Coordinate
Geometry

REMEMBER

Before beginning this chapter, you should be able to:

e Know planes, lines and angles

e Remember different types of triangles and polygons

KEY IDEAS

After completing this chapter, you should be able to:

e Find the coordinates of a point and conversion of signs

e Study about points on a plane and the distance between
points

e Know the applications of distance formula, mid-point of a
line segment and centroid of a triangle

e Learn about equation of some standard lines



Chapter 14

INTRODUCTION

Let X’OX and YOY” be two mutually perpendicular v
lines intersecting at point O in a plane. A

These two lines are called reference lines or M X Pk

coordinate axes. The horizontal reference line X’ OX
is called X-axis and the vertical reference line YOY’ y
is called Y-axis.

A
v
<

The point of intersection of these two axes, 1.e., O1is X o) L
called the origin. The plane containing the coordinate

axes is called coordinate plane or XY-plane.

COORDINATES OF A POINT v

Y’

Let P be a pointin the XY-plane. Draw perpendiculars
PL and PM to X-axis and Y-axis respectively (see Fig. Figure 14.1
14.1).

Let PL =y and PM = x. The point P is taken as (x, y). Here, x and y are called the rectangular
Cartesian coordinates or coordinates of the point P. x is called x-coordinate or abscissa and y is
called y-coordinate or ordinate of the point P.

Convention of Signs
1. Towards the right side of the Y-axis, x-coordinate of any point on the graph paper is taken
positive and towards the left side of the Y-axis, x-coordinate is taken negative.

2. Above the X-axis, the y-coordinate of any point on the graph paper is taken positive and
below the X-axis, y-coordinate is taken negative.

If (x, y) is a point in the plane and Qq, Q,, Q; and Q, are the four quadrants of rectangular
coordinate system, then:

I. Ifx>0andy>0, then (x, y) € Q.
2. Ifx<0andy>0, then (x, y) € Q,.
3. Ifx<0and y<0, then (x, y) € Q;.
4. Ifx>0and y <0, then (x, y) € Q,.

If x > 0 and y <0, then (x, —y) lies in which quadrant?

SOLUTION

y<0
=-y>0
.. The point (x, —y) lies in first quadrant, i.e., Q.

If (x, =y) € Q,, then (x, y) belongs to which quadrant?
SOLUTION

Given, (x, —y) € Q, = x <0, y<O.

<. (x, y) belongs to third quadrant, i.e., Q;.
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Plot the points A(2, 3), B(=1, 2), C(=3, =2) and D(4, —=2) in the XY-plane.
SOLUTION
Y
A
3 AR, 3)
B(-1,2)
2
1 4
< 1 ! | »
X - ' - > X
i3 _»o -1 0 1 2 3 4
T -1
C(-3,-2) - D(4,-2)
+-3
v
YI
Figure 14.2

POINTS ON THE PLANE

Point on X-axis and Y-axis

Y
Let P be a point on X-axis, so that its distance from X-axis is i
zero. Hence, point P can be taken as (x, 0). e P 0,
Let P’ be a point on Y-axis, so that its distance from Y-axis P, 0)
is zero. Hence, point P’ can be taken as (0, y) (see Fig. 14.3). < 5 N > X
Distance Between Two Points
Consider two points A(xy, y1) and B(x», y,). Draw perpendiculars v
AL and BM from A and B to X-axis. AN is the perpendicular
drawn from A on to BM (see Fig. 14.4). Figure 14.3

From right triangle ABN, AB =y AN? + BN?, (we have AB?> = AN? + BN?).
Here, AN = x, — xy and BN =y, — y;.

AB= \/(xz —x1)? +(y2 =)

Hence, the distance between two points A(xy, y;) and B(x,, y») is

AB= \/(xz - X )2 +(y2 — Y1)2 units.

Note The distance of a point A(x;, y;) from origin O(0, 0) is OA = /x7 + y7.
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Y
A
Bx, y,)
y1_ y2
X1— X2 ,_
Alx,, y,) N
“ > X
o L(x,, O) Mix,, O)
v

Figure 14.4

EXAMPLE 14.4

Find the distance between points (—4, 5) and (2, =3).
SOLUTION
Let the given points be A(—4, 5) and B(2, =3)

AB =12~ (—4)? + (-3 - 5)?

=+/36+ 64 =10 units.

Find a, if the distance between points A(8, —=7) and B(—4, a) is 13 units.

SOLUTION
Given, AB=13

= J(—4—82 +(a+7) =13
Taking squares on both sides, we get
(a+7)?=169 — 144 =25

a+7=~25
a+7=125
. a=—-2or—12.

EXAMPLE 14.6

Find the coordinates of a point on Y-axis which is equidistant from points (13, 2) and
(12, =3).

SOLUTION
Let P(0, y) be the required point and the given points be A(12, —=3) and B(13, 2).
Then, PA = PB (given)
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B(13, 2)

Figure 14.5

JU2-00 +(=3-y) =J(13-02 + 2 - y)?
= 144+ (y+3)2 =169+ (2 — y)?

Taking squares on both sides, we get
169+ 4+ y>— 4y =144+ 9 + y*> + 6y
= 10y=20=>y=2

.~. The required point on Y-axis is (0, 2).

Collinearity of Three Points

Let A, B and C be three given points. The distances AB, BC and CA can be calculated using
distance formula. If the sum of any two of these distances is found to be equal to the third
distance, then points A, B and C are said to be collinear.

Notes
1. If AB+ BC = AC, then points A, B and C are collinear.

o ——o—— 80
A B C

2. If AC + CB= AB, then points A, C and B are collinear.
A& B

3. BA+ AC = BC, then points B, A and C are collinear.
B A ¢

By Notes (1), (2) and (3), we can find the position of the points in collinearity.

Applications of Distance Formula

EXAMPLE 14.7

Show that points P(5, 6), Q(4, 5) and R(3, 4) are collinear.

SOLUTION
Given, P= (5, 6), Q= (4, 5) and R = (3, 4).
PQ=+(4 =52 +(5-6)> = /2 unis.
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QR= 3 —-4) +(4-

52 = \/Eunits.

PR=(3-5?%+(4-

Now, PQ + QR = 2 ++2 =22 = PR.
That is, PQ + QR = PR.

Hence, points P, Q and R are collinear.

6)? = V8 =22 units.

EXAMPLE 14.8

joined.

SOLUTION

Show that points A(3,

—1), B(=1, 2) and C(6, 3) form an isosceles right-angled triangle when

Given, A = (3, -1), B= (-1, 2) and C = (6, 3).

AB=1/(-1- 3)2 +(2+1)2 = 5 units

BC= (6~

+(3-2)% = \/50 units

Clearly,
BC?> = AB> + AC?,
Also, AB= AC.

AC= \/(6—3)2+(3—

(=1))? = 5 units

Hence, the given points form the vertices of a right-angled isosceles triangle.

EXAMPLE 14.9

Show that points (2

SOLUTION

AB= \/§ units.

S AB=BC=AC=

—\/5,\/3 + 1), (1, 0) and (3, 2) form an equilateral triangle.
q g

Let A2 — V3.3 o+ 1), B(1, 0) and C(3, 2) be the given points.

