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ARITHMATIC CALCULATION OF FRACTIONS





 a) 1 kilometer (km) = 1000 Meters (m)
b) 1 Meter (m) = 100 Centimeter (cm)
c) 1 Centimeter (cm) = 10 Millimeter (mm)c) 1 Centimeter (cm) = 10 Millimeter (mm)
d) 1 Kilogram (kg) = 1000 Grams (gm)
e) 1 Liter (l) = 1000 Milliliters (ml)



I – 1
II – 2
V – 5
X – 10
L – 50
C – 100C – 100
D – 500
M – 1000



PROPERTY IMPLEMENTATION

Closure Property of Addition
Closure Property of Multiplication

Integer + Integer = Integer
Integer x Integer = Integer

Commutative Property under Addition a + b = b + aCommutative Property under Addition
Commutative Property under Multiplication

a + b = b + a
a x b = b x a

Associativity of Addition
Associativity of Multiplication

(a + b) + c = a + (b + c)
a × (b × c) = (a × b) × c

Distributive Property under Addition a × b + a × c = a × (b + c) Distributive Property under Addition
Distributive Property under Subtraction

a × b + a × c = a × (b + c) 
a × b – a × c = a × (b – c) 

Additive Identity a + 0 = a = 0 + a

Multiplicative Identity a × 0 = 0 = 0 × a



 Perimeter of a rectangle = 2 × (length + breadth)
 Perimeter of a square = 4 × length of its side
 Perimeter of an equilateral triangle = 3 × length of a 

side
 Area of a rectangle = length × breadth
 Area of a square = side × side = (side)2 Area of a square = side × side = (side)



 x × y = xy; 
such as 5 × a = 5a = a × 5.such as 5 × a = 5a = a × 5.

a × a × a × … 9 times = a12





 Area of a Square = Side2

 Perimeter of a Square = 4 × SidePerimeter of a Square = 4 × Side
 Area of Rectangle = Length × Breadth
 Perimeter of a Rectangle = 2 × (Length + Breadth)
 Area of a Parallelogram = Base × Height
 Area of Triangle = 1/ 2 × Base × Height Area of Triangle = 1/ 2 × Base × Height
 Circumference of a circle = π d, where 'd' is the diameter of 

a circle and π = 22/7 or 3.14
 Area of a circle = πr2



 Law of Product: am × an = am+n

 Law of Quotient: am/an = am-nLaw of Quotient: a /a = a
 Law of Zero Exponent: a0 = 1
 Law of Negative Exponent: a-m = 1/am

 Law of Power of a Power: (am)n = amn

 Law of Power of a Product: (ab)m = ambm Law of Power of a Product: (ab)m = ambm

 Law of Power of a Quotient: (a/b)m = am/bm



 Increase in Percentage 
= (Change / Original Amount) × 100= (Change / Original Amount) × 100

 Profit  percent 
= (Profit / Cost price) × 100

 Simple Interest 
= (Principal × Rate × Time) / 100= (Principal × Rate × Time) / 100

 Amount = Principal + Interest



 (a-b)2 = a2 - 2ab + b2

 (a-b-c)2 = a2 + b2 + c2 - 2ab + 2bc - 2ac



 ax / ay = ax-y

 ax /bx = (a/b)x

 (ax)y = axy (a ) = a
 (a-b-c)2 = a2 + b2 + c2 - 2ab + 2bc - 2ac
 Increase in Percentage = (Change / Original Amount ) × 100
 Profit percent = (Profit / Cost price) × 100
 Simple Interest = (Principal × Rate × Time) / 100
 Amount = Principal + Interest Amount = Principal + Interest
 Pythagoras Theorem : (Hypotenuse)2 = (Adjacent Side)2 + 

(Opposite Side)2

 Area of a Circle = πr 2, where 'r' is the radius of a circle and π = 
22/7 or 3.14





 Additive Identity states (a ⁄ b + 0) = (a ⁄ b)
 Multiplicative Identity states (a ⁄ b) × 1 = (a/b) Multiplicative Identity states (a ⁄ b) × 1 = (a/b)
 Multiplicative Inverse states (a ⁄ b) × (b/a) = 1
 Additive Inverse is defined as the value, which on adding 

with the original number results zero value.
 a+(-a)=a-a=0 a+(-a)=a-a=0
 Original Number + x=0 
 Additive Inverse of 10 is -10 



 The Multiplicative inverse of a number, say, N, is 
represented by 1/N or N-1represented by 1/N or N-1

 It is also called reciprocal. 
 Fact : When a number by its own multiplicative 

inverse, the resultant value is equal to zero.



