    

                  � A leap year has 2 odd days.  

            (iii)   100 years = 76 ordinary years + 24 leap years  

            = .�76 � 52�Â��Ã± � 76 2�Y±3 +.�24 � 52�Â��Ã±48 2�Y± 3  

             = 5200 weeks + 124 days  

             = �5217 Â��Ã± � 52�Y±�.   
               � 100 years contain 5 odd days.  

              200 years contain 10 and therefore 3 odd days.  

             300 years contain 15 and therefore 1 odd days.  

            400 years contain �20 � 1� and therefore 0odd days.  

             Similarly, each one of 800, 1200, 1600, 2000etc. contains 0 odd      

           days.       



    Remark: (7n + m) odd days, where m < 7 is equivalent to m odd days.   

    Thus, 8 odd days Ä 1 odd day etc.  

(v)        Counting of days:  

           We have: Sunday for 0 odd day; Monday for 1 odd day; Tuesday  

          of 2 odd days and so on.  

 

                                                    28. Clocks   

GENERAL CONCEPTS 

              The face or dial of a watch is circle whose circumference is 

divided into 60 equal parts, called minute spaces.  

               A clock has two hands; the smaller one is called the hour hand 

or short hand while the large one is called the minute hand or long 

hand.   

(i) In 60 minutes, the minute hand gains 55 minutes on the hour 

hand.  

(ii)  In every hour, both the hands coincide once.  

(iii)  The hands are in the same straight line when they are   

  Coincident or opposite to each other. 

    (iv)  When the two hands are at right angles, they are 15 minute    

  spaces apart.  

   (v)  When the hands are in opposite directions, they are 30 minute          

spaces apart.  



 Too Fast and Too slow:  if a watch or a clock indicated 8.15, when the 

correct time is 8, it is said to be 15 minutes too fast.  

On the other hand, if it indicates 7.45, when the correct time is 8, it is 

said to be 15 minutes too slow. 

 

                            29. Stock & Shares  

Stock:  In order to meet the expenses of a certain plan, the 

Government of India sometimes raises a loan from the public at a 

certain fixed rate of interest. Bonds, each of a fixed value are issued for 

sale to the public.  

    If a man purchases a bond of Rs. 100 at which 8% interest has been 

fixed by the Government, then the holder of such a bond is said to 

have, a Rs. 100 stock at 8%. Clearly, Rs. 100 is the face value of the 

stock.  

   These bonds or stocks are sold and bought in the open market 

through brokers at stock exchanges.  

  The broker’s change is called ‘brokerage’.  

Remark   (i) when stock is purchased brokerage is added to the cost 

price.        

                 (ii)  when stock is sold, brokerage is subtracted from the 

selling price.  

      The selling price of a Rs. 100 stock is said to be:  

(i) At par, if S.P. is Rs. 100 exactly;  



(ii) above par (or at premium), if S.P. is more than Rs. 

100.  

(iii)  Below par (or at discount), if S.P. is less than Rs. 

100.  

Remarks:  By ‘a Rs. 800, 9% stock at 95’ , we mean a stock whose face 

value is Rs. 800, annual interest is 9% of the face value and the market 

price of Rs. 100 stock is Rs. 95.           

          

      30. True Discount 

General Concepts:  Suppose a man has to pay Rs. 150 after 4 years 

and the rate of interest is 14% per annum. Clearly, Rs. 100at 14% will 

amount to Rs. 156 in 4 years. So, the payment of Rs. 100 now will clear 

off the debt of Rs. 156 due 4 years hence. We say that:  

       Sum due = Rs. 156 due 4 years hence;  

      Present Worth (P.W.) = Rs. 100 

     True Discount (T.D.) = Rs. (156 – 100) = Rs. 56  

                                          = (Sum due) – (P.W.).  

  We define:  

(i) T.D. = Interest on P.W.  

(ii) Amount = (P.W.) + (T.D.) 

Remark: Interest is reckoned on P.W. and true discount is 

reckoned on the amount.  