AB= \/<1 2+3)7 + ( \/§+1))
=JWB-172 +\B+1)7.

BC =312 +(2—0)? = /8 unis
_ \/(3—(2—\/3))2 +(2—<\/3+1))2
=J(1+3) +(1-+/3)? = /8 units.
/8 units,

Hence, the given points form an equilateral triangle.
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EXAMPLE 14.10

Show that points A(-1, 0), B(-2, 1), C(1, 3) and D(2, 2) form a parallelogram.

SOLUTION
Given, A(-1, 0), B(-2, 1), C(1, 3) and D(2, 2).

AB =1J(=2+1)% + (1 - 0)2 = /2 units

BC =1 - (-2) + 3 —1)> = /13 units

CD= \J2—1)> +(2—3)? = /2 units

DA = \J(2 - (1) + (2 -0 = /13 units

AC= A= (—1)? + 3 =0)? = /13 units

BD = (2 - (-2)) + (2 —1)? = V17 units
Clearly,
AB= CD, BC = DA and AC # BD.

That is, the opposite sides of the quadrilateral are equal and diagonals are not equal.

Hence, the given points form a parallelogram.

Find the circum-centre and the circum-radius of a triangle ABC formed by the vertices

A2, =2), B(-1, 1) and C(3, 1).

SOLUTION

Let S(x, y) be the circum-centre of AABC.
s SA? = SB?> = SC?
Consider, SA% = SB?
=S x=22+F+22=Cx+1)>+ (-1
N—dx+ 4+ P+ 4y +4=x2+2x+ 1+ 2 =2y + 1
—4x+4y+8=2x—-2y+2
6x—6y—6=0
x—y—1=0 (1)
SB? = SC?
S (et 124 (= 2= (x = 32+ (y - 1)?
NH2x+1+y2=2y+1=x>—6x+9+y>—2y+1
2x =2y +2=—6x—-2y+ 10
8x—8=0
=x=1.
Substituting x = 1 in Eq. (1), we get y = 0.
.. The required circum-centre of AABC is (1, 0).
Circum-radius, SA =\/(2 —1)?+(2-0) = \/g units.
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Find the area of the circle whose centre 1s (=1, —2), and (3, 4) is a point on the circle.

SOLUTION

Let the centre of the circle be A(—1, —=2), and the point on the circumference be B(3, 4).
Radius of circle = AB

=JB = (1) + (4= (-2))? = V/52 units.
. The area of the circle = 2
= 77( \/5_2)2 =527 5q. units.

Find the area of the square whose one pair of opposite vertices are (2, =3) and (4, 5).

SOLUTION b Cl. 9)
Let the given vertices be A(2, —=3) and C(4, 5).

Length of AC =\/(4 =22 +(5+3)?

=+/68 units.

AC? 3 (\/&)Z A@,-93) B
2 Figure 14.6

STRAIGHT LINES Y
Inclination of a Line \

The angle made by a straight line with positive direction of

X-axis in the anti-clockwise direction is called its inclination. \
6

Slope or Gradient of a Line 5 \ > X

If 0 is the inclination of a line L, then its slope is denoted by m
and is given by m = tan 0 (see Fig. 14.7). Figure 14.7

Example: The inclination of the line [ in adjacent Fig. 14.8 is 45°.
.. The slope of the line is m = tan45° = 1. Y /

Example: The line L in Fig. 14.9 makes an angle of 45° in clockwise
direction with X-axis. So, the inclination of the line L is 180° — 45°

= 135°.
. The slope of the line L is m = tan 135° = —1. 45°
> X
Some Results on the Slope of a Line © /

. The slope of a horizontal line is zero. Hence, Figure 14.8

(i) Slope of X-axis is zero.

(ii) Slope of any line parallel to X-axis is also zero.
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2. The slope of a vertical line is not defined. Hence,

(i) Slope of Y-axis is undefined.

(ii) Slope of any line parallel to Y-axis is also undefined. \

Theorem 1 Two non-vertical lines are parallel, if and only if,
their slopes are equal.

>

45°

Proof: Let L; and L, be two non-vertical lines with slopes m;
and m, respectively. If 8, and 0, are the inclinations of the lines,
L, and L, respectively, then m; = tan 8, and m, = tan 6, since
L, || L, .Then, 6, = 6, (see Fig. 14.10).

(. They form a pair of corresponding angles)

= tan 6, = tan 6,
= mqy = my
Conversely: Let m; = m,

= tan 6, = tan 6,

\ > X

Figure 14.9

= 91 = 92
=L || L )
(. 0and 6, form a pair of corresponding angles.) o

Hence, two non-vertical lines are parallel, if and only if,
their slopes are equal.

Theorem 2 Two non-vertical lines are perpendicular to
each other, if and only if, the product of their slopes is —1.

Proof: Let L; and L, be two non-vertical lines with slopes m;
and m,. If 6, and 6, are the inclinations of the lines L; and L,
respectively, then my = tan 6, and m, = tan 0, (see Fig. 14.11).

IfL, L L,, then
92: 900 + 61

A

»

(. The exterior angle of a triangle is equal to the sum of two
opposite interior angles.)
= tan 6, = tan(90° + 6,)
= tan 6, = —cot6,

= tan 6, = [ 0,#0]

tan 0,
= tanf, X tan 6, =—1
oy, = —1.

Conversely: Let mym, = -1
= tan6O;tanf, = —1

= tan92 = ['.. 91 * O]

tan 0
= tan6, = —cot0,
= tan6, = tan(90° + 6,)
= 60,=90°+ 0,
=>LlL

7
’
/

¥

¢

Figure 14.11
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Hence, two non-vertical lines are perpendicular to each other, if and only if, the product of their
slopes 1s —1.

The Slope of a Line Passing through Points (x;, y1) and (x, y»)

Let A(xq, yq) and B(x», y,) be two given points. y
A
Let AB be the straight line passing through points A and
N g passing ghp Blx,. ) /'
Let 6 be the inclination of line AB.
A(X11 .y1) \ 0
Draw perpendiculars AL and BM on to X-axis from A N
and B respectively. Also, draw AN L BM (see Fig. 14.12). /{
6
Then, let ZNAB = 6. < / > X
’ (0] L M

Here, BN = BM — MN = BM — AL = y,— y;
AN=LM= OM— OL:X2_X1

v

Fi 14.12
.. The slope of the line L is rgure

_ _ BN _y,—n
m=tanf=——=""".
AN Xo — Xy
. . . . 2N
Hence, the slope of a line passing through points (x, y;) and (x5, y5) is m = ——.
X2 ™ X

The following table gives inclination (0) of the line and its corresponding slope (m) for some
particular values of 6.

0 0°  30° 45° 60° 90° 120° 135° 150°

m=tan 6 0 e 1 NG o _J3 —1 1

5 5

Note Ifpoints A, Band C are collinear, then the slope (m;) of AB = the slope (m,) of BC.

m, m,

A B C

EXAMPLE 14.14

Find the slope of the line joining points (3, 8) and (=9, ©).

