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. . . > Y-axis
1. IfP(x,y) is a point in the cartesian plane (R<) then
(i) [x| denotes the perpendicular distance from P to the Y-axis. — X — PRy)
(i1) |y| denotes the perpendicular distance from P to the X-axis.
2. The distance between the points A(x{,y ), B(X5,y5) is I
0]

X-axis

AB:\/(Xz —xp+(y2—y)?

 The distance between the origin O(0,0) and P(x,y) is OP = /x> +y*

3. Inclination of a line: The angle 0 (0° < 0 < 180°) made by a line with the positive x — axis
measured in anti - clockwise direction is called the inclination of the line.

4. Slope of a line:
e [If 0 is the inclination of a line then its slope is m = tan®.

Y2o— %1

* Slope of the line passing through the points (x, y;), (X5, y,) is M= o x
2742

- — coefficient of
* The slope of the line ax + by + ¢ =0is 8 _TCcoeno X

coefficient of y
& 1) The slope of a horizontal line is zero.

2) The slope of a vertical line is 'un defined'.(or «?)
3) The slopes of any two parallel lines (non — vertical) are equal.
4) If my, m, are the slopes of two perpendicular lines then mym, = —1.

5) If m is the slope of a line then the slope of its perpendicular line is —1/m

5. The area of the Triangle formed by the vertices A(xl,yl) B(x5,y7), C(x3,y3) is

—X3 X1~
—Y2 Y1— Y3

A——|X1(Y2 y3)+x5(y3 =y +x3(y; - yz)l =—|(X1 x2)(y1 = y3) = (y1 = ¥2 (X1 —X3)|

1
* The area of the triangle with vertices 0(0,0), A(x1,y1), B(x5.,y5) is A=5 IX,y, =%,y |

6. The area of the Quadrilateral formed by the vertices A(x1,y),B(X5,y7),C(x3,y3),D(x4,y4) in

Ll — _
order, is A=—"17%3 X27%4

21Y17Y3 Y27Y4
7. Thepoint collinear with A,B dividing the line segment joining A(x{,y),B(X,y,) in the ratio /:m

Ix,—mx, ly,—m
(i1) externally is ( 2 = % % \

1 .
=5|<xl —x3)(¥2 = ¥4) = (y1 — ¥3)(x3 — X4)|Sq.units

Ix,+mx, ly,+my, \

(1) internally is (

I+m ~ I+m [—m [-m
8.  The midpoint of the line segment joining A(x1,y1), B(X5,y,) is (izxz ,Lzﬁ)
J

9. If 0 is the acute angle between the lines with slopes m; and m, then tan6= —

1+m]m2
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10. Collinearity of 3 points:
¢ Three points A(x1,y1),B(X5,y7),C(x3,y3) are collinear<> Area of AABC is zero

e Three points A,B,C in order are collinear < AB + BC = AC
* Slope of AB =Slope of BC =Slope of AC
e Equation of the line passing through any two points, say A, B satisfies the other point C.

11. Equation of straight line in various forms:
* Slope form: y = mx; [ slope is m, line passes through the origin O(0,0)]
* Slope- intercept form 1: y= mx+c; [ slope is m and Y-intercept is ¢ ]
* Slope- intercept form 2: y=m(x—d) [ slope is m and X-intercept is d |

* Point - slope form: y-y,=m(x—x,); [ Pointis (x¢,y() and slope is m]

* Two point form: y—y, = u](x —X;); [ Two Points are (x;,y;) and (X5.y») ]
X2 =X
* Intercept form: §+% =1 [x-intercept is a; y-intercept is b |
a
* Equation of the x—axisisy =0 [-- All y-coordinates on the x-axis are 0]

* Equation of the horizontal line passing through the point A(xy,y;) isy =y;.
* Equation of the y—axisis x =0 [-. All x-coordinates on the y-axis are 0]

* Equation of the vertical line passing through the point A(x;, y;) is x =X;.

12. The distance between the point P(x,. y ) and the line Ax+By+C=0 is d = ot BY1 +C|
. e distance between the point P(x, y;) and the line Ax+By+C=0 is d =—————
\/A2+B2

) ) . 1G -Gl
13. The distance between the parallel linesAx + By +C;=0& Ax+By +Cr=01is ———=—
" P S T e

14.  The point of intersection of the lines ajx+bjy+c =0; ayx-+byy+cy)=0is B1¢s ~bacy , L
ajby —asby ajby —azb,

|| TIT BITS l,

If the slope of a line is m then slope of its perpendicular line is _E( i.e., Negative reciprocal)

Practice Test
Slopes of a few lines are given below. Write slopes of their perpendicular lines.

. v g seeen 3 e S 1 .2 .. TR B 3
)2 (11)1(111)5 (lV)E ) -3 (v1)—§ (vii) 7 (viii) E (ix) 5 x)0

=1 =2 -12 .3 _
Key: (1)7 (i)-1 (m)? (1v)? (V)5 (VI)E (vii)71 (viii)% (ix)% (x) undefined (or)eo?

\. J
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DEAR MATHS FAGULTY!

o Straight lines chapter is the first chapter in Geometry. It is a concept based chapter.

Students get confused if it is not introduced in a proper way.
. So, inorder to make smooth running of this chapter, for both lecturers and students
aswell, all the jumbled and zigzag, misplaced problems are set properly in this material.
o All the Textual Problems are covered and are arranged in a smooth teaching method.
o Problems are arranged concept wise and order of difficulty level is maintained.

. Unimportant and Tough models are sent to the last exercise

Here, is the order of concepts and contents for the four exercises 9(a), 9(b), 9(c), 9(d),
. Exercise 9(a): i) Point P(x,y) ii) Distance between two points
iii) Section Formula iv) Area of triangle v) Slope of a line joining two points
vi) Condition for Parallelism and Perpendicularity
. Exercise 9(b): Various forms of equation of straight line:
i) Equations of horizontal and vertical lines ii) Two point form iii) Point-Slope form
iv(a) Slope-y- intercept form (y=mx+c) iv(b) Slope-x- intercept form (y=m(x—d))
v) Intercept form vi) Parametric Equations  * Collinearity of three points
. Exercise 9(c):
i) Distance of a point from a line ii) Distance between parallel lines
iii) Point of intersection of lines iv) Angle between intersecting lines
v) Ratio of a line dividing two points  vi) Foot of the perpendicular, Image

. Exercise 9(d): Miscellaneous models and Higher level problems.
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