10. Coordinates Geometry

Exercise 10.1

1 A. Question

In which quadrants do the following points lie:

(10, -3)
Answer
1
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Given coordinate (10,-3) lies in Quadrant IV because as shown in the figure
that those coordinate who have (+, -) sign lies in [V quadrants, or can say

o . n

whose x-axis is “+” and y-axis is “-“ lies in [V Quadrant.
1 B. Question

In which quadrants do the following points lie:

(-4,-6)

Answer
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Given coordinate (-4,-6) lies in Quadrant III because as shown in the figure
that those points which have a sign like this (-, -) or can say whose both x-axis
and y-axis is “-“lies in I1I quadrants. So (-4,-6) lies in III Quadrant.

1 C. Question

In which quadrants do the following points lie:

(-8, 6)
Answer
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Given coordinate (-8,6) lies in Quadrant II because as shown in the figure that
those points which have a sign like this (-, +) lies in I quadrants. So (-8,6) lies
in [II Quadrant. Here also x-axis point is “-” and y-axis point is “+” so (-8,6)
lies in Quadrant II.

1 D. Question

In which quadrants do the following points lie:

3

Answer

|
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Given coordinate | —. 5 |lies, in Quadrant I because as shown in the figure
~

that those coordinate who have (+, +) sign lies in [V quadrants or can say
whose x-axis is “+” and y-axis is also “+“lies in [ Quadrant.
1 E. Question

In which quadrants do the following points lie:

(3,0)
Answer
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Given coordinate is (3,0). This point lies on the x-axis because its y-axis is on
origin. Therefore, it lies on the x-axis between the Quadrant I and Quadrant IV.

1 F. Question
In which quadrants do the following points lie:
(0! _5)

Answer
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Given coordinate is (0, -5). This point lies on the y-axis because its x-axis is on
origin. Therefore, it lies on the y-axis between the Quadrant 111 and Quadrant

IV.

2 A. Question

Plot the following points in a rectangular coordinate system:

(4,5)

Answer

Here is the graph for coordinate (4,5)




2 B. Question

Plot the following points in a rectangular coordinate system:

(-2-7)
Answer
A
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2 C. Question
Plot the following points in a rectangular coordinate system:
(6,'2)

Answer



o, L]

2 D. Question

Plot the following points in a rectangular coordinate system:

('4'! 2)
Answer
3
A
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2 E. Question

Plot the following points in a rectangular coordinate system:

(4, 0)



Answer

2 F. Question
Plot the following points in a rectangular coordinate system:
(0,3)

Answer

@



3. Question
Where does the point having y-coordinate -5 lie?

Answer



The point having -5 lies on the on the y-axis on the negative side because here
x-axis is 0 and when x-axis is 0 then points lies on the y-axis and when y-axis
is 0 then point lies on the x-axis.

We can show it on graph with points (0, -5).
4. Question

[f three vertices of a rectangle are (-2, 0), (2, 0), (2, 1) find the coordinates of
the fourth vertex.



Answer

Here we have three vertices of rectangle say A (-2, 0) B (2,0) and C (2, 1) so
when we start graphing it on the graph as shown in the graph below then
after plotting all three vertices you will get something like this.

Therefore, after joining all the vertices with a line segment, we will get our
fourth vertex because in rectangle opposites sides are parallel and all the
angles are right angle so, by joining all the lines according to properties of the
rectangle you will get the fourth vertex. So fourth vertex of a rectangle is (-2,
1).

=2, 1) cC={2 1)

I.l‘n.:|'), o) IH:H? 0
-5 r = -2 =94 i i : 3 4

-2

5. Question
Draw the triangle whose vertices are (2, 3), (-4, 2) and (3, -1).
Answer

[t is easy to draw a triangle when it’s all vertices are given. We have to just
locate all the given points on the graph and join them with a line as shown in
the graph below.

Step 1. Locate all the vertices on the graph.

47

-4 -3 -2 - o i 2 3 &



Step 2. Joins all the vertices with a line and it will form a triangle.

-

A=2,3)

8 T & 5 4 3 2 1 0 2 3 4 El
C=(3-1)
11

6. Question

The base of an equilateral triangle with side 2a lies along the y-axis such that
the mid-point of the base is at the origin. Find

the vertices of the triangle.

Answer

A (av'3,0)

¥

Given that the base of the equilateral triangle is on the y-axis and mid-point
of the base is at the origin, so its figure will be like this as shown.

So here, 0(0,0) is the midpoint of the base.

An equilateral triangle has all sides equal so if O is the mid-point of the base
BC, so B and C are the two vertices of the triangle. Now we have two vertices
of the triangle, which is the base of equilateral triangle lying on the y-axis.
Now if base in on y-axis then x-axis are as bisector of the base and so our
third vertices will be on the x-axis either left or right.



So now in right ABOA

Pythagoras Theorem: In a right-angled triangle the square of the biggest
side(hypotenuse) equals the sum of the squares of the other two
sides(Perpendicular and base).

BOZ2 + 0A% = AB2 { By Pythagoras theorem}

a% + 0A% = (2a) 2

0A? = 4a?- a2
0AZ = 352
OA = +aV/3

So vertices of triangle are A(+aV'3,0) B(0,a)and C(0,-a).
7. Question

Let ABCD be a rectangle such that AB = 10 units and BC = 8 units. Taking AB
and AD as x and y-axes respectively, find the coordinates of A, B, C and D.

Answer

Since AB and AD both have as an endpoint, we can find the coordinate of A by
finding the intersection of the two sides.

So the coordinates of A will be where the x-axis and y-axis intersect.

As we know AB lies on the x-axis so the coordinates of B can be found by
using the coordinates of A and changing the x-coordinate by the measure of
AB.

As we know the opposite side of a rectangle, AD and BC are congruent. Now if
we have a measure of BC, we can simply find the y-coordinate of D.

Since AB and AD are the x and y-axes, A is at(0,0), B is at (10,0), C is at (10,8),
and D is at (0,8).



2
O

i

-5

8. Question

ABCD is a square having a length of a side 20 units. Taking the centre of the
square as the origin and x and y-axes parallel to AB and AD respectively, find
the coordinates of A, B, C and D.

Answer
Square ABCD. Center = 0(0,0) Origin.

AB = BC = 20 units.

Y-coordinates of AB = % =-10

0+20

10

Y-coordinates of AD =

~the coordinates are :-



-

D(=10,10) C{10,10)
x { o(0,0) e
A(-10,-10 B(10,-10)
v
.
A(-10,-10)
B(10,-10)
C(10,10)
D(-10,10)

Exercise 10.2

1 A. Question

Find the distance between the following pair of points:

(0,0), (- 5,12)

Answer

Given points are (0, 0) and (- 5, 12)



We need to find the distance between these two points.

We know that distance(S) between the points (x4, y1) and (xy, y) is
V& —%)% + (y,—y2)?

55— J(n— (-5))" + (0— 12)?

= S = /(5)2 + (-12)2

= 5 = v25 + 144

= S=169

=S=13

=~ The distance between the points (0, 0) and (- 5, 12) is 13 units.
1 B. Question

Find the distance between the following pair of points:
(4,5),(-3,2)

Answer

Given points are (4, 5) and (- 3, 2)



(4.5)

We need to find the distance between these two points.

We know that distance(S) between the points (x4, y1) and (x, y7) is
‘\."ll(xl —x%,)% + (y;—y2)?

> S = J(4—(—3))2 + (5-2)2

= S = /(7)2 + (3)2

= 5 = 449 + 9

= S=1/58

= The distance between the points (4, 5) and (- 3, 2) is V58 units.
1 C. Question

Find the distance between the following pair of points:
(5,-12),(9,-9)

Answer

Given points are (5, - 12) and (9, - 9)



(5,-12)

(9.-9)

We need to find the distance between these two points.

We know that distance(S) between the points (x4, y1) and (X, y7) is
xMXl — %)% + (¥, —¥2)?