SOLUTION
Let A(3, 8) and B(-9, 6) be the given points.
Then, the slope of AB = 270

Xp =X

6-38
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SOLUTION
Let the given points be A(5, —p) and B(2, =3).

— -1
Given, the slope of AB=?.

-3 - (- -1
That 1s, J=—
2-5 3
_r=3_-1
-3 3
=>p-3=1
=>p=4

Find the value of p if the slope of the line joining points (5, —p) and (2, =3) is _?

EXAMPLE 14.16

C=(=3,2)and D= (2, 4).

SOLUTION
The slope of AB (my) = REARDIE
X2 T X1
_ 3-5 -8
C(k+2)—4 k=2
— 4-2 2
Slope of CD (m,) = - (3) =3

Since, AB L PQ = mymy =-1

-8 2
That is, X(—j =-1
k-2

16
= =
5k —10
=16=-10+5k
_%

=k

Find the value of k, if lines AB and CD are perpendicular, where A = (4, 5), B= (k + 2, =3),

EXAMPLE 14.17

SOLUTION
Let the given points be A(-2, —4), B(k, =2) and C(3, 4).
244 2

The sl fAB= =—.
cropeo k+2  k+2

Find the value of k, if points (=2, —4), (k, —2) and (3, 4) are collinear.
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The slope ofBC=E=L.
3—k 3-k
Since the points A, B and C are collinear,
The slope of AB = the slope of BC
2 6
k+2 3k

=23 —-k)=6(k+2)

=>3-k=3k+6

= 4k=-3

=>k=—.
4

EXAMPLE 14.18

SOLUTION

The given vertices of AABC are A(1, 6), B(5, 2) and C(12, 9).

2- —4
Slope of AB=——=—=
5-1 4
9-2 7
Slope of BC= ——=—=1
12-5 7
9-6 3
Slope of AC= ——=—
12-1 11

Slope of AB X Slope of BC =-1
.. AB1 BC
Hence, ABC is a right triangle, right angle at B.

Hence, ortho-centre is the vertex containing right angle, i.e., B(5, 2).

Find the ortho-centre of the AABC formed by vertices A(1, 6), B(5, 2) and C(12, 9).

Intercepts of a Straight Line

Say a straight line L meets X-axis in A and Y-axis in B.
Then, OA is called the x-intercept and OB is called the
y-intercept (see Fig. 14.13).

Note OA and OB are taken as positive or negative, based
on whether the line meets positive or negative axes.

EXAMPLE 14.19

The line [ in Fig. 14.14 meets X-axis at A(=5, 0) and Y-axis at
B(0, -3).

SOLUTION

Hence, x-intercept = =5 and y-intercept = —3.

™

Y

AN

»

A

0]

A N

v

Figure 14.13

v
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"\LAES5, 0)

N

Figure 14.14

Equation of a Line in General Form

An equation of the form, ax + by + ¢=0 (where |a| + | b| # 0, i.e., aand b are not simultaneously
equal to zero), which is satisfied by every point on a line is called the equation of a line.

Equations of Some Standard Lines

Equation of X-axis

We know that the y-coordinate of every point on X-axis is zero. So, if P(x, y) is any point on
X-axis, then y = 0.

Hence, the equation of X-axis is y = 0.

Equation of Y-axis

We know that the x-coordinate of every point on Y-axis is zero. So, if P(x, y) is any point on
Y-axis, then x = 0.

Hence, the equation of Y-axis is x = 0.

Equation of a Line Parallel to X-axis

Y
Let L be a line parallel to X-axis and at a distance of k units away i
from X-axis.
Then the y-coordinate of every point on the line L is k. < Ak L
So, it P(x, y) is any point on the line L, then y = k. —5 »X
Hence, the equation of a line parallel to X-axis at a distance of k v

units from 1it, is y = k (see Fig. 14.15).

Fi 14.15
Note For the lines lying below X-axis, k is taken as negative. tgure

Equation of a Line Parallel to Y-axis

Let L be a line parallel to Y-axis and at a distance of k units away from Lo ,
. . . . ;. L
it. Then the x-coordinate of every point on the line L is k.
k
So, if P(x, y) is any point on the line L', then x = k. g
Hence, the equation of a line parallel to Y-axis and at a distance of k 4 5 »X
units from it, is x = k (see Fig. 14.16).
v v

Note For the lines lying on the left side of Y-axis, k is taken
as negative. Figure 14.16



LLBL) Chapter 14

Oblique Line

A straight line which is neither parallel to X-axis nor parallel to Y-axis is called an oblique line
or an inclined line.

Different Forms of Equations of Oblique Lines

Gradient Form (or) Slope Form The equation of a straight line with slope m and passing through the
origin is given by y = mx.

Point=Slope Form The equation of a straight line passing through point (x;, y;) and with slope m
is given by y — y; = m(x — xy).

Slope—intercept Form The equation of a straight line with slope m and having y-intercept as c is
given by y = mx + c.

62

1

Note Area of triangle formed by the line y = mx + ¢ isa $q. units.

Two-point Form The equation of a straight line passing through points (x;, y;) and (x5, y») is given
by

—y1=yz_Y1(X—X1) or Y_lex_xl.

X2 T X Yo=Y X27X

Intercept Form The equation of a straight line with x-intercept as a and y-intercept as b is given

X Y
by —++-=1.
ya b

X 1
Note Area of triangle formed by line —+ % = 1 with the coordinate axes is 5 |ab| $q. units.
a

EXAMPLE 14.20

Find the equation of the line parallel to Y-axis and passing though point (5, =7).

SOLUTION

The equation of a line parallel to Y-axis is x = k.
Given, the line passes through point (5, =7)

= k=5.

Hence, the equation of the required line is x = 5.
Thatis, x —5=0.

| EXAMPLE 14.21 )

Find the equation of the line passing through (3, 4) and having a slope -

SOLUTION

The equation of the line passing through (xy, y;) and having slope m is given by y — y,
=m(x — x1).

Hence, the equation of the required line is
=2 (x-9)
= (x—
R

5y —20=4x - 12
4x -5y +8=0.
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Find the equation of a line making intercepts 4 and 5 on the coordinate axes.
SOLUTION
Given, x-intercept (a) = 4 and y-intercept (b) = 5.

x
.. The equation of the required line is —+ roy
a

Thatis, ~+L=1
4 5
= 5x+4y—-20=0.

Equation of a Line Parallel or Perpendicular to the Given Line
Let ax + by + ¢ =0 be the equation of a straight line, then:
I. The equation of a line passing through point (x;, y;) and parallel to the given line:

The slope of the required line (m) = The slope of ax + by + ¢=0

=7a (Since the lines are parallel)
.. The required line is
Y_Yl :m(x_xl)
—a
=y—n =7(x—x1)

= b(y —y1) =—a(x —xy)
= a(x —x;)+b(y —y1)=0.

2. The equation of a line passing through point (x;, y;) and perpendicular to the given line:

The slope of ax + by + ¢=01is _7“.

.. The slope of the required line is —. (Since the line are perpendicular.)
a

.. The required line is
(y =y1) =mlx —2xy)
b
= (=p)=—-x)

= b(x —x;)—a(y —y;) =0.