 Curved Surface Area of a Cone = 1 /2 × l × 2πr = πrl, where 
‘r’ is its base radius and ‘l’ its slant height. ‘l’ = √(r2 + h2)
Volume of a Cuboid  Volume of a Cuboid 

= Base Area × Height 
= Length × Breadth × Height

 Volume of a Cone = (1 / 3 )πr2h Volume of a Cone = (1 / 3 )πr h
 Volume of a Sphere = (4/3) π r3

 Volume of a Hemisphere = (2/3) πr3



 Law of Product: am × an = am + n

 Law of Quotient: am/an = am - n

 Law of Zero Exponent: a0 = 1
 Law of Negative Exponent: a-m = 1/am

 Law of Power of a Power: (am)n = amn

 Law of Power of a Product: (ab)m = ambm Law of Power of a Product: (ab)m = ambm

 Law of Power of a Quotient: (a/b)m = am/bm



 Discount = Marked Price - Sale Price
 Simple Interest = ( Principal × Rate × Time )/100
 Compound Interest Formula = Amount - Principal
 If the interest is to be calculated annually, then

Amount = Principal ( 1 + Rate/100)n

‘n’ is the time period.‘n’ is the time period.



 (a + b)2 = a2 + 2ab + b2

 (a + b) (a - b) = a2 - b2

 (a - b)2 = a2 - 2ab + b2



 Additive inverse of rational number: a/b = -b/a
 Multiplicative Inverse of a/b = c/d , if a/b × c/d = 1
 Distributivity a(b - c) = ab - ac

Probability of the occurrence of an event = Number of outcomes that  Probability of the occurrence of an event = Number of outcomes that 
comprise an event/ Total number of outcomes

 Compound Interest formula = Amount - Principal, Amount in case the 
interest is to be calculated annually = Principal ( 1 + Rate/100)n, where ‘n’ 
is the time period.

 (a - b)2 = a2 - 2ab + b2

 (a + b) (a - b) = a2 - b2 (a + b) (a - b) = a2 - b2

 Euler’s Formula: For any polyhedron, Number of faces + Number of vertices 
- Number of edges = 2

 Volume of a Cone = (1 / 3 )πr2h
 Volume of a Sphere = (4/3) π r3





 √ab = √a √b
 √(a/b) = √a / √b

(√a + √b) (√a - √b) = a - b (√a + √b) (√a - √b) = a - b
 (√a + √b)2 = a + 2√ab + b
 (a + √b) (a - √b) = a2 - b
 (a + b) (a - b) = a2 - b2 (a + b) (a - b) = a - b



 2 2 2

 2 2 2

2 2 2 2

 2



 (x + y + z) 2 = x 2 + y 2 + z 2 + 2xy + 2yz + 2zx
 (x - y)3 = x3 - y3 - 3xy(x - y)
 (x – y) 3 = x 3 – y 3 – 3xy(x – y)

= x 3 – 3x 2y + 3xy2 – y 3= x 3 – 3x 2y + 3xy2 – y 3

 x 3 + y 3 + z 3 – 3xyz
= (x + y + z)(x 2 + y 2 + z 2 – xy– yz – zx)



 Curved Surface Area of a Cone = 1/2 × l × 2πr = πrl
 Total Surface Area of a Cone = πrl + πr 2 = πr(l + r)
 Surface Area of a Sphere = 4 π r 2 

 Curved Surface Area of a Hemisphere = 2πr 2

 Total Surface Area of a Hemisphere = 3πr 2

 Volume of a Cone = 1/3 πr 2h Volume of a Cone = 1/3 πr 2h
 Volume of a Sphere = 4/3 π r 3

 Volume of a Hemisphere = 2/3 πr 3



 Class-mark = (Upper limit + Lower limit)/ 2
 Mean = Sum of the observations / Total number of 

observationsobservations
 Mode = The observation occurring the most frequent 

times
 Experimental Probability Formula: The trial counts in 

which the event (E) has occurred / The sum of trialswhich the event (E) has occurred / The sum of trials





