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sum ofthe terms

Mean = ——+—— — =
number of different terms

e Find the average speed

total distance

Speed = -
total time
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BG - Angle bisector of 60°
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Triangles

Figure obtained by joining 3 non-collinear points is called Triangle (denoted by symbol
A). Any triangle will satisfy these properties:

1. Sum of all interior angles is 180°. It can also be said as: Exterior angle is the
angle supplementary to adjacent interior angle.

2. Sum of lengths of any 2 sides is always greater than the length of the third
side. It can also be said as: Difference between the lengths of any 2 sides is always
less than the length of the third side.

3. Greater angle has greater side opposite to it.

In AABC, if .B>.C
it implies that, AC>AB
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Classification of Triangles (on the basis of sides)

1. Equilateral Triangle: an equilateral triangle is a triangle in which all three sides
have the same length. All three internal angles are equal and are 60° each. It is
also referred to as a regular triangle.

2. |sosceles Triangle: an isosceles triangle is a triangle that has two sides of equal
length. Internal angles opposite to each side are equal.

3. Scalene Triangle: Triangle in which no two sides are equal. All interior angles are
also unequal.

Classification of Triangles (on the basis of angles)

4. Right Triangle: Triangle in which one angle is equal to 90°. Side opposite yo
largest angle (90°) is called hypotenuse.
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Arc is part of a circle. For e.g. let APB be an arc
of the circle. Angle subtended by an arc at the
centre from any point on circle is always twice the
angle subtended on opposite arc from same two
points.

Let arc APB subtends angle 20 at the centre.
Then arc APB subtends © anywhere in arc AQ,Q,B.

Angle inside a semicircle is 90°. Property can also .
be said as: If a circle is drawn passing through all vertices of a nqht triangie,
then hypotenuse is the diameter of that circle. Hence, midpoint of hypotenuse
is the centre of the circle.
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Formula:

y=mx+c
Where m is the slope, and c is the y-intercept of the line.
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For example, Find the equation of the line that has slope 2 and y-intercept 4. Solution:
Slope, i.e., m=2 and y-intercept, i.e., c=4.

Hence, equation of the line is: y = 2x +4, i.e., all points on this line will satisfy this relation. So, y-
coordinate is equal to twice of x-coordinate plus 4 for every point on the line. So by using this
relation, if x-coordinate of some point is given (say 5), then y-coordinate of that point can be
circulated (2 x 5 + 4, i.e., 14) or vice-versa. Hence, point (5,14) lies on this line.

NOTE:

Any line || to x-axis is of the form: y = ¢, i.e., y = (some constant).
For example, y=4 is a line || to x-axis passing through points (0,4), (1,4),..etc. Hence, y-
coordinate will always remain 4 on this line.

Any line || to y-axis is of the form: X = K, i.e., X = (some constant).
For example, x=3 is a line || to y-axis passing through points (3,0), (3,1),...etc. Hence, x-
coordinate will always remain 3 on this line.
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Angle

sin®

cos@

tan® Undefined
cotd Undefined 0

secbB 1 Undefined

cosecB Undefined 1
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sin @ = Sideoppositetoangle _ Perpendicular _ o\, Some other trigonometric formulas are given below:
Hypotenuse Hypotenuse

Adjacent sidetoangle § _  Adjacentside - B/H

= .sin (90° -08) =cos 6
Hypotenuse Hypotenuse

cos (90°-8) =sin 6
tan (90° - 06) = cot B
cot (90°-6)=tan 6

sec (90° — B) = cosecH

cos 6 =

Side opposite toangle §

Adjacent side to angle  ~ P/B

tan B8 =

-1

sec 6 = py

cosec (90° — B) = secB

. sin%6 + cos26 =1
_sec?H =1 +tan?6 for 0° =6 < 90°

_Cosec?8 =1+ cot? 6 for0° <8 = 90°

© ® N O oA w N =
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Arithmetic Progression (AP)

AP is a sequence in which difference between any two successive terms is same. For
e.g. 1,4,7,10,13... is an AP in which difference between any two successive terms is
3. AP can also be said as a sequence in which value of any term is equal to some
constant added to the previous term. In general, AP can be written as: a, a+d, a+2d,
a+3d.... (d is added to any term to get the next term).

Formula:
nth term of an AP is given by: a, =a + (n-1)d
Sum of an AP: S = n/2(a+l)

a = first term; | = last term; n = number of terms; d = common difference.
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Geometric Progression (GP)

GP is a sequence in which ratio of any term to the previous term is same. For
e.g. 1,3,9,27,81... is a GP in which ratio of any term to the previous term is 3.
GP can also be said as a sequence in which value of any term is equal to some
constant multiplied to the previous term. In general, GP can be written as: a, ar?,
ar3, ar4...(r is multiplied to any term to get the next term.)

Formula:
nth term of an AP is given by: a_, = arn-1
Sum of an AP: § = a(1-m)/(1-r)

a = first term; n = number of terms; r = common ratio.
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Equations with two unknown variables

Step 1: Assign variables to the unknown quantities

Step 2: Form the mathematical equations.

Step 3: To solve the equations, isolate variables on one side and remaining
quantities on the other side. Then eliminate one of the variables.

Example: As store sells pens for $5 each and pencils for $4 each. If John buys a
total of 10 pens and pencils for $44, how many pens did he buy?

Solution:
Step 1: In above problem, number of pens and pencils bought is unknown. Let

these quantities be x and y respectively.
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System of equations:

The relationship among Linear Equations:

A linear Equation in two variables can be solved by plotting them on the coordinate
plane. The point of intersection of the two linear equations is the solution to the system
of equations.

If two linear equations are plotted on the graph they will represent two straight lines.
The nature of these lines describe the solution to these equations. The key points are
as follows:

1. If the two lines intersect at a point, then the system has a unique solution(Case 1)

2. If the two lines are parallel, then the system has no solution. (Case 2)

3. If the two lines are coinciding, i.e., identical lines, then the system has infinitely many
solutions. All the points on these lines will satisfy the equations. (Case 3)
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Equations with Square Root

To solve equations with square root, take the quantity with square root on one side and then
square both sides.

Example
Solve for t; Vt-2 = 4
Solution Squaring both sides gives:t-2=16=>1t=18

A quadratic equation when plotted on a graph forms a parabola. The following is true for
any function f(x) and any positive integer k:

- The graph of f(x) + k is the graph of f(x) shifted upward by k units.

- The graph of f(x) - k is the graph of f(x) shifted downward by k units.

- The graph of f(x + k) is the graph of f(x) shifted to the left by k units.

- The graph of f(x - k) is the graph of f(x) shifted to the right by k units.
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