Find the equation of a line passing through the point P(—3, 2) and parallel to line 4x — 3y — 7
=0.
SOLUTION

Here, (xy, y1) = (=3,2),a=4and b=2.
. Equation of the line passing through P(=3, 2) and parallel to 4x — 3y —7 = 0.
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a(x = x1) + b(y = y1) =0
=4(x+3)-3(y-2)=0
= 4x—3y+ 18 =0.

Hence, the equation of the required line is 4x — 3y + 18 = 0.

EXAMPLE 14.24

Find the equation of a line passing through point (=2, 3) and perpendicular to 7x + 2y
+3=0.

SOLUTION

Here, (xy, y1) =(=2,3),a=7 and b= 2.
. Equation of the line perpendicular to 7x + 2y + 3 = 0 and passing through (-2, 3) is
b(x = x1) = aly = y1) = 0.
Thatis, 2(x +2) =7(y = 3) =0
= 2x—T7y+25=0.
Hence, the required equation of the line is 2x — 7y + 25 = 0.

The line (8x + 3y — 15) + A(3x — 8y + 2) = 0 is parallel to X-axis. Find A.

SOLUTION

The given line is (8x + 3y — 15) + A(3x =8y + 2) = 0.

That is, x(8 + 34) + y(3 — 84) + (24 — 15) = 0.

Since the given line is parallel to X-axis, its slope = 0.
—(8+34)

3-84
=8+3A=0

Hence, A =—.
3

EXAMPLE 14.26

The equation of the line passing through the point of intersection of lines 2x — y + 3 = 0 and
3x + y+ 7 =0 and perpendicular to 2x — 3y +4 =0, is

(a) 3x+2y—7=0 (b)3x+2y+8=0 ()3x+2y—-8=0 (d)3x—2y+1=0

HINTS

(i) Find m and the intersection point. Then use slope-point form.

(i) Find the common point (x;, y;) of first two equations.
(iii) Find the slope (m) of third line. )
(iv) Find the equation of the line passing through (x;, y;) and having slope (_Zj .
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EXAMPLE 14.27

The area of the figure formed by |x| + |y| =215 . (in sq. units)
(@2 (B4 (Jo (8
HINTS

(i) Plot the figure.

(ii) Find the intercepts made by given line. ]
a
(iii) If the intercepts are a and b, then the area of the triangle 157.

EXAMPLE 14.28

1
The sum of the reciprocals of the intercepts of a line is > then the line passes through the
point is

' 11
(a) (1, 1) (b) 2, 1) (¢) (Z’Z) (d) 2, 2
HINTS

(i) Use il
a b

1 1
(ii) Solve, _+E=E and get the relation between a and b.
a

(ili) Use the formula i % =1.
a

Mid-point
Let A(xq, y;) and B(x, y») be two given points and M be the mid-point of AB.

2 2

Hence, the coordinates of the mid-point of the line segment joining the points (xq, y;) and

. X +x Y1ty
(x5, y») are given by | ——,——|.

2 2
EXAMPLE 14.29

Find the mid-point of the line segment joining the points (2, —6) and (6, —4).

SOLUTION
Let A(2, —6) and B(6, —4) be the given points and M be the mid-point of AB.

X, +x +
Then, M= (QMJ

Then,
M=(xl+x2,Y1+sz
2 2
(246 —6+(-4) _(4-5)
127 2 IR

Hence, the mid-point of AB is (4, =5).
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Centroid
Let A(xy, y1), B(xs, y,) and Clxs, y3) be the vertices of AABC, and G be its centroid. Then, the

Xy t+x, +x +y, +
coordinates of G are given by, G = ( 2 3 Nz Y3)-

2 2

EXAMPLE 14.30

Find the centroid of AABC whose vertices are A(2, =3), B(4, 2) and C(=3, -2).

SOLUTION
Given, A(2, =3), B(4, 2) and C(-3, -2).
So, centroid of AABC

k)l H

x1+x2+x3 Y1+Y2+Y3 _ 2+4_3 _3+2_2 _(1 _1)
2 2 3 3 ol

Hence, (1, —1) is the centroid of AABC.

Find the third vertex of AABC, if two of its vertices are A(—2, 3), B(4, 5) and its centroid is
G(1, 2).

SOLUTION

Let C(x, y) be the third vertex.
Given, centroid of AABC = (1, 2)

244 3+5
:[ +4+x 3+ +YJ=(1’2)

k]

3 3
+2 y+
:>£x ’Y_Sj:(l’ 2)
3 3
N x+2 1, y_—|-8=2
3 3
=>x=1y=-2

*. The third vertex is (1, =2).

Notes

1. If the mid-points of the sides BC, AC and AB of AABC, respectively, are P(xy, y;), Q(x»,
y5) and R(x3, y3), then its vertices are A(—x; + x5 + X3, —=y1 + y2 + y3), Bl — x5+ x3, ¥4
— y2+ys) and Clxy +x — x5, y1 + y2 = ¥3)-

2. The fourth vertex of a parallelogram whose three consecutive vertices are (xy, 1), (X,
) and (x3, y3) when taken in order is (x; — x5 + x3, Y1 — ¥2 + ¥3)-
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Find the fourth vertex of the parallelogram whose three consecutive vertices are (8, 8), (6, 1)
and (-1, 1).

SOLUTION
Let the three vertices of the parallelogram be A(8, 8), B(6, 1) and C(—1, 1), then fourth vertex
D(x, y) is given by
D(x, y) = (xy = xp + x3, y1 = y2 + ¥3)
=@8-6-1,8—-1+1)
=(1, 8).

Hence, the fourth vertex is D(1, 8).

If the centroid of a triangle is (6, 6) and its ortho-centre is (0, 0), then find its circum-centre.

(@) @3,3) (6,6 (d©O.9 (1212

SOLUTION

Ortho-centre, centroid and circum-centre are collinear.

We know that centroid divides the line segment joining the ortho-centre, centroid and circum-
centre ((ﬁ) in the ratio 2 : 1 from the ortho-centre (O).

Let S(x, y), G(6, 6) and O(0, 0)

(6.6)= (ZxX1XO 2xYon

241 7 241

x 2y
6,6)=|=—,=L
<>(33j

=06
3 3

=>x=6and y=09.

*. The circum-centre is (9, 9).

EXAMPLE 14.34

C(@3, 0) and D(3, 1) are the points of trisection of a line segment AB. Find the respective
coordinates of A and B.

(a) (3, 2), (3, 0) (b) 3, -1), 3, 2) () =3, 1), (3, 2) (d) None of these

SOLUTION
Let A and B be (ay, by) and (ay, b,). Given, C(3, 0) and D(3, 1) are the points of trisection of AB.

A B

c D
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= C is the mid-points of AD and D is the mid-points of CB.

=6, O):[g,h_;l)

= a; =3 and b, =-1.
34+a, 0+,
= a,=3and b, =2.
.. The coordinates of A and B are (3, —1) and (3, 2).

Also, (3,1) = (
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TEST YOUR CONCEPTS

Very Short Answer Type Questions

1.

10.
11.

12.
13.
14.

15.