= S =,(5-92+ (-12—-(-9))2

= S = ,/(—4)2 + (-3)2
= S =416 + 9

= S=v25

=S=5

=~ The distance between the points (5, - 12) and (9, - 9) is 5 units.
1 D. Question

Find the distance between the following pair of points:
(-3,4),(30)

Answer

Given points are (- 3, 4) and (3, 0)



(-3.4)

(3.0)

We need to find the distance between these two points.

We know that distance(S) between the points (x1, y1) and (xp, y2) is
J(}‘il —x%,)% + (y1—y2)?

=S =.(-3-3)2+ (4-0)?

= S = ,/(—6)2 + (4)2

= S = 36 + 16

= S =52

=S = 4x13

= $=2V13

~. The distance between the points (- 3, 4) and (3, 0) is 2v/13 units.
1 E. Question

Find the distance between the following pair of points:

(2,3), (4, 1)

Answer

Given points are (2, 3) and (4, 1)



(2.3)

(4.1)

We need to find the distance between these two points.

We know that distance(S) between the points (x4, y1) and (xy, y) is
V& —%)% + (y,—y2)?

= S =,(2-492+ (3-1)2

= S = ,(-2)2 + (2)2

=S=+4+14

= S=+8

=S =+V4ax2

=S=2V2

~ The distance between the points (2, 3) and (4, 1) is 22 units.
1 E. Question

Find the distance between the following pair of points:
(a,b),(-a-b)

Answer

Given points are (a, b) and (- a, - b)



(a,b)

(-a,-b)

We need to find the distance between these two points.

We know that distance(S) between the points (x4, y1) and (xy, y) is
\MXl — %)% + (¥, —y2)?

> 5 = J@-(=)7 + (b- (-H)?

= S = /(2a)2 + (2b)2

= S = 4a? + 4b?

=S = /ax(a + b?)

= S = 2,/a2 + b?

- The distance between the points (a, b) and (- a, - b) is 24/a2 + bZunits.

2. Question

Examine whether the points (1, - 1), (- 5, 7) and (2, 6) are equidistant from the
point (- 2, 3)?

Answer

Given that we need to show that the points (1, - 1), (- 5, 7) and (2, 6) are
equidistant from the point (- 2, 3).



We know that distance between two points (x1, y1) and (X3, y>) is
J(}‘il —X3)% + (y; —v2)?

Let Sq be the distance between the points (1, - 1) and (- 2, 3)

wsi- faocCor e

=85, = (3)% + (—4)2

= S, =9 1 16

= 51 = \'II'E
=S_5..(1)

Let S, be the distance between the points (- 5, 7) and (- 2, 3)

=S, = J(—5—(—2))2 +(7-3)2

= S, = J(-3)2 + (92

= 5, = V25
= S57-5...(2)

Let S3 be the distance between the points (2, 6) and (- 2, 3)

= S; = J(E—[—E))z + (6—3)2



= S; = /(42 + (3)2

= 55 = V25
=853-5..(3)

From (1), (2), and (3) we got Sq - Sy = S3 which tells us that (1, - 1), (5, 7) and
(2, 5) are equidistant from (- 2, 3).

3 A. Question
Find a if the distance between (a, 2) and (3, 4) is 8.
Answer

Given that the distance between the points (a, 2) and (3, 4) is 8.

(3.:4)

8 units

az)

We need to find the value of a.

We know that distance(S) between the points (x4, y1) and (X, y7) is
‘\."ll(xl —x%,)% + (y;—y2)?

= 8= (@-3)2+ (2—4)2
= 827 (a- 3)% + (- 2)2
=>64=(a-3)%"4

= (a-3)2=60

=a-3=£V60

=a=3+V60



= The values of a are 3+V60.
3 B. Question

A line is of length 10 units and one of its ends is (- 2, 3). If the ordinate of the
other end is 9, prove that the absicca of the other end is 6 or - 10.

Answer

Given that the line has length of 10 units and one of its ends is (- 2, 3).

(x,9)

10 units

-2,3)

It is also given that the ordinate of the other end is 9. Let us assume the other
end is (X, 9).

We know that distance(S) between the points (x4, y1) and (xy, y) is
V& —%)% + (y,—y2)?

=10 = (—2—-x)2 + (3—9)2
= 10 = (x + 2)% + (- 6)2

= 100 = (x + 2)% + 36

= (x+2)% = 64

=>X+2=1%8
=>x=-2+8(or)x=-2-8
=>x=60r10

= Thus proved.

3 C. Question



Find the value of y for which the distance between the points P(2, - 3) and
Q(10,y) is 10 units.

Answer

Given that the distance between the points P(2, - 3) and Q(10, y) is 10.

(10,y)

10 units

2,-3)

We need to find the value of y.

We know that distance(S) between the points (x4, y1) and (x, y7) is
xMXl — %)% + (¥, —¥2)?

=10 = xf[E— 10)2 + (-3 —y)2
=10°=(-8)* + (3 +y)’

= 100 = 64 + (3 + y)?

= (3+y)?=36

=>3+y=16
=2>y=3+6(or)y=3-6
=>y=9(or)y=-3

= The values of y are 9, - 3.

4 A. Question

Find the distance between the points:
(at;2, 2aty) and (at,?2, 2at,)

Answer



Given points are (at12, 2atq) and (atzz, 2aty).

(at3, 2ats)

(at;, 2at,)

We need to find the distance between these two points.

We know that distance(S) between the points (x1, y1) and (xp, y) is
J(}‘il —x%,)% + (y1—y2)?

= § = J(ati— at3)? + (2at, — 2at,)?

= S = J(at;—ty)(t, + t5))2 + (2a(t; —t,))?

= S = (a(t; + t,))/(t; + t,)% + 22

= S = (alty + t,)J(t; + t,)2 + 4

». The distance between the points (at;2, 2at;) and (at,?2, 2at,) is
(alt; + 1))/, + )7 + 4

4 B. Question

Find the distance between the points:
(a-b,b-a)and (a+b,a+b)
Answer

Given points are (a- b,b - a)and (a + b, a + b).



(a—b.b—a)

We need to find the distance between these two points.

We know that distance(S) between the points (x4, y1) and (x, y7) is
\MXl — %)% + (¥, —y2)?

=5 =(@-b)-@+Db)+ ((b-a)-@+ b))

= S = /(—2b)2 + (—2a)2
= § = /4(a% + b2)
= § = 2ya? + b?

=~ The distance between the points (a- b,b - a)and (a +b,a + b) is
2ya? + b2.

4 C. Question

Find the distance between the points:
(cos®, sinB) and (sin®, cosb)

Answer

Given points are (cosB, sinf) and (sin®, cos).



(sinfl, cost)

(cosd, sinfl)

We need to find the distance between these two points.

We know that distance(S) between the points (x4, y1) and (x, y7) is
\MXl — %)% + (¥, —y2)?

= S = ,/(cosB —sinB)2 + (sinB — cosb)?

= S = ,/cos20 + sin20 — 2sinBcosd + sin20 + cos2O — 2sinbcosh

= S = /2(sin20 + cos2O — 2sinBcosh)

= S = ,/2(sinB — cosBh)?
= S = \/2(sinB — cosh)

=~ The distance between the points (cos6, sinf) and (sin6, cos) is
V2(sinf — cosh)-

5 A. Question

Find the point on x - axis which is equidistant from the following pair of
points:

(7,6) and (- 3, 4)
Answer

Given points are A(7, 6) and B(- 3, 4).



(7.6)

We need to find a point on x - axis which is equidistant from these points.
Let us assume the point on x - axis be S(x, 0).

We know that distance between the points (x4, y1) and (x, y») is
\."ll(xl —X;)% + (y; —y2)%

From the problem,

= SA =SB

= SAZ = SB?

= (x-7)%+(0-6)% = (x- (- 3)) + (0 - 4)?
= (x-7)% + (- 6)% = (x + 3)% + (- 4)?

=>x%-14x+49+36=x2+6x+9 + 16

= 20x =60
60

= X = —
20

=>x=3

~ The point on x - axis is (3, 0).
5 B. Question

Find the point on x - axis which is equidistant from the following pair of
points:

(3,2)and (- 5,- 2)

Answer



Given points are A(3, 2) and B(- 5, - 2).