FORMUALE: Let rate = R% per annum & Time = T years. Then,  



(i) P.W.= 
:PP�®HEG-J�

:PP9�p���  = 
:PP��.Å.

p��    

(ii) T.D. = 
�r.Æ.��p��

:PP   =  
�®HEG-J��p��

:PP9�p���  .  

(iii) Sum = 
�b.�.����.Å.�
�b.�.�?��.Å.�.  

(iv) ��. Ç. � � ��. È. �= S.I. on T.D.  

(v) when the sum is put at compound interest,  then   

                    P.W. = 
®HEG-J
a:9 s

tuueË .   

 

               31.  Banker’s Discount   

General Concepts: Suppose a merchant A buys goods worth, say Rs. 

10000 from another merchant B at a credit of say 5 months. Then, B 

prepares a bill. Called the bill of exchange. A signs this bill and allows B 

to withdraw the amount from his bank account after exactly 5 months.  

         The date exactly after 5 months is called nominally due date. Three 

days (known as grace days) are added to it to get a date, known as 

legally due date. 

          The bill can be presented to the any day on or after the legally 

due date.  

          Suppose B wants to have the money before the legally due date. 

Then he can have the money from the banker or a broker, who deducts 

S.I. on the face value (i.e. Rs. 10000 in this case) for the period from the 

date on which the bill was discounted (i.e. paid by the banker) and the 

legally due date. This amount is known as Banker’s Discount (B.D.)  

       Thus, B.D. is the S.I. on the face value for the period from the date 

on which the bill was discounted and the legally due date. 



Banker’s Gain (B.G.) = (B.D.) – (T.D.) for the unexpired time.  

Note: When the date of the bill is not given , grace days are not to be 

added.  

FORMUALE:  

(I) B.D. = S.I. on bill for unexpired time.  

(II) B.G. = (B.D.) – (T.D.) = S.I. on T.D. = 
  ��.Å�<

r.Æ.   

(III) T.D. = √Ì. Í.� Î. Ï.  
(IV) B.D. = a®HEG-J �p>JI ��OHI

:PP e 

(V) T.D. = a®HEG-J�p>JI ��OHI 
:PP��p>JI��OHI � e.  

(VI) Amount = a¯.Å.��.Å.
¯.Å.?�.Å.e.  

(VII) T.D. = a ¯.Ð.�:PP
p>JI ��OHIe. 

 

32.  Odd Man Out and Series  

Turn odd man out: As the phrase speaks itself, in this type of problems, 

a set of numbers is given in such a way that each one, except one 

satisfies a particular definite property. The one which does not satisfy 

that characteristic is to be taken out.  

Some important properties of numbers are given below:  

(i) Prime Numbers: A counting number greater than 1, which is 

divisible by itself and 1 only, is called a prime number. E.g. 2, 3, 5, 

7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 

79, 83, 89, 97 etc.  



(ii) Even numbers: A number divisible by 2, is an even number e.g. 2, 

4, 6, 8, 10 etc.  

(iii) Odd numbers:  A number not divisible by 2, is called an odd 

number.  

(iv) Perfect  squares: A counting number whose square root is a 

counting number, is called a perfect square, e.g. 1, 4, 9, 16, 25, 

36, 49, 64 etc.  

(v) Perfect Cubes: A counting number whose cube-root is a counting 

number is called a perfect cube, e.g. 1, 8, 27, 64, 125 etc.  

(vi) Multiples of a number: A number which is divisible by a given 

number a, is called the multiple of a e.g. 3, 6, 9, 12 etc. are all 

multiples of 3.  

(vii) Numbers in A.P.:  Some given numbers are said to be in A.P. if 

the difference between two consecutive numbers is same e.g. 13, 

11, 9, 7, etc.  

(viii) Numbers in G.P.:  Some given numbers are in G.P. if the ratio 

between two consecutive numbers remains the same, e.g. 48, 12, 

3 etc.  

                                        33.  Data Interpretation 

                             

Tabulation: In studying problems on statistics, the data collected by the 

investigator are arranged in a systematic form, called the tabular form. 

In order to avoid same heads again and again, we make tables, 

consisting of horizontal lines, called rows and vertical lines, called 

columns with distinctive heads, known as captions. Units of 

measurements are given along with the captions. 

        Tabulation 



 

 