Short Answer Type Questions

31.
32.

33.

If x > 0 and y < 0, then the point (x, —y) lies in
quadrant.

. Which point among (2, 3), (=3, —4) and (1, =7) is

nearest to the origin?

. The lines 2y + 3 = 0 and x = 3 intersect at

The points (0, 0), (0, 4) and (4, 0) form a/an
triangle.

. A linear equation in two variables is always a

The slope of the line ax + by + c=01s

If (x, y) represents a point and |x| > 0 and y <0,
then in which quadrant(s) can the point lie?

The equation of a line parallel to Y-axis and passing
through (=3, —4) is

The slope of line perpendicular to the line joining
points (2, 3) and (-2, 5) is

The slope of altitude from A to BC of triangle
A(2, 3), B(=3, 2) and C(3, 5) is
.oox Y ..
If the hne—+;= m passes through origin, then
a
the value of m is

If (x, y) represents a point and xy > 0, then the
point may lie in or quadrant.

The slope-intercept form of the line 2x + 3y + 5
=0is

The lines 3x + 2y +7 =0 and 6x + 4y + 9 =0 are
to each other.

The points (p, ¢ + 1), (¢, r + p) and (r, ¢ + p) are

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

The area of triangle formed by the line y = mx + ¢
with the coordinate axes is

The points (2, 3), (=1, 5) and (x, =2) form a straight
line, then x is

If the point (x, y) lies in the second quadrant, then
X is and y is

The angle between lines x = 5 and x = 7 1is

The point of intersection of X-axis and 3x + 2y =5
=01s

If a = 0, then the line ax + by + ¢ = 0 is parallel to

The lines ajx + byy+ ¢y =0and ax + by + o =0
are perpendicular to each other, then

The point of intersection of X-axis and Y-axis is

The line y = k is parallel to axis.

A, B and C are three points such that AB = AC
+ CB, then A, Band C are

The line ax + by + ¢ = 0 meets Y-axis at
point.

If slope of a line (I) is tan O, then slope of a line
perpendicular to (J) is

The lines x = 2 and y = =3 intersect in
quadrant.
The slope of a line which is parallel to the line

making an inclination of 45° with positive X-axis
is

If the slope of two lines are equal, then the lines are

Find the equation of a line passing through points
A(=2, 3) and B4, 7).

Find the area of the circle passing through (-2, 3)
with centre (5, 2).

If 2x+ 3y + 1) + Ax — 2y — 3) = 0 represents the
equation of a horizontal line, then find the value of A.

34.

35.

36.

Let A(=3, 2), B(4, 1) and C(-2, k) be three points
such that AC = BC. Find the value of k.

Find the distance between points (2, —3) and
(4, 6).

If the line 2x — ky + 6 = 0 passes through the point
(2, —8), then find the value of k.

("]
4
O
-
(7]
L
-
o
LA
=
-
O
<
(-4
o.
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37.
38.

39.

40.
41.

Essay Type Questions

46.

47.

48.

Find the area of square, whose diagonally opposite
vertices are (—2, 3) and (4, 5).

If A(a+ b, a — b) and B(—a + b, —a — b), then find
the distance AB.

Find the intercepts made by the line 3x — 2y — 6 =
0 on the coordinate axes.

Find the inclination of the line \3x — 3y+6=0.

Find the circum-centre of the triangle whose ver-
tices are A(=3, —1), B(1, 2) and C(0, —4).

42.

43.

44.

45.

Find the equation of a line having inclination 60°

and making an intercept of 5 on Y-axis.

Find the point on X-axis, which is equidistant
from A(6, 3) and B(—1, 4).

Show that the points (-1, =1), (6, 1), (8, 8) and
(1, 6), when joined in the given order form a
rhombus.

Find the equation of a line, whose y-intercept is
-5 and passes through point A(=3, 2).

Find the equations of the lines whose intercepts
are the roots of the equation 4x> — 3x — 1 = 0.

The equation of one of the diagonals of a rhombus
is 3x + 4y — 7 = 0. Find the equation of the other
diagonal passing through (-1, =2).

Find the equation of the line passing through (-5,
11) and making equal intercepts, but opposite in
magnitude on the coordinate axes.

CONCEPT APPLICATION

1.

49.

50.

Find the equations of a line which forms area 5 sq.
units with the coordinate axes and having sum of
intercepts 1s 7.

If points A(1, 6), B(5, 2) and C(12, 9) are three
consecutive vertices of a parallelogram, then find
the equation of the diagonal BD.

If (1, =3), (=2, =3) and (=2, 2) are the three verti-
ces of a parallelogram taken in that order, then the
fourth vertex is

@ (=1, -2)
© (1.2

®)(1, 2)
(@ (1,-2)

. Find the equation of the line that passes through

point (5, —3) and makes an intercept 4 on the
X-axis.

(@) 3x—y+12=0
(©)3x—y—12=0

b)3x+y+12=0
(d)3x+y—-12=0

. The inclination of line x —\/5Y+ 1 = 0 with the

positive X-axis 1s
(a) 60°
(c) 45°

(b)30°
(d) 90°

The equation of the line perpendicular to Y-axis
and passing through point (=5, 7) is

@y=-5
(c) x=-5

(b) x=7
d)y=7

. If (2, 0) and (=2, 0) are the two vertices of an equi-

lateral triangle, then the third vertex can be
(@) (0, 0) () (2,-2)
©(0.23) @ (B.45)

The points (a, b+ ¢), (b, c+ a) and (¢, a + b)

a) are collinear.
b) form a scalene triangle.
¢) form an equilateral triangle.

(
(
(
(d) None of the above.

. The equation of the line making equal intercepts

and passing through the point (=1, 4) is
b)yx+y+3=0
d)x=—y+3=0

(@Qx—y=3
)x+y=3



10.

11.

12.

13.

14.

15.
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The endpoints of the longest chord of a circle are
(=4, 2) and (=6, —8). Find its centre.

o2
(©) (=5, —4)

The equation of the line passing through point
(=3, =7) and making an intercept of 10 units on
X-axis can be

(@) 4x +3y=-9
() 7x =13y —=70=0

(b)(=5, -2)

(d) (=5, -3)

(b) 8x — 3y =80
(d) 7x+3y—=70=0

The points on the Y-axis which are at a distance of
5 units from (4, —1) are

(@) (0,=2), (0, 4)
(© (0,2) (0, 4)

(®) (0,2), (0, 4
If the slope and the y-intercept of a line are the

roots of the equation x> — 7x — 18 = 0, then the
equation of the line can be
(@) 2x+y—=9=0 b)2x—y+9=0
(©)9x+y+2=0 (d)9x+2y—-2=0
If the points (k, k— 1), (k+ 2, k+ 1) and (k, k + 3)
are three consecutive vertices of a square, then its
area (in square units) is

() 2
()8

The equation of the line making intercepts of
equal magnitude and opposite signs, and passing
through the point (=3, =5) is

b)2x+y=—4

(d) x=y=-10

@x—y=2
(©)3x+3y=6
If the endpoints of the diameter of a circle are (=2,

3) and (6, —3), then the area of the circle (in square
units) 1s

550 540
@ (b)—=
0= =

7 7

The inclination of the line \/gx —y+ 3 =0 with
the positive X-axis is

(a) 30°
(c) 60°

(b)45°
(d) 90°

16.