(3.2)

(x,0)

-5,-2)

We need to find a point on x - axis which is equidistant from these points.
Let us assume the point on x - axis be S(x, 0).

We know that distance between the points (x1, y1) and (X3, y) is
\MXl —X;)? + (y; —y2)*

From the problem,

= SA =SB
= SA? = SB?

= (x-3)%+(0-2)?=(x+5)?+ (0 - (- 2))
= (x-3)%+ (- 2)% = (x + 5)% + (2)?

=>x2-6x+9+4=x2+10x+25+4

= 16x=-16
—16

= X = ——
16

=>x=-1

=~ The point on x - axis is (- 1, 0).
5 C. Question

Find the point on x - axis which is equidistant from the following pair of
points:



(2,-5)and (- 2,9)
Answer

Given points are A(2, - 5) and B(- 2, 9).

12.-5)

We need to find a point on x - axis which is equidistant from these points.
Let us assume the point on x - axis be S(x, 0).

We know that distance between the points (x1, y1) and (xy, y7) is
‘\."ll(xl —X,)% + (y,—y2)*

From the problem,

= SA =SB
= SA? = SB?

= (x-2)%+(0- (- 5)% = (x- (- 2))* + (0- 9)
= (x-2)% +(5)% = (x + 2)® + (- 9)?

=>x2-4x+4+25=x%+4x+4 +81

= 8x=-56
—56

= X = —
g

>x=-7

~ The point on x - axis is (- 7, 0).
6 A. Question

Find the point on y - axis which is equidistant from point (- 5, - 2) and (3, 2).



Answer

Given points are A(- 5, - 2) and B(3, 2).

~*(3,2)

//
/

-5,-2)

We need to find a point on y - axis which is equidistant from these points.
Let us assume the point on y - axis be S(0, y).

We know that distance between the points (x1, y1) and (X3, y2) is
J(}‘il —X5)? + (y; — y2)*

From the problem,

= SA =SB
= SA? = SB?

= (0-(-5)2+ (- (-2)*=(0-3)*+(y-2)
= (5)2+ (v +2)*=(-3)* + (v - 2)°

= 25+y2+4y+4=9+y2-4y+4

=>8y=-16
—16
= = —
Y= 78
>y=-2

=~ The point ony - axis is (0, - 2).
6 B. Question

Find the point on y - axis which is equidistant from the points A(6, 5) and B(-
4, 3).



Answer

Given points are A(6, 5) and B(- 4, 3).

(6,5)

We need to find a point on y - axis which is equidistant from these points.
Let us assume the point on y - axis be S(0, y).

We know that distance between the points (x1, y1) and (X3, y2) is
\MXl —X;)? + (y; —y2)*

From the problem,

= SA =SB

= SA2 = SB?

= (0-6)%+(y-5)%=(0- (- 4))* + (v - 3)*
= (-6)%+(y-5)2= (4?2 + (v - 3)°

=36+y2-10y+25=16+y%-6y+9

= 4y =36

36

=V = —

Y=
=>y=9

~ The point ony - axis is (0, 9).
7 A. Question

Using distance formula, examine whether the following sets of points are
collinear?



(3,5),(1,1),(-2,-5)

Answer

Given points are A(3, 5), B(1, 1) and C(- 2, - 5).

(-2,-5)

(3,5)

We need to check whether these points are collinear.

We know that for three points A, B and C to be collinear, the criteria to be

satisfied is AC = AB + BC.

Let us find the distances first,

We know that distance between two points (x1, y1) and (xy, y») is

\."ll(xl %)% + (y1—v2)?

= AC = J(3— (-2))" + (5-(-5))

= AC = /(5)% + (10)2
= AC = V25 + 100

= AC = V125

= AC = V5x 25

= AC=5V5... (1)

= AB = /(3—1)2 + (5 —1)2

= AB = ,/(2)% + (4)2



= AB = 4 + 16
= AB = 20

= AB = v4 x5

= AB=2V5....(2)

= BC = \}(1—(—2))2 + (1-(-5)

= BC = /(3)2 + (6)2

= BC =9 + 36

— BC = V45

= BC = V9 x5

= BC = 3V5..... (3)

From (1), (2), (3) we can see that AB + BC = AC.
= The three points are collinear.

7 B. Question

Using distance formula, examine whether the following sets of points are
collinear?

(5,1),(1,-1), (11, 4)
Answer

Given points are A(5, 1), B(1, - 1) and C(11, 4).

(11,4)




We need to check whether these points are collinear.

We know that for three points A, B and C to be collinear, the criteria to be
satisfied is a linear relationship between AB, BC and AC.

Let us find the distances first,

We know that distance between two points (x1, y1) and (X3, y>) is
J(}‘il —X3)% + (y; —v2)?

= AC = /(5—11)2 + (1—4)2

= AC = /(—-6)2 + (—3)2
= AC = V36 + 9

= AC = V45

= AC = V9x5

= AC=3V5...(1)

= AB = /(5—1)2 + (1—(-1))2

= AB = /(4)? + (2)2

= AB = V16 + 4

= AB=2vV5....(2)

= BC = /(1-11)2 + (—1—4)2

= BC = /(—10)2 + (-5)2
= BC = 100 + 25

= BC = V125

= BC = V25 x5

= BC =5V5.... (3)

From (1), (2), (3) we can see that AB + AC = BC.



=~ The three points are collinear.
7 C. Question

Using distance formula, examine whether the following sets of points are
collinear?

(0,0),(9,6),(3,2)
Answer

Given points are A(0, 0), B(9, 6) and C(3, 2).

We need to check whether these points are collinear.

We know that for three points A, B and C to be collinear, the criteria to be
satisfied is a linear relationship between AB, BC and AC.

Let us find the distances first,

We know that distance between two points (x1, y1) and (xy, y2) is
‘\."ll(xl —X;)% + (y;—¥2)?

= AC = /(0—3)2 + (0—2)2

= AC = /(-3)2 + (-2)2
= AC = 9 + 4

= AC=v13... (1)

= AB = ,/(0—9)2 + (0—6)2

= AB = /(—9)2 + (—6)2



= AB = /81 + 36
= AB = 117
= AB = v9Xx 13

= AB=3V13...(2)

= BC = /(9—3)2 + (6 —2)2

= BC = /(6)2 + (4)2

= BC = V36 + 16

= BC = V52

= BC = V4 x 13

= BC =2V13....(3)

From (1), (2), (3) we can see that AB = BC + AC.
= The three points are collinear.

7 D. Question

Using distance formula, examine whether the following sets of points are
collinear?

(-1,2),(50),(21)
Answer

Given points are A(- 1, 2), B(5, 0) and C(2, 1).




We need to check whether these points are collinear.

We know that for three points A, B and C to be collinear, the criteria to be
satisfied is a linear relationship between AB, BC and AC.

Let us find the distances first,

We know that distance between two points (x1, y1) and (x3,y>) is
J(}‘il —X3)% + (y; —v2)?

= AC = /(-1-2)2 + (2—1)2

= AC = /(-3)2 + (1)2
= AC =+9 + 1

= AC =10 .... (1)

= AB = /(-1-5)2 + (2—0)2

= AB = /(-6)2 + (2)2

= AB = V36 + 4

= AB =210 .... (2)

= BC = /(5—2)2 + (0—1)2

= BC = /(3)2 + (-1)2

= BC =9 +1

= BC =v10....(3)

From (1), (2), (3) we can see that AC + BC = AB.
= The three points are collinear.

7 E. Question

Using distance formula, examine whether the following sets of points are
collinear?

(1,5),(2,3),(-2,-11)



Answer

Given points are A(1, 5), B(2,3) and C(- 2, - 11).

(1,5)

(-2,-11)

We need to check whether these points are collinear.

We know that for three points A, B and C to be collinear, the criteria to be
satisfied is AC = AB + BC.

Let us find the distances first,

We know that distance between two points (x1, y1) and (X3, y) is
J(}‘il —X3)% + (y; —v2)?

