


Lecture- 17

Introduction of Straight line & Slope of a line











DIFFERENT KINDS OF A LINEDIFFERENT KINDS OF A LINE



Horizontal and vertical linesHorizontal and vertical lines

If a horizontal line L is at a distance a 
from the x-axis then ordinate of every 
point lying on the line is either a or – a
Therefore equation of the line L is either

Similarly, the equation of a vertical line 
at a distance b from the y-axis is either
x = b or x = – b

Therefore, equation of the line L is either 
y = a or y = – a.





NOTE: PARALLEL LINES NEVER 
INTERSECT TO EACH OTHERINTERSECT TO EACH OTHER







KEY POINTSKEY POINTS
1. SLOPE OF A LINE
2. SLOPE OF A LINE WHEN 
COORDINATES OF 2 POINTS ARE GIVEN.
3.ANGLE BETWEEN TWO LINES
4.CONDITION OF PARALLEL & 
PERPENDICULAR LINES
5.COLLINEARITY OF THREE POINTS5.COLLINEARITY OF THREE POINTS













STRAIGHT LINE

Slope of a Line

f i h l d bIf θ is the angle made by a 
line with positive direction of 
x axis in anticlockwisex-axis in anticlockwise 
direction, then the value of 
tan θ is called the slope of p
the line and is denoted by m.

Note: The slope of a line whose inclination is 90° is not defined.Note: The slope of a line whose inclination is 90 is not defined.

Thus, m = tan θ, θ ≠ 90°







Slope of a line when coordinates of any two points 
on the line are givenon the line are given

The slope of a line passingThe slope of a line passing 
through points P(x1, y1) and  Q 
(x2, y2) is given by( 2, y2) g y
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Angle Between two 
Lines



Angle between two linesAngle between two lines

The angle θ between theThe angle θ between the 
two lines having slopes m1
and m2 is given by2 g y

21tan mm −
±θ
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Collinearity of three pointsCollinearity of three points

If three points A (h k) B (x1 y1) and C(x2 y2) are such thatIf three points A (h, k), B (x1, y1) and C(x2,y2) are such that 
slope of AB = slope of BC, i.e.,
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then they are said to be collinear.
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Various forms of the equation 
f liof a line



Various forms of theVarious forms of the 
equation of a lineequation of a line



1. GENERAL FORM
2.POINT SLOPE FORM
3. TWO POINT FORM
4.INTERCEPT FORM



GENERAL FORM





General equation of a lineGeneral equation of a line

Any equation of the form Ax + By + C = 0, where 
A and B are simultaneously not zero is called theA and B are simultaneously not zero, is called the 
general equation of a line.



Point-slope formPoint slope form

The equation of a line having slope 
d i th h th i tm and passing through the point 

(x0, y0) is given by 

( )00 xxmyy −=−







Two-point formTwo point form

The equation of a line passing throughThe equation of a line passing through 
two points (x1, y1) and (x2, y2) is given 
by
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Intercept - formIntercept form

The equation of the line making 
intercepts a and b on x- and y-axis
respectively is given byrespectively is given by

yx 1=+
b
y

a
x
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Normal form of the equation 
f liof a line



Normal formNormal form

Suppose a non-vertical line is known 

to us with following data:

(a) Length of the perpendicular ( ) g p p

(normal) p from origin to the line.

(b) Angle ω which normal makes(b) Angle ω which normal makes 

with the positive direction of x-axis.

Then the equation of such a line is given by 

+ ix cos ω + y sin ω = p





















Different forms of Ax + By + C = 0Different forms of Ax  By  C  0

The general form of the line can be reduced toThe general form of the line can be reduced to 

various forms as given below:va ous o s as g ve be ow:

Slope intercept formp p

Intercept formp

Normal Form



Slope intercept formSlope intercept form
If B ≠ 0, then  Ax + By + C = 0 can be written as

or  y = mx + c, where and   

B
Cx

B
Ay −

+
−

= B
Am −

=
B
Cc −

=

If  B = 0, then 

A
Cx −

=
which is a vertical line whose slope is not defined and x-intercept

Is

A

C−
A



Intercept formIntercept form
If C ≠ 0, then Ax + By + C = 0 can be written as

OR
1=+

yx1=+ C
y

C
x

Where and 

1+
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B
C

A
C

C C

If C = 0, then Ax + By + C = 0 can be written as Ax + By = 0
A
Ca −=

B
Cb −=

which is a line passing through the origin and therefore has 
zero intercepts on the axes.



Normal FormNormal Form

The normal form of the equation Ax + By + C = 0 is xThe normal form of the equation Ax + By + C  0 is x 
cos ω+ y sin ω = p where,
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Distance of a point from a lineDistance of a point from a line

The perpendicular distance d of a 

point P (x1, y1) from the line 

Ax + By + C = 0 is given byx y C 0 s g ve by

11 CByAx ++
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Distance between two parallel linesDistance between two parallel lines

The distance d between two parallel 
lines y = mx + c1 and y = mx + c2 is 
given bygiven by
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Intersection of two given linesIntersection of two given lines

Two lines a1x + b1y + c1 = 0 and a2x + b2y + c2 = 0 are1 1 1 2 2 2 

(i) intersecting if  11

b
b

a
a

≠

(ii) ll l d di ti t if

22 ba

111 cba
≠=(ii) parallel and distinct if 
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(iii) coincident if 
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Some more examples:





HOME WORKHOME WORK





Solution



Q -2



SOLUTION-2SO U O









Solution: (a) 





THANK YOU
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Equations of a line 
intercepts form and 
normal form

































PRACTICE QUESTIONSPRACTICE QUESTIONS



ANSWERSANSWERS



THANK YOU
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Two point form of the 
i f liequation of a line
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General equation of lineGeneral equation of line





























PRACTICE QUESTIONSPRACTICE QUESTIONS



ANSWERSANSWERS



THANK YOU



Lecture- 25

Distance of a point from a lineDistance of a point from a line 
and distance between two 

parallel linesparallel lines





























PRACTICE QUESTIONSPRACTICE QUESTIONS



PRACTICE QUESTIONSPRACTICE QUESTIONS



ANSWERSANSWERS



THANK YOU
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Standard Equation 
of circle and its 

based questionsq

































PRACTICE QUESTIONSPRACTICE QUESTIONS



PRACTICE QUESTIONSPRACTICE QUESTIONS



ANSWERSANSWERS



THANK YOU
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Standard Equation of ellipse and 
its propertiesits properties







































































PRACTICE QUESTIONSPRACTICE QUESTIONS



ANSWERSANSWERS



ANSWERSANSWERS



ANSWERSANSWERS



THANK YOU
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Standard Equation of hyperbola 
and its propertiesand its properties











































PRACTICE QUESTIONSPRACTICE QUESTIONS



PRACTICE QUESTIONSPRACTICE QUESTIONS



ANSWERSANSWERS



ANSWERSANSWERS



ANSWERSANSWERS



THANK YOU