17.

18.

19.

20.

21.

22.

23.

The two lines 3x+ 4y —6=0and 6x + ky —7=0
are such that any line which is perpendicular to the
first line is also perpendicular to the second line.
Then, k=___ .

(a) -8 (b) -6

(c) 6 (d) 8

The line x = my, where m <0, lies in the quadrants.
(a) 1st, 2nd (b) 2nd, 4th

(c) 3rd, 4th (d) 3rd, 1st

Find the area in square units, of the rhombus with
vertices (2, 1), (=5, 2), (=4, =5) and (3, —6), taken
in that order.

(a) 24
(c) 36

(b) 48

(d) 50

The radius of a circle with centre (=2, 3) is 5 units,
then the point (2, 5) lies ______.

a) on the circle

b) inside the circle

¢) outside the circle

(
(
(
(d) None of the above

One end of the diameter of a circle with the cen-
tre as origin is (=2, 10). Find the other end of the
diameter.

() (=2, -10)
(©) (2, -10)

®)(0, 0)
(d) (2, 10)

If the roots of the quadratic equation x> — 7x + 12
=0 are intercepts of a line, then the equation of the
line can be

(@) 2x+3y=6
(€) 4x+3y=6

(b) 4x + 3y =12
(d)3x+4y=6

Find the value of A, if the line x — 3y + 4 + A(8x
— 3y + 2) =0 is parallel to the X-axis.

@<

0 2
5 ®)3

(€)= ’ (d)— -

K 8

The slope of the line joining the points (2, k — 3)
and (4, =7) is 3. Find k.

(a) -10 (b) =6
(c) -2 (d) 10

("]
Z
2
-
("]
LA
-
o
LA
=
-
)
<
(-4
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24.

25.

26.

27.

31.

32.

33.

34.

The angle between the lines x = 10 and y = 10 is

(a) 0°
(c) 180°

The two lines 5x+3y+7=0and kx —4y+3=0
are perpendicular to the same line. Find the value

of k.

20 20
@~ ) =
12
5
The lines x =2y +3=0,3x—y=1and kx — y

+ 1 =0 are concurrent. Find k.

@1 (b)

(b) 90°
(d) None of these

20
© % @

Njur N~

3
© 3 @

Find the quadrant in which the lines 2x + 3y — 1=
0 and 3x + y — 5 = 0 intersect each other.

28.

29.

30.

(b) 2nd quadrant
(d) 4th quadrant

(a) 1st quadrant
(c) 3rd quadrant

The circum-centre of the triangle formed by

points O(0, 0), A(6, 0) and B(0, 6) is .
(@ (3, 3) (b) 2,2
(© (1, 1) (d) (0, 0)

The lines 3x — y + 2 =0 and x + 3y + 4 = 0 inter-
sect each other in the

(b) 4th quadrant
(c) 3rd quadrant (d) 2nd quadrant

Centre of the circle is (a, b). If (0, 3) and (2, 0)
are two points on a circle, then find the relation
between a and b.

(@) 4a—6b—5=0
(b) 4a+6b—5=0
(
(

(a) 1st quadrant

c)—4a+5=0
d)4a—-6b+5=0

The equation of a line passing through P(3, 4), such
that P bisects the part of it intercepted between the
coordinate axes is

(a) 3x + 4y =25 (b) 4x + 3y =24

(c)x—y=-1 d)yx+y=7

The line 7x + 4y = 28 cuts the coordinate axes at
A and B. If O is the origin, then the ortho-centre
of AOAB is .

(@) (4, 0)
(© (0, 0)
If the roots of the quadratic equation x> — 5x + 6 =

0 are the intercepts of a line, then the equation of
the line can be

(@) 2x+3y=6
(b)3x+2y=6

(c) Either (a) or (b)
(d) None of these

(b) (0,7)
(d) None of these

The equation of the line whose x-intercept is 5,

and which is parallel to the line joining the points
(3, 2) and (—4, —1) is .

35.

36.

37.

(@) 4x+7y—-20=0
(b)3x—=7y+3=0
() 3x+2y+15=0
(d)3x=7y—=15=0

Find the area of the triangle formed by the line 3x
— 4y + 12 = 0 with the coordinate axes.

(b) 12 units?
(d) 36 units®

(a) 6 units®
(c) 1 units?
The line joining the points (2m + 2, 2m) and 2m

+ 1, 3) passes through (m + 1, 1), if the values of m
are

(a) 5,—% (b)1,-1
21 R
© 273 @ 33

The length (in units) of the line joining the points
(4, 3) and (—4, 9) intercepted between the coordi-
nate axes 1is
(a) 10

(©) 6

(b) 8
(d) 4



38.

39.

40.

41.

42.

43.

Coordinate Geometry m

The equation of a line parallel to 8x =3y +15=0
and passing through the point (=1, 4)is .

(a) 8x—=3y—4=0

(b) 8x=3y—=20=0

() 8x—=3y+4=0

(d) 8x—=3y+20=0

(0,0),(3, \/3) and (0, 2x/§) are the three vertices

of a triangle. The distance between the ortho-

centre and the cirum-centre of the triangle is
. (in units)

(@3 ) V5

@6 @0

In a parallelogram PQRS, P(15, 9), Q(7, 10),
R(=5, —4), then the fourth vertex S is

@) 3,-2) (b) (3, —4)

(© (9, -5) (d) 3, -5)

If the roots of the quadratic equation 3x? — 2x — 1

= 0 are the intercepts of a line, then the line can

be

(@ x=3y—=1=0
b)3x—-y+1=0
(c) Either (a) or (b)
(d) None of these

The length (in units) of a line segment intercepted
between the coordinate axes by the line joining
the points (1, 2) and (3, 4) is

(2) 4 (b) 6

© 8 ()2

IfA=@3,—4), B=(7,0) and C = (14, =7) are
the three consecutive vertices of a parallelogram
ABCD, then find the slope of the diagonal BD.

The following are the steps involved in solving the
above problem. Arrange them in sequential order.

x+7 y+0 3414 —4-7
(A) , = , .
2 2 2 2

-11-0 -11
(B) The slope of BD = =—.
10-7 3
©) x+7=1—73nd y+O:—_11
2 2 2 2

=>x=10,y=-11
- D= (10, -11).

44.

45.

46.

47.

48.

49.

(D) Let the fourth vertex be D(x, y). We know that
the diagonals of a parallelogram bisect each other.

(a) ADCB (b) DCAB
(c) DACB (d) CDAB
IfA=(1,-6), B=(5,-2) and C= (12, -9) are the
three consecutive vertices of a parallelogram, then
find the fourth vertex. The following are the steps

involved in solving the above problem. Arrange
them in sequential order from beginning to end.

-15
:T = x=8, and y =

S+x 13 24y
2 27 2
—13. Therefore, D = (8, —13).
[ 5tx 2+y 1+12 -6-9
B) - ; = ; :
2 2 2 2
(C) Let the fourth vertex be D = (x, y).