= AC = J(:L—(—z))2 + (5- (-11)°

= AC = ,/(3)2 + (16)2
= AC = V9 + 256

= AC =265 .... (1)

= AB = /(1—2)2 + (5—3)2

= AB = /(—1)2 + (2)2



- BC = \}(2—(—2))2 + (3-(-1D)°

= BC = /(4)2 + (14)2
= BC = V16 + 196
= BC = /212

= BC = V4 x53

= BC = 2V53 ... (3)

From (1), (2), (3) we can see that we cannot get any linear relationship.
= The three points are not collinear.

8. Question

IfA=(6,1),B=(1,3)andC = (x, 8), find the value of x such that AB = BC.
Answer

Given points are A(6, 1), B(1, 3) and C(x, 8). We need to find the value of x
such that AB = BC.

(1.3)

(6.1)

We know that the distance between the points (x1,y1) and (x, y7) is
V& —%5)2 + (¥, —¥2)?

= AB =BC
= AB? = BC?

= (6-1)2+(1-3)%=(1-x)%+(3-8)?



= (5)2+(-2)*=(1-9?+(-5)°
=25+4=1-2x+x*+25

= x%-2x-3=0
=x%-3x+x-3=0
=>x(x-3)+1(x-3)=0

= x+1)(x-3)=0
>x+1=0(or)x-3=0
=>x=-1(or)x=3

=~ The values of x are - 1 or 3.
9. Question

Prove that the distance between the points (a + rcos6, b + rsinf) and (a, b) is
independent of 6.

Answer

Given points are A(a + rcos6, b + rsin8) and B(a, b).

(a,b) (a+rcosB,b+rsind)

We know that the distance between the points (x1,y1) and (x, y7) is
\."lltxl —%)% + (y1—v2)?

= AB = ,/(a + rcosB —a)2 + (b + rsinf —b)?

= AB = /(rcosB)2 + (rsinf)2



— AB = \/r2cos?8 + r2sin2@

= AB = /r2(cos20 + sin2 )

= AB = . ]'.'2 (1)

=>AB=r

We can see that AB is independent of 6.

= Thus proved.

10 A. Question

use distance formula to show that the points (cosec26, 0), (0, sec26) and (1, 1)
are collinear.

Answer

Given points are A(cosec26, 0), B(0, sec20 ) and C(1, 1).

[erase o9.0)

(0, sec’d)

We need to check whether these points are collinear.

We know that for three points A, B and C to be collinear, the criteria to be
satisfied is AB = AC + BC.

Let us find the distances first,

We know that distance between two points (x4, y1) and (x, y») is
\MXl —%)% + (y1—v2)?

= AC = ,/(cosec20—1)2 + (0— 1)2

= AC = /(cot28)2 + 12



= AC = y/cot*B + 1

1
AC = + 1
= tan* 0

AC 1 + tan*6
= = |[—
tant 0

v1 + tan*8

tanZ @

= AB = ,/(cosec20—0)2 + (0— sec20)?2

= AB = /(1 + cot28)2 + (1 + tan20)2

tanZ B

1 2
:AB=J(1—|— ) + (1 + tan20)2

1
— 2 2
= AB J(l + tan20)2 x (tan“ﬁ + 1)

1 + tan*6
= AB = (1 + tan®8) || ——

tant 0

= AB =

(secz 8

tan® @

)\f[l + tan4 @) ..- (2)

= BC = /(0—1)2 + (sec20 — 1)2

= BC = /1 + (tan28)?2
= BC = 1 + tan*6...(3)

Now,

= AC + BC = ( )«j(l + tan*B) + /1 + tan*®

tanZ b

— ¢ 1
=;~AC-|—BC=«¢1—|—tan“B( -I—I)
tanZ 0

1 + tan®8
= AC + BC = {1 + tan*0| ————
tan< B



——= sec’B
= AC + BC = /1 + tan*®
tanZ 6

= AC + BC = AB
= The three points are collinear.

10 B. Question

Using distance formula show that (3, 3) is the centre of the circle passing
through the points (6, 2), (0, 4) and (4, 6). Find the radius of the circle.

Answer

Given that circle passes through the points A(6, 2), B(0, 4), C(4, 6).

e _{45)
(04t "".
| 23 |
| --"'r“'h-,_,_ |
A | T—4(6.2)
H‘\ /

Let us assume O(x, y) be the centre of the circle.
We know that distance from the centre to any point on h circle is equal.
So, 0A=0B=0C

We know that distance between two points (x1, y1) and (X3, y>) is
\MXl —%)% + (y1—y2)?

Now,
= 0A = OB
= 0AZ2 = OB2

= (x-6)* +(y - 2)* = (x- 0)* + (y - 4)
=>x%-12x+36+y?-4y +4=x>+y?-8y + 16

= 12x -4y =24



Now,
= 0B=0C
= OB2 = 0C?

= (x-0)* + (v - 4)% = (x- 4)* + (v - 6)°
=>x%+y%-8y+16=x%-8x+16 +y?- 12y + 36
= 8x + 4y =36

=>2Xx+y=9..-(2)

On solving (1) and (2), we get

=>x=3andy=3

=~ (3, 3) is the centre of the circle.

We know radius is the distance between the centre and any point on the
circle.

Let ‘r’ be the radius of the circle.

=r=0A=,(3-6)2+ (3—2)2

= r = ,/(=3)2 + (1)2
=T =49 + 1

=>r=v10
~ The radius of the circle is V10.
11 A. Question

If the point (X, y) on the tangent is equidistant from the points (2, 3) and (6, -
1), find the relation between x and y.

Answer

Given points are A(2, 3) and B(6, - 1). It is told that S(x, y) is equidistant from
A and B.



2,3)

(8,-1)

So, we get SA =SB,

We know that distance between two points (x4, y1) and (x, y») is
\."ll(xl —X3)% + (y; —y2)%

Now,
= SA =SB
= SAZ = SB2

= (x-2)*+ (y-3)* = (x- 6)* + (v - (- 1))*

= (x-2)2+(y-3)? = (x-6)% + (y + 1)
S>x2-4x+4+y2-6y+9=x>-12x+36+y2+2y+1
= 8x -8y =24

=>x-y=3

=~ The relation between x and y isx - y = 3.

11 B. Question

Find a relation between x and y such that the point (x, y) is equidistant from
points (7, 1) and (3, 5).

Answer

Given points are A(7, 1) and B(3, 5). It is told that S(x, y) is equidistant from A
and B.



3,5)

(7,1)

So, we get SA =SB,

We know that distance between two points (x4, y1) and (x, y») is
\."ll(xl —X3)% + (y; —y2)%

Now,
= SA =SB
= SAZ = SB2

= (x-7)2+(y-1)%=(x-3)*+(y-5)°
=>x%-14x+49 +y2 -2y + 1 =x% - 6x + 9 +y% - 10y + 25
= 8x-8y =16

>x-y=2

=~ The relation betweenxand y is x - y = 2.

12 A. Question

[f the distances of P(x, y) from points A(3, 6) and B(- 3, 4) are equal, prove
that 3x+y =5

Answer

Given points are A(3, 6) and B(- 3, 4). [t is told that S(x, y) is equidistant from
A and B.



3,6)

(-3.4)

So, we get SA =SB,

We know that distance between two points (x4, y1) and (x, y2) is
\."ll(xl —X;)% + (y; —y2)%

Now,
= SA =SB
= SAZ = SB2

= (x-3)%+(y-6)*=(x-(-3)*+(y-4°

= (x-3)2+(y-6)%2=(x+3)%+(y-4)?

= X%-6x+9+y%-12y +36=x% +6x+9 +y% -8y + 16
= 12x+4y =20

=3x+y=5

=~ Thus proved.

12 B. Question

[f the point (X, y) be equidistant from the points (a+b,b-a)and (a- b,a +b),

a—b x—y
prove that ——=
a+b x+y

Answer

Given points are A(a + b, b - a) and B(a - b, a + b). It is told that S(x, y) is
equidistant from A and B.



{a-b,a+b)

So, we get SA =SB,

We know that distance between two points (x4, y1) and (x, y») is
\."ll(xl —X3)% + (y; —y2)%

Now,
= SA =SB
= SAZ = SB2

= (x-(@+b))*+(y- (b-a))*=(x- (a-b))* + (v - (a +b))?