 (a + b)2 = a2 + 2ab + b2

 (a - b)2 = a2 - 2ab + b2

 (a + b) (a - b) = a2 - b2

 (x + a)(x + b) = x2 + (a + b)x + ab
 (x + a)(x - b) = x2 + (a - b)x - ab
 (x - a)(x + b) = x2 + (b - a)x - ab (x - a)(x + b) = x2 + (b - a)x - ab
 (x - a)(x - b) = x2 - (a + b)x + ab



 (a + b)3 = a3 + b3 + 3ab(a + b)
 (a - b)3 = a3 - b3 - 3ab(a - b)
 (x + y + z)2 = x2 + y2 + z2 + 2xy + 2yz + 2xz
 (x + y - z)2 = x2 + y2 + z2 + 2xy - 2yz - 2xz (x + y - z)2 = x2 + y2 + z2 + 2xy - 2yz - 2xz
 (x - y + z)2 = x2 + y2 + z2 - 2xy - 2yz + 2xz
 (x - y - z)2 = x2 + y2 + z2 - 2xy + 2yz - 2xz
 x3 + y3 + z3 - 3xyz = (x + y + z)(x2 + y2 + z2 - xy - yz - xz)



 n

 n n



 sin(90° - A) = cos A
 cos(90° - A) = sin A
 tan(90° - A) = cot A tan(90° - A) = cot A
 cot(90° - A) = tan A
 sec(90° - A) = cosec A
 cosec(90° - A) = sec A
 sin2 θ + cos2 θ = 1 ⇒ sin2 θ = 1 - cos2 θ ⇒ cos2 θ = 1 - sin2 θ sin θ + cos θ = 1 ⇒ sin θ = 1 - cos θ ⇒ cos θ = 1 - sin θ
 cosec2 θ - cot2 θ = 1 ⇒ cosec2 θ = 1 + cot2 θ ⇒ cot2 θ = cosec2 θ -

1
 sec2 θ - tan2 θ = 1 ⇒ sec2 θ = 1 + tan2 θ ⇒ tan2 θ = sec2 θ - 1
 sin θ cosec θ = 1 ⇒ cos θ sec θ = 1 ⇒ tan θ cot θ = 1



 The tangent to a circle equation x2 + y2 = a2 for a line y = 
mx + c is given by the equation y = mx ± a √[1+ m2].
The tangent to a circle equation x + y = a at (a ,b ) is  The tangent to a circle equation x2 + y2 = a2 at (a1,b1) is 
xa1 + yb1 = a2



Sphere:
 Volume of Sphere = 4/3 ×π r3

 Lateral Surface Area of Sphere (LSA) = 4π r2 Lateral Surface Area of Sphere (LSA) = 4π r2

 Total Surface Area of Sphere (TSA) = 4πr2

Right Circular Cylinder:
 Volume of Right Circular Cylinder = πr2h
 Lateral Surface Area of Right Circular Cylinder (LSA) =  Lateral Surface Area of Right Circular Cylinder (LSA) = 

2×(πrh)
 Total Surface Area of Right Circular Cylinder (TSA) = 

2πr×(r + h)



Hemisphere
 Volume of Hemisphere = ⅔ x (πr3)
 Lateral Surface Area of Hemisphere (LSA) = 2πr2

 Total Surface Area of Hemisphere (TSA) = 3πr2 Total Surface Area of Hemisphere (TSA) = 3πr
Prism

 Volume of Prism = B × h
 Lateral Surface Area of Prism (LSA) = p × h



 (a + b)3 = a3 + b3 + 3ab(a + b)
 (a – b)3 = a3 - b3 - 3ab(a – b)
 (x + y + z)2 = x2 + y2 + z2 + 2xy + 2yz + 2xz (x + y + z) = x + y + z + 2xy + 2yz + 2xz
 an = a + (n - 1) d
 Sn= n/2 [2a + (n - 1)d]
 sin2 θ + cos2 θ = 1 ⇒ sin2 θ = 1 - cos2 θ ⇒ cos2 θ = 1 - sin2 θ
 cosec2 θ - cot2 θ = 1 ⇒ cosec2 θ = 1 + cot2 θ ⇒ cot2 θ = cosec2 θ -

11
 sec2 θ - tan2 θ = 1 ⇒ sec2 θ = 1 + tan2 θ ⇒ tan2 θ = sec2 θ - 1
 sin θ cosec θ = 1 ⇒ cos θ sec θ = 1 ⇒ tan θ cot θ = 1
 Vol of Sphere = 4/3 ×π r3

 Surface Area of Sphere = 4πr2