(A)

(D) We know that diagonals of a parallelogram
bisect each other.

(a) ACBD (b) ABDC
(c) CBDA (d) CDBA

Find the product of intercepts made by the line 7x
— 2y — 14 = 0 with coordinate axes.

(@) =7 (b) 2
(c) 14 (d) —14

Find the value of k, if points (-2, 5), (=5, =10) and
(k, =13) are collinear.

El s
@5 ® —
(c) 28 @5

The inclination of the liney/3y —x+24=0, is

(a) 60°
(c) 45°

(b) 30°
(d) 135°

Find the product of intercepts of the line 3x + 8y
—-24=0.

(a) 8 (b) 24
(c) 3 (d) 12

Find the value of k, if points (10, 14), (=3, 3) and
(k, —8) are collinear.

@) 16
(c) —18

(b) 18
(d) -16

("]
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50.

52.

53.

54.

55.

56.

The inclination of the line y — x + 11 = 0, is

(a) 30°
(b) 60°
(c) O°
(d) 45°

51.

The equation of a line whose x-intercept is =3 and
which is parallel to 5x + 8y —7 =01s .
(@) 5x+8y+15=0

(b) 5x+8y—15=0

(€) 5x+8y—17=0

(d) 5 =8y —18=0

The area of a square with one of its vertices as
(5, —2) and the mid-point of the diagonals as (3, 2),
is . (in sq. units)

(a) 40 (b) 20
(c) 60 (d) 70

The equation of the line perpendicular to the line
inclined equally to the coordinate axes and passing
through (2, -3)is

@Qx+y+1=0

b)yx—y—=2=0

©)x+y+2=0

(d2x+y-1=0

A triangle is formed by points (6, 0), (0, 0) and (0,

6). How many points with the integer coordinates
are in the interior of the triangle?

(b) 6
(d) 10

(@) 7
()8

The equation of one of the diagonals of a square
is 3x — 8y + 4 = 0. Find the equation of the other
diagonal passing through the vertex (4, —6).

(@) 8x+3y—15=0

(b) 3x—=8y—11=0

() 8x+3y—14=0

(d) 8x+3y+15=0

The lines 2x + 3y — 6 =0and 2x + 3y — 12 =0 are
represented on the graph. The difference between
the areas of triangles formed by the lines with the
coordinate axes is . (in sq. units)

57.

58.

59.

60.

(a) 12
(c) 6

(b) 9

(d) 3

The equation of a line whose x-intercept is 11 and
perpendicular to 3x — 8y +4 =0, is

(@) 7x+3y—=77=0

(b) 8x+3y—88=0

(€) 5x+3y—=55=0

(d) 3x+8y—88=0

A(=11, 7) and B(=10, 6) are the points of trisection
of a line segment PQ. Find the coordinates of P
and Q.

() (<12, 8); (-9, 5)

(©) (12, 0); (9, -5)

If one of the diagonals of a thombus is 3x — 4y +
10 = 0, then find the equation of the other diago-
nal which passes through point (-2, —3).

(@) 4x+3y+17=0

b)3x—4y+15=0

() 4x+3y—15=0

(d)3x—4y—-11=0

The equation of the diagonal AC of a square
ABCD i1s 3x + 4y + 12 = 0. Find the equation of
BD, where D is (2, =3).

(a) 4x =3y —-8=0

(b) 4x =3y —=17=0

() 4x—=3y+17=0

(d) 4x+3y—=17=0
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TEST YOUR CONCEPTS
Very Short Answer Type Questions
19
1. first 17. x==
2. (2,3) 2
3 18. (—ve, +ve
50 03,-2 (e, o)
2 19. 0°
4. right-angled isosceles triangle 50 5 0
5. straight line 37
6 @ 21. X-axis
b . .. 22. ajdp + ble =0
7. The point may lie in Q5 or Q. 23 oriad 0.0
8 x+3=0 . origin (or) (0, 0)
9 9 24. X
10. —2 25. collinear
11. 0 26. (0,%)
12. the ﬁrzst or t5h1rd quadrant 27 —cotB
13, y=—x—= .
y 3 3 28. fourth
14. parallel 291
15. collinear 30. parallel
16 1| .
e . t:
5[] 8- units
Short Answer Type Questions
31. 2x =3y +13=0 39. x-intercept (a) = 2

32. 507 sq. units
33. A==-2

34. k=-16

35. \/gunits

36. k=—
37. 20 sq. units
38. 2424 units

Essay Type Questions

40.
41.

42.
43.
45.

y-intercept (b) = -3
30°
(1 -_13)

147 14
3J3x=3y-1=0

(2,0)
7x+3y+15=0

48.
49.
50.

x—y+16=0
2x+5y=10or 5x+2y =10
x+3y—-8=0

7
-
L
-2
-
L
S
7
r4
<
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CONCEPT APPLICATION

.0b 2@ 30 4@ 5 (0 6. (a) 7. (o) 8. )  9.() 10. (b)
11. @) 12. () 13. (@) 14.(d) 15. () 16.(d) 17. (b) 18. (b) 19. (b)  20. (o)
21. (b) 22.(d) 23. () 24.(b) 25. () 26. () 27.(d) 28. () 29.() 30. (d)

31. b)  32. () 33.() 34.(d) 35 () 36.() 37.() 38 (d 39.(d) 40. d
41. () 42.(d)  43. (0 44.(d) 45.(d) 46. b) 47. (b) 48. (b) 49. (d)  50. (d)

52. (1) 53. () 54.(d) 55. () 56. () 57.(0) 58. () 59. () 60.(b)
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Coordinate Geometry m

CONCEPT APPLICATION

1.

Fourth vertex of a parallelogram is (x; + x5 — x5, y;
+y3 = 12

. If x-intercept is a, then (a, 0) is a point on the line.

Now, use two point form.

3. Use slope m = tan6, where 0 is the inclination.

. Equation of'a line perpendicular to Y-axis is of the

form x = constant.

. (1) All the three vertices of an equilateral triangle

are not rational
(i1) Let the third vertex be (x, y).
(111) Sides of an equilateral triangle are equal.

Find slopes of AB and BC, if they are equal then
the given points are collinear.

. Equation of the line making equal intercepts is of

the form, x + y = a.

8. The centre ofa circle is the mid-point of the diameter.

10.
11.

12.

13.
14.

15.
16.

31.

If x-intercept is 10, then the line passing through
(10, 0). Now, use the two point form.

Take the point on Y-axis as (0, y).

Find the roots, and then use slope-intercept form
of line.

Area of square = (side)?.

Usef-i-zzl and a = —b.
a b

(1) Find the diameter of the circle then find its area.
(ii) The distance between (=2, 3) and (6, —3) is the
length of the diameter of the circle.

2
(i11) Area of circle =7TT, where d is the length of

the diameter.
Use m =tan 6.

If two lines are perpendicular to the same line,
then they are parallel to each other.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

Identify the sign of y for each sign of x.

Find lengths of the diagonals, then area of
1

rhombus = 5 Xdy X d,.

Find the distance between the given two points

and compare that distance with the radius given.