=>x%-2@+b)x+(@+b)é+y%-2(b-a)y+(b-a)2=x%-2(a-b)x+(a-b)+
y%-2(a+b)y + (a+b)?

= x(- 2a- 2b + 2a- 2b) =y(2b - 2a - 2a - 2b)
= x(- 4b) = y(- 4a)

= x(b) =y(a)

K—¥ a—b
= =

x+v a+h
= Thus proved.

13. Question

Prove that the points (3, 4), (8, - 6) and (13, 9) are the vertices of a right
angled triangle.



Answer

Given points are A(3, 4), B(8, - 6) and C(13, 9).

Let us find the distance between sides AB, BC and CA.

We know that distance between the two points (x1,y1) and (xp,y>) is
\MXl —X;)% + (y; —y2)%

= AB = J(3—3)2 + (4= (-6))°

= AB = ,/(3—8)2 + (4 + 6)2

= AB = ,/(-5)2 + (10)2
= AB = V25 + 100

= AB =125

= BC = /(8—13)2 + (—6—19)2

= BC = /(-5)2 + (—15)2
= BC = V25 + 225

= BC =250

= CA = /(13-3)2 + (9—4)2

= CA = /(10)2 + (5)2



= CA = V100 + 25

= CA =125

Now,

= AB® + CA* = (w’ﬁ)z + (w’ﬁ)z

= AB? + CA% =125 + 125

= AB? + CA% = 250

~ AB? + CA? = (V250)

= AB? + CA? = BC?

=~ The given points form a right angled isosceles triangle.

14 A. Question

Determine the type (isosceles, right angled, right angled isosceles, equilateral,
scalene) of the following triangles whose vertices are:

(1! 1)1 (' 'Ji '\E)l (' 11 - 1)
Answer

Given points are A(1, 1), B(- V3, V3) and C(- 1, - 1).

(—v3,v/3)

Let us find the distance between sides AB, BC and CA.

We know that the distance between the two points (x4, y1) and (xp, y2) is
V& —%5)2 + (¥, —¥2)?




= AB = J(:L—(—\E))z +(1-v3)

= AB = J[l +v3) + (1-v3)

SAB=+v14+2y3+3+1-2y3 +3

= AB = /8

= BC = J (~3- (D) + (V3-(-D)

= BC = J(:L—\.E)2 + (1 +V3)

SBC=+41-2V3+3+1+2V3+3

= BC = /8

=>CA=(-1-1)2 + (-1-1)2

=CA = /(-2)2 + (-2)2
=>CA =4+ 14

=CA = V8

We got AB =BC =CA

= The given points form an equilateral triangle.
14 B. Question

Determine the type (isosceles, right angled, right angled isosceles, equilateral,
scalene) of the following triangles whose vertices are:

(0,2),(7,0),(2,5)
Answer

Given points are A(0, 2), B(7, 0) and C(2, 5).



Let us find the distance between sides AB, BC and CA.

We know that the distance between the points (x1,y1) and (xp, y7) is
xMXl —x%,)% + (y; —y2)%

=AB = /(0—7)2 + (2—0)2

= AB = /(-7)% + (2)2
= AB = 49 + 4

= AB = /53

=BC = /(7—2)2 + (0—5)2

= BC = /(5)2 + (-5)2
= BC = V25 + 25

= BC = /50

=CA = ,/(2-0)2 + (5—2)2

= CA = /(2)2 + (3)2
=>CA=+4+9
= CA = 13

We got AB#BC#CA



=~ The given points form a scalene triangle.
14 C. Question

Determine the type (isosceles, right angled, right angled isosceles, equilateral,
scalene) of the following triangles whose vertices are:

(- 2,5),(7,10),(3,- 4)
Answer
Given points are A(- 2, 5), B(7, 10) and C(3, - 4).

(7,10)

(3.-4)

Let us find the distance between sides AB, BC and CA.

We know that the distance between the points (x1,y1) and (x, y7) is
J(F‘il —X5)% + (yy—y2)*

= AB = /(—2—-7)2 + (5 —10)2

= AB = /(—9)2 + (-5)2
= AB = V81 + 25

= AB = /106

=BC = /(7—3)Z + (10— (—4))2

=BC = /(7—3)2 + (10 + 4)2
= BC = V42 + 142

= BC = 416 + 196



= BC = 212

> CA = J[3— (-=2))" + (—4—5)2

=CA =3+ 22+ (—4-5)2

=CA = /(5)2 + (—9)2

= CA = v25 + B1

= CA = 106
We got AB = CA
Now,

2 2
= AB? + cA? = (V106)" + (V106)
= AB2 + CA% =106 + 106
= AB% + CA2=212
2
= AB? + CA? = (V212)
= AB? + CA% = BC?
=~ The given points form a right angles isosceles triangle.

14 D. Question

Determine the type (isosceles, right angled, right angled isosceles, equilateral,
scalene) of the following triangles whose vertices are:

(4,4),(3,5,(-1,-1)
Answer

Given points are A(4, 4), B(3,5) and C(- 1, - 1).



(4.4)

(-1,-1)

Let us find the distance between sides AB, BC and CA.

We know that the distance between the points (x1,y1) and (x, y7) is
J(F‘il —X5)% + (yy—y2)*

=AB = /(4—3)2 + (4—5)2

= AB = /(1)2 + (-1)2
=AB = 1+ 1

= AB = /2

=BC = /B (D)’ + G- (-D)?

=BC =3+ 12+ (5+ 1)2

= BC = /(4)2 + (6)2

= BC = Y16 + 36

= BC = +/52

=CA = ,/(-1—4)2 + (—1—4)2

= CA = /(-5)2 + (-5)2
= CA = V25 + 25
= CA = 50

Now,



= AB? + cA? = (v2)" + (V50)

= AB? + CA2=2+50

= AB% + CA2 =52

= AB? + cA? = (VB2)

= AB? + CA? = BC?

=~ The given points form a right - angled triangle.

14 E. Question

Determine the type (isosceles, right angled, right angled isosceles, equilateral,
scalene) of the following triangles whose vertices are:

(1! 2 N'Ir:"T)' (3r 0): (' 1, 0)

Answer

Given points are A(1, 24/3), B(3,0) and C(- 1, 0).

(1,2+/3)

 -1.0) (3.0)

Let us find the distance between sides AB, BC and CA.

We know that the distance between the points (x1,y1) and (xp, y7) is
‘\."ll(xl —X,)% + (y,—y2)*

= AB = J(l—B)E + (2v3-0)°

= AB = J(—z)z + (2v3)°



S AB = V4 + 12

= AB = 16

= AB=4

=BC = /(3— (-1))? + (0— 0)?

=BC = /(3+ 1)2 + (0—0)2
= BC = 42

= BC = 4

=cA = J(—l— 12 + (0—2v3)°

2
2 CA = J(—z)z + (—2v3)
=CA =4+ 12

=CA = V16

=>CA=4

We got AB =BC = CA

= The given points form an equilateral triangle.
14 E. Question

Determine the type (isosceles, right angled, right angled isosceles, equilateral,
scalene) of the following triangles whose vertices are:

(0,6),(-53),(3, 1)
Answer

Given points are A(0, 6), B(- 5, 3) and C(3, 1).



-]

Let us find the distance between sides AB, BC and CA.

We know that the distance between the points (x1,y1) and (x3, y7) is

- A -2

xMXl —x%,)% + (y; —y2)%

= AB

= AB

= AB

= AB

= AB

= BC

= BC

= BC

= BC

= CA

= CA

= CA

JO— (57 + (6-3)2

J(O + 5)2 + (6—3)2

W52 + 32

v25 + 9

V34

J(=5-3)2 + (3—1)2

V(=8)2 + (2)?

V64 + 4

V68

J(3-0)2 + (1-6)2

V(3)2 + (-5)?

v9 + 25



= CA = V34

We got AB = CA

Now,

= AB2 + cA? = (v33) + (v32)°

= AB? + CA* = 34 + 34

= AB? + CA% =68

= AB? + cA? = (V68)

= AB? + CA? = BC?

=~ The given points form a right - angled isosceles triangle.

14 G. Question

Determine the type (isosceles, right angled, right angled isosceles, equilateral,
scalene) of the following triangles whose vertices are:

(5,- 2),(6,4),(7,- 2)
Answer
Given points are A(5, - 2), B(6, 4) and C(7, - 2).

(6.:4)

2 (5,-2) (7.-2)

Let us find the distance between sides AB, BC and CA.



We know that the distance between the points (x1, y1) and (x3, y7) is
‘\."ll(xl —X,)% + (y,—y2)*

=>AB = /(5—6)2 + (—2—4)2

= AB = /(—1) + (—6)2
= AB = 1 + 36

= AB = 37

=BC = J(6—7)% + (4— (-2))?

=BC = (6—7)2 + (4 + 2)?

= BC = /(-1)2 + (6)2
=BC = 1 + 36

= BC = /37

>CA=J7-572+ (—2-(-2))2

=CA = (7-5)2+ (-2 + 2)2

=CA = /(2)2 + (0)2
=CA = V4

=>CA =2

We got AB = BC£CA

=~ The given points form an isosceles triangle.

15. Question

f P N
If A(at?, 2at), B if | and C(a, 0) be any three points, show that L+L is
£t ) AC BC
independent of t.
Answer

Given points are A(at?, 2at), B(t%,%‘) and C(a, 0).

Let us find the distance between sides AB, BC and CA.



We know that distance between the two points (x1,y1) and (X3, y7) is
‘\."ll(xl —X,)% + (y,—y2)*

= AC = ,/(at2—a)? + (2at— 0)2

= AC = /a2t* + a2 —2a2t2 + 4a2t?

= AC = . at* + 2a2f2 + a2

= AC = /(at? + a)?

> AC=at’+a

d
= BC = (t—2+a]
d
= BC =—+4+ 2
T,2
a + at?
= BC = ——
t?
Now,
1+1 1 N 1
- — —_— =
AC  BC at2 + a a + at?
tE
1 1 1 t2
= — 4 — =

_|_
AC BC at?2 + a a + at?

1 + t2
AC  BC a(1 + t2)



111
= AC T BC 2

1 1, .
Sl + Bc S independent of t.
16. Question

If two vertices of an equilateral triangle be (0, 0) and (3, .{3), find the co -
ordinates of the third vertex.

Answer

Given that A(0, 0) and B(3, 4/3) are two vertices of an equilateral triangle.

(0,0)

e (3.v3)

Let us assume C(x, y) be the third vertex of the triangle.
We have AB =BC = CA

We know that the distance between the two points (x4, y1) and (xp, y2) is
J(}‘il —X5)? + (y; — y2)*

Now,
= BC =CA
= BC2 = CA2

= (3-x)%+(3-y)* =(x- 07+ (y-0)°
:x2-6x+9+3+y2-2\f!§y=x2+y2

= 6x=12-2,/3y



= (0-3)2+(0-3)2=(3-%x)?%+ (3 -y)?
=>9+3=9-6x+x2+3-21.‘;'§y+y2

From (1)

2
12 — 243 12 — 243
:"FE_EM@F‘F(T\IF) —G(TMF)=G

144 + 12y? — 483y
36

:'FZ_EN@F‘F( )—124-21.,@}’:[}

= 36y2 —432 + 144 + 12y —48V3y = 0
= 48y? - 48V3y - 288 =0

= y2-V3y-6=0

=y2-2V3y +V3y-6=0

= y(y - 2V3) +V3(y - 2v3) = 0

= (y+V3)(y-2v3)=0
=>y+V3=0(r)y-2v3=0
=>y=-v3(or)y=2V3

From (1), fory =+/3

_ 12-2v3(—3)

= X = c
12 + 6
= X =
b
18
= X = —
=%
=>x=3

From (1), fory = 2,/3



= X = c
12 —-12
= X =
6
=>x=0

=~ The third vertex of equilateral triangle is (0, 2v/3) and (3, V3).
17 A. Question

Find the circum - centre and circum - radius of the triangle whose vertices
are (- 2,3),(2,- 1) and (4, 0).

Answer

Given that we need to find the circum - centre and circum - radius of the
triangle whose vertices are A(- 2, 3), B(2, - 1), C(4, 0).

(-2,3)

g T

(-1.2)

Let us assume O(X, y) be the Circum - centre of the circle.
We know that distance from circum - centre to any vertex is equal.
So,0A=0B=0C

We know that distance between two points (x1, y1) and (X3, y>) is
\."lltxl —%)% + (y1—v2)?




Now,

= 0A=0B

= 0A? = OB?

= (x- (- 2%+ (y-3)? = (x-2)* + (y - (- 1))?

= (x+2)%+ (y-3)%=(x-2)%+ (y + 1)?
SX2+Ax+4+y2-6y+9=x2-4x+4+y2+2y+1

= 8x-8y=-8

Now,
= 0B=0C
= 0BZ% = 0C2

= (x- 22+ (v - (- 1)? = (x- 42+ (v - 0)?

= (x-2)2+ (v + 1)% = (x - 4)2 + (y)?
Sx2-4x+4+y2+2y+1=x%%-8x+16 +y?
>4x+2y=11..-(2)

On solving (1) and (2), we get

3
=>X = -andy =
2 }F

k| L

3 5., :
[5,3) is the centre of the circle.

We know radius is the distance between the centre and any point on the
circle.

Let ‘r’ be the circum - radius of the circle.

-r-on- (3o + o)
- 7

2




= r =
25 x 2
= T =
4
5\,@
=T = —
2

5 '.,."E

2

~ The radius of the circle is

17 B. Question

Find the centre of a circle passing through the points (6, - 6), (3, - 7) and (3, 3).
Answer

Given that circle passes through the points A(6, - 6), B(3, - 7), C(3, 3).

(3,3)

( r'T}

Let us assume O(x, y) be the centre of the circle.
We know that distance from the centre to any point on h circle is equal.

So,0A=0B=0C



We know that distance between two points (x1, y1) and (xy, y») is
‘\."ll(xl —X;)% + (y;—¥2)?

Now,
= 0A = OB
= 0A2 = OB?

= (x-6)2+(y-(-6)?=(x-3)%+(y - (- 7))
= (x- 6)2 + (y +6)% = (x- 3)2 + (y + 7)?
= X% - 12X +36 +y2 + 12y + 36 = X% - 6x + 9 + y? + 14y + 49

= 6x+2y =14

Now,
= 0B =0C
= OBZ = 0C2

= (x-3)2+(y-(-7))%=(x-3)*+(y-3)°

= (x-3)%+(y+7)%=(x-3)%+(y - 3)?
=>x2-6x+9+y2+ 14y +49=x%-6x+9+y2-6y+9
= 20y =- 40

2>y=-2..-(2)

Substituting (2) in (1), we get

=>x=3

~ (3, - 2) is the centre of the circle.

We know radius is the distance between the centre and any point on the
circle.

Let ‘v’ be the radius of the circle.

=r1=0A=,(3-6)?2+ (-2—(-6))2

=1 =,/(-3)2+ (4)?

=r=vV(9 +16)



=r=v25

=>r=5

= The radius of the circle is 5.
18. Question

[f the line segment joining the points A(a, b) and B(c, d) subtends a right angle
at the origin, show that ac + bd = 0.

Answer

Given that the line segment joining the points A(a, b) and B(c, d) subtends a
right angle at the origin 0(0, 0)

(a,b)

(0,0) »(c.d)

So, AOB is a right angled triangle with right angle at O.
We got OA? + OB? = AB? [By Pythagoras Theorem]

We know that the distance between the points (x1,y1) and (xp, y7) is
\MXl —X;)% + (y; —y2)%

= 0A2 + OB2 = AB2

= (0-a)2+(0-b)2+(0-c)2+(0-d)?=(a-c)?+(b-d)>?
> al+b2+ct+d?=a%+c%-2ac+b%+d?-2bd

= 2ac+2bd=0

=ac+bd=0

19. Question



The centre of the circle is (2x - 1, 3x + 1) and radius is 10 units. Find the value
of x if the circle passes through the point (- 3, - 1).