The mid-point of the diameter is the centre of a
circle.

Find the roots of the given equation, then use
intercepts form of line.

(i) Equation of a line parallel to X-axis is of the
form y = constant.

(i1) Slope of a line parallel to X-axis is zero.

— (x—coefﬁcient)

(i1i) Slope of a line = (

y—coeffcient) .
The slope of the line joining two points is
X2 ™ X

The first line is parallel to the Y-axis. The second
line 1s parallel to the X-axis.

Two lines, which are perpendicular to the same
line, must be parallel to each other.

Solve the first two equations and substitute (x, y)
in the third equation and evaluate k.

Find the point of intersection of the given lines,
then decide.

The circum-centre of a right-angled triangle is the
mid-point of its hypotenuse.

Find the coordinates of the point of intersection.

The distance from centre of the circle to any point
on the circle is its radius.

(1) Pisthe mid-point of the line joining the inter-
cepts. Find the intercepts using the mid-point
formula.

(i) Let the line cut coordinate axes at A(a, 0) and

B(0, b).

32.

(iii) Using the above data find a and b, then the
Y

equation of line, i.e., —+=-=1.
a

(1) Identify the type of AOAB.
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33.

34.

35.

36.

37.

38.

39.

(i1) Ortho-centre of right triangle is the vertex
containing right angle.

(1) Find the roots and take the equation as

il

a b
(ii) Roots of x>~ 5x + 6 = 0 are 2 and 3.
(i11) x-intercept is either 2 or 3. y-intercept is either
3or2.
(1) Find m, then use slope—point form.
(i1) Find the equation of the line passing through
the given points.
(111) Any line parallel to ax + by + ¢; = 0 is ax + by
+6=0.
(iv) The required line ax + by + ¢ = 0 passes
through (5, 0).
2

1
(1) Area = 5 Cb , when the equation of the line is
a

ax + by +¢c=0.

(1) If a and b are x- and y-intercepts, then the area
of the triangle formed by the line with coordi-

ab

nate axes is

(1) The three points are collinear.
(i1) Given points A, B and C are collinear.
(111) Use, slope of AB = slope of AC and find m.

(1) Find the intercepts, then find the distance
between them.

(i1) Find the equation of the line joining the given
points.

(i) Find the intercepts (a and b) made by the above
line with coordinate axes.

(iv) The distance between (a, 0) and (0, b).
(i) Use the formula a(x — x;) + b(y — y1) = 0.
(1) Slopes of parallel lines are equal.

(111) Use, point-slope form, i.e., (y — y1) = m(x —
x1) and find the equation of the line.

(1) The given vertices form an equilateral triangle.

(i1) Given points are the vertices of an equilateral
triangle.

(111) In any equilateral triangle, geometric centres
(except ex-centre) coincide.

40.

41.

42.

43.
44.
45.

46.

If (x1, 1), (%2, y2) and (x3, y3) are the successive
vertices of a parallelogram, then the fourth vertex

= (%1 =X+ X3, Y1 = Y2 13)-

N x oy
(i) Find the roots, then use —+==1.
a

-1
(ii) Roots of 3x> — 2x — 1 =0 are 5 and 1.

L o -1
(iii) x-intercept is either 3 or 1.

-1
y-intercept is either 1 or

x
(iv) The required equation of the line is — +% =1
a

(i) Find the intercepts, then find the distance
between the intercepted points.

(11) Find the equation of the line joining points (1,
2) and (3, 4).

(i11) Find the intercepts (a and b) of the line by put-
ting x =0 and y = 0.

(iv) Length of the required line isva? + b>.
DACSB is the required sequential order.
CDBA is the required sequential order.
Tx=2y—14=0="7x—-2y=14

= f — Z — 1 = i + L

2 7 2 (=7

.. Intercepts are 2 and —7, and their product
=2 X% (=7)=-14.

(=2, 5), (=5, —=10) and (k, —13) are collinear

-10-5 —-13+10
- —

542 k45
-15 -3
= —=—
-3  k+5
=5(k+5)=-3
= k+5=—
5
=528
5 5
Ry
5
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1 11 -11
47. \/gy—x+24=O:>m=—. =>—=—
V3 ~13 k+3
.‘.m=tan0=L = k+3=-13
‘/3 = k=-16.
= tan0 = 5. y—x+11=0=y=x-11

B
\/_ ) = m=tanO=1
= 0 =30°. ( tan 30°=—] = 0=45°.

. 52. Slope of the I llel to 55 + 8y — 7= 0 s —
48. 3x+ 8y =24 . Slope of the line parallel to 5x + 8y =01s S

Given that the x-intercept of the required line
= AP A

s 3 1s —3.
= Intercepts are 8 and 3 and their product is 8 X 3 .. It passes through (=3, 0). Hence, the required
=24. line is
49. Let the points be A = (10, 14), B= (=3, 3) and C _5__r=0
= (k, =8). 8 x—(-3)

Given, they are collinear = The slopes are same.

-5
— 0= — (x+
= Slope of AB = Slope of BC =0 8 (+3)

= 8y=-5x-15=5x+8y+ 15=0.

3-14 —8-3
-3-10 k+3
53. (i) Required line is perpendicular to x = y and . It passes through (11, 0).
passes through (2, =3). N ~0
Hence, the required line is ——= Y .
(i1) Find m, then use the slope—point form. ’ 3 x—11
54. Draw the triangle and list the possible points. 8
Thatis, y—0= =7 (x—11
55. (i) In a square, the diagonals are perpendicular to sy 3 (x )
each other. — 8x+3y— 88 =0.
(11) Find the slope of the second diagonal and use 58. Let P= (ay, by), and Q= (as, by). Given, A = (~11,
the slope—point form. 7) and B = (10, 6).

56. (i) Find the intercepts made by the lines on the

. .. . . ——eo —eo—o(Q
coordinate axes by writing the equations in the P

. A B
intercept form.
(11) If the intercepts made are a and b, then the area = A is the mid-point of the line segment PB.
of the triangle formed is ab. 4= (Cﬁ -10 b + 6]
2 . —_ 5
2 2

57. Slope of the line perpendicular to 3x — 8y +4 =0

i - e (11, 7){—"1_10, ””6]
Slopeof 3x =8y +4=0 2 2

p 4
2
-
<
Z
L
- |
Q.
X
L
()
4
g
("]
-
£
L

==3

oo\u|

\ll
ig)
AN

= a;=—12and b; =8

Given that, x-intercept of the required line is 11. = P=(-12, 8). Similarly, Q = (-9, 5).
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59. One diagonal of the rhombus is 3x — 4y + 10 = 0.

3
Slope of 3x — 4y + 10 =0 is Z

In a rhombus, diagonals bisect each other
perpendicularly.

.. The slope of the other diagonal

4
= 3 ==3
4
. .4 _y-(=9)
The required equation is—— =
3 x—(-2)

4
=y+3="7 (x+2)

= 4x+3y+17=0.

60. The equation of diagonal AC is 3x + 4y +12 = 0.

Its slope =— 3
4

Slope of the other diagonal BD

[SSHEN

1
-3
4
BD passes through (2, —3)

y—(=3)
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