Answer

Given that the circle has centre O(2x - 1, 3x + 1) and passes through the point
A(- 3,- 1) and has a radius(r) of 10 units.

(2%-1,3%+1)

10 units

We know that the radius of the circle is the distance between the centre and
any point on the circle.

So, we have r = OA

= 0A =10

= 0A% =100

= (2x-1-(-3))?+(Bx+1-(-1))?=100
= (2x + 2)% + (3x + 2)%2 =100

= 4x% + 8x + 4 + 9x2 + 12x + 4 = 100
= 13x% +20x-92=0

= 13x% - 26x + 46x-92=0

= 13x(x- 2) +46(x-2)=0

= (13x+46)(x-2)=0

= 13x+46=0(or)x-2=0

= 13x=-46 (or)x=2



—46(1) 5
= X = 13 or)x =

-~ The values of the x are _1—? or 2.

20 A. Question
Prove that the points (4, 3), (6, 4), (5, 6) and (3, 5) are the vertices of a square.
Answer

Given points are A(4, 3), B(6, 4), C(5, 6) and D(3, 5).

(5,6)

(3,5

(6.4)

Ty T 1 (4,3)

as ']

We need to prove that these are the vertices of a square.

We know that in the lengths of all sides are equal and the lengths of the
diagonals are equal.

Let us find the lengths of the sides.

We know that the distance between the points (x1,y1) and (xp, y7) is
\."ll(xl —X3)% + (y; —y2)%

Now,

= AB = /(4—6)2 + (3—4)2

= AB = ,/(—2)2 + (—1)2
= AB=+v4 +1

= AB=+/5

= BC = /(6—5)2 + (4—6)2



= BC = /(1)2 + (-2)2
= BC =+1 + 4

= BC =+/5

= CD = /(5—3)2 + (6—5)2

= CD = /(2)2 + (1)2
= CD=+v4+1

= CD =45

= DA = ,/(3—4)2 + (5—3)2

= DA = ,/(-1)2 + (2)2

= DA =1+ 4

= DA =5

We got AB = BC = CD = DA, this may be square (or) rhombus.

Now we find the lengths of the diagonals.

= AC = \/(4—5)2 + (3—6)2

= AC = /(-1)2 + (-3)2
= AC =+1 + 9

= AC =10

= BD = /(6 —3)2 + (4—5)?

= BD = /(3)2 + (-1)2
= BD=+V9 +1

= BD =10

We got AC = BD.

=~ The points form a square.

20 B. Question



Prove that the points (4, 3), (6, 4), (5, 6) and (- 4, 4) are the vertices of a
square.

Answer

Given points are A(4, 3), B(6, 4), C(5, 6) and D(- 4, 4).

(5.8)

(6.4)

4,3)

an ol

We need to prove that these are the vertices of a square.

We know that in the lengths of all sides are equal and the lengths of the
diagonals are equal.

Let us find the lengths of the sides.

We know that the distance between the points (x1,y1) and (x, y7) is
J(F‘il —X5)% + (yy—y2)%

Now,

= AB = /(4—6)2 + (3—4)2

= AB = /(-2)2 + (-1)2
=AB = V4 + 1

= AB = /5

=BC = /(6—5)2 + (4—6)2

= BC = /(1)2 + (—2)2
=>BC = 1+ 4

= BC = +/5



=CD = /(65— (—4)) + (6—4)?

=CD = /(9)2 + (2)2

(D = VBT T 4

= CD = /85

= DA = ,/(—4—4)2 + (4—3)2

= DA = ,/(-8)2 + (1)2
= DA = 64 + 1

= DA = V65

We got AB = BC£CD#DA,

=~ The points doesn’t form a square.
21. Question

Prove that the points (3, 2), (6, 3), (7, 6), (4, 5) are the vertices of a
parallelogram. Is it a rectangle?

Answer
Given points are A(3, 2), B(6, 3), C(7, 6) and D(4, 5).

(7.6)

(3.2)

We need to prove that these are the vertices of a parallelogram.
We know that in the lengths of opposite sides are equal in a parallelogram.

Let us find the lengths of the sides.



We know that the distance between the points (x1, y1) and (x3, y7) is
‘\."ll(xl —X,)% + (y,—y2)*

Now,

= AB = /(3—6)2 + (2—3)2

= AB = ,/(—3)2 + (—1)2
= AB =+v9 + 1

= AB =10

= BC = /(6 —7)2 + (3—6)

= BC = /(—1)2 + (—3)2
= BC =+1 + 9

= BC =10

= CD = /(7—4)2 + (6—5)2

= CD = /(3)2 + (1)2
= CD=+v9 +1

= CD =10

= DA = \/(4—3)2 + (5—2)2

= DA = /(1) + (3)2
= DA =+1+9
= DA =10

We got AB = CD and BC = DA, these are the vertices of a parallelogram.

Now we find the lengths of the diagonals.

= AC = /(3—7)2 + (2—6)*

= AC = /(—4)2 + (—4)2

= AC = v16 + 16



= AC =+/32

= BD = /(6 —4)2 + (3—5)2

= BD = /(2)2 + (-2)2

= BD = v4 + 4

= BD =8

We got AC#BD.

=~ The points doesn’t form a rectangle.
22. Question

Prove that the points (6, 8), (3, 7), (- 2, - 2), (1, - 1) are the vertices of a
parallelogram.

Answer
Given points are A(6, 8), B(3, 7), C(- 2, - 2) and D(1, - 1).

2 (6.8)

(-2,-2)
We need to prove that these are the vertices of a parallelogram.

We know that in the lengths of opposite sides are equal in a parallelogram
and the lengths of diagonals are not equal.

Let us find the lengths of the sides.

We know that the distance between the points (x1,y1) and (xp, y7) is
‘\."ll(xl —X,)% + (y,—y2)*

Now,



= AB = /(6—3)2 + (8—7)2

= AB = /(3)2 + (1)

S>AB = 9 F 1

= AB = 10

= BC = J(B— (-2))" + (7 = (~2))?

= BC = ,/(5)2 + (9)2
= BC = V25 + 81

= BC = 106

>CD = /(—2—- 1% + (=2 (-1))2

=CD = /(—3)2 + (-1)2

=D =9 +1

3

=CD =1

=DA = /(1-6)2 + (—1—8)2

= DA = ,/(-5)2 + (—9)2
= DA = V25 + 81
= DA = V106

We got AB = CD and BC = DA, these are the vertices of a parallelogram or
rectangle.

Now we find the lengths of the diagonals.

= AC = J[e— (-2))" + (8- (—2))

= AC = ,/(8)2 + (10)2

/64 + 100

= AC v

= AC = 164



=BD = ,/(3—-1)2 + (7—(-1))2

= BD = /(2)2 + (8)2

- BD = VI T 64

= BD = V68
We got AC#BD.

= The points form a parallelogram.
23. Question

Prove that the points (4, 8), (0, 2), (3, 0) and (7, 6) are the vertices of a
rectangle.

Answer
Given points are A(4, 8), B(0, 2), C(3, 0) and D(7, 6).

(3.8)

{30}

We need to prove that these are the vertices of a rectangle.

We know that in the lengths of opposite sides and lengths of diagonals are
equal in a rectangle.

Let us find the lengths of the sides.

We know that the distance between the points (x1,y1) and (x, y7) is
\MXl —X;)? + (y; —y2)*

Now,

= AB = /(4—0)2 + (8 —2)2



= AB = ,/(4)2 + (6)2
= AB = /16 + 36

= AB =+/52

= BC = /(0—3)2 + (2—0)

= BC = /(—3)2 + (2)2
= BC = +9 + 4

= BC =13

= CD = /(3—7)2 + (0—6)2

= CD = ,/(—4)2 + (—6)2
= CD = V16 + 36

= CD =+/52

= DA = \/(7—4)2 + (6—8)

= DA = /(3)2 + (-2)2
= DA =9 + 4

= DA =13

We got AB = CD and BC = DA, these are the vertices of a parallelogram or a
rectangle.

Now we find the lengths of the diagonals.

= AC = /(4—3)2 + (8—0)2

= AC = /(1)2 + (8)2
= AC = V1 + 64

:AC=\¢’E

= BD = /(0—7)2 + (2—6)2

= BD = /(-7)2 + (—4)2



= BD = v49 + 16

- BD = V65
We got AC = BD.

=~ The points form a rectangle.
24. Question

Show that the points A(1, 0), B(5, 3), C(2, 7) and D(- 2, 4) are the vertices of a
rhombus.

Answer

Given points are A(1, 0), B(5, 3), C(2, 7) and D(- 2, 4).

(2.7)

(-2,4)

2 ol |::1 ,ﬂ]l ] ] i . " T ' ' =

We need to prove that these are the vertices of a rhombus.

We know that in the lengths of sides are equal in a rhombus and the length of
diagonals are not equal.

Let us find the lengths of the sides.

We know that the distance between the points (x1, y1) and (x3, y) is
‘\."ll(xl —X,)% + (y,—y2)*

Now,

=AB = /(1-5)2 + (0— 3)2

= AB = ,/(—4)2 + (-3)2

= AB = 416 + 9



= AB = /25

= AB=5

=BC = ,/(5—2)2 + (3—7)2

= BC = /(3)2 + (4)2
=BC = 9 + 16
= BC = V25

=>BC=5

=CD = /(2—-(-2))2 + (7—4)?

=CD = /(4)? + (3)2
=CD = 16 + 9
=D = V25

=>CD=5

=>DA = /(-2-1)2 + (4—0)2

= DA = /(-3)2 + (4)2

= DA =49 + 16

= DA = V25

= DA =5

We got AB = BC = CD = DA, these are the vertices of a square or a rhombus.

Now we find the lengths of the diagonals.

= AC = /(1-2)2 + (0—7)2

= AC = /(-1)2 + (-7)2
=>AC = 1 + 49

= AC = /50



=>BD — J(5—(—2))2 + (3-4)

=BD = ,/(7)2 + (—1)2

S>BD = VA9 ¥ 1

= BD = /50
We got AC = BD.

=~ The points form a square not rhombus.
25 A. Question

Name the type or quadrilateral formed, if any, by the following points and
give reasons for your answer:

(4,5),(7,6),(4,3),(1,2)
Answer

Given points are A(4, 5), B(7, 6), C(4, 3) and D(1, 2).

i (7.6)
48 (4.5) /

(4.3)

) A
Let us find the lengths of the sides.

We know that the distance between the points (x1,y1) and (x, y7) is
J(}‘il —X5)? + (y; — y2)*

Now,

= AB = J(4—7)2 + (5—6)2

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



=AB =49+ 1

= AB = 10

=BC = /(7—4)2 + (6— 3)2

= BC = ,/(3)2 + (3)2

=>BC =9 + 9

= BC = /18

=CD = /(4—1)2 + (3—2)2

=CD = /(3)2 + (1)2

>CD =49 + 1

= CD = 10

=>DA = ,/(1-4)2 + (2—-5)2

= DA = /(—3)2 + (—3)2

=>DA =9 + 9

= DA = V18

We got AB = CD and BC = DA, this may be a parallelogram or a rectangle.

Now we find the lengths of the diagonals.

= AC = /(4—4)2 + (5—3)2

= AC = /(0)2 + (2)2
= AC = 4

=>AC = 2

=BD = /(7—1)2 + (6 —2)2

= BD = ,/(6)2 + (4)2

= BD = 36 + 16



= BD = V52

We got AC#£BD.

=~ The points form a parallelogram.
25 B. Question

Name the type or quadrilateral formed, if any, by the following points and
give reasons for your answer:

(-1,-2),(1,0),(-1,2),(-3,0)
Answer

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

{'112.]

(3.0) (1.0

Let us find the lengths of the sides.

We know that the distance between the points (x1,y1) and (xp, y7) is
\MXl —X;)% + (y; —y2)%

Now,

=AB = /(-1-1)2 + (-2 —0)2

= AB = ,/(-2)2 + (-2)2
=AB = V4 + 4

= AB = /8

=BC = ,/(1- (—1)% + (0— 2)2

= BC = /(2)2 + (—2)2



=>BC =4+ 4

= BC = /8

=CD = /(-1 —(-3)) + (2-0)?

=CD = /(2)2 + (2)2

=CD = 4 + 4

=CD = 8

=DA = (73— (—D)? + (0— (—2))

= DA = /(-2)2 + (2)2

>DA =4 + 4

= DA = 8

We got AB = BC = CD = DA, this may be square (or) rhombus.

Now we find the lengths of the diagonals.

=AC = J(-1—-(-1))2 + (-2-2)2

= AC = /(0)2 + (—4)2
= AC = V16

> AC = 4

=BD = ,/(1-(-3))? + (0—0)2

=BD = ,/(4)2 + (0)2

= BD = 16
=BD = 4
We got AC = BD.

~ The points form a square.
25 C. Question

Name the type or quadrilateral formed, if any, by the following points and
give reasons for your answer:



(-3,5),(3,1),(0,3),(-1,-4)
Answer

Given points are A(- 3, 5), B(3, 1), C(0, 3) and D(- 1, - 4).

-3,5)

-1,-4)

Let us find the lengths of the sides.

We know that the distance between the points (x1,y1) and (x, y7) is
\MXl —X;)? + (y; —y2)*

Now,

= AB = /(-3—-3)2 + (5—1)2

= AB = /(—6)2 + (4)2

= AB = /36 + 16

-
Uﬂ
[

= AB =

= AB = v4x13

= AB = 2413

=BC = /(3—0)2 + (1—3)2

= BC = ,/(3)2 + (-2)2
=BC =9 + 4

= BC = /13

>CD = JO-CDP + B~ (-9



=D = ,/(1)2 + (7)2

>CD = yI ¥ 49

=CD = 50

=DA = /(-1 —(-3))2 + (—4-5)2

= DA = /(2)2 + (—-9)2
= DA = 4 + 81
= DA = 85

We got AB#BC#CD=#DA, this may be a quadrilateral which is not of standard
shape.

Now we find the lengths of the diagonals.

= AC = /(-3-0)2 + (5—3)

= AC = /(—3)2 + (2)2
=>AC =9+ 4

= AC = /13

>BD = /B~ (-D) + (1~ (D)

=BD = /(4)2 + (5)2

= BD = 16 + 25

= BD = 41

= AC + BC = V13 + 13
= AC + BC = 213

= AC + BC = AB

We got points ABC are collinear.

=~ The points doesn’t form a quadrilateral.

26. Question



Two opposite vertices of a square are (- 1, 2) and (3, 2). Find the coordinates
of other two vertices.

Answer

Given that A(- 1, 2) and C(3, 2) are the opposite vertices of a square.

EK.I:.'!!H}

: Exzryz:l

Let us assume the other two vertices be B(x1, y1) and D(xy, y») and the
midpoint be M

We know that midpoint of AC = Midpoint of BD =M

(—1+32+2)

2 o2
M (2 "-1-)
ﬁ e —_— —
2'2
=>M=(1,2)
X1+X2yl+y2)
. 1,2
:;'( 2 2 (1.2)

We know that lengths of the sides of the square are equal.
AB =BC =CD = DA.

We know that distance between two points (x1, y1) and (xy, y2) is
xMXl — %)% + (y1—¥2)?

= AB=BC

= ABZ2 = BC?



= (% - (- D)+ (y1- 2)% = (% - 3)* + (1 - 2)°
> x2+1+2 2444y =x12-6x1+9+y1°+4-4
1 X1ty + Y1=X17-0Xp+7+y7 4 Y1

$8X1=8

We know that points ABC form right angled isosceles triangle.
We have AB? + BC? = AC?

= 2AB2=(-1-3)2+(2-2)2

= 2((1- (- D)+ v1- 2% = (- 4% + (0)°

= 2(2%+ (y1-2)%) =8

=>4+ (y;-2)%=8

= (y1-2)*=4

>y1-2=%2

=y1=2-2(0r)y;=2+2

=y1=0(or)y,; =4

From (2)

=>y,=4-0

=>y,=4

>yr=4-4

=>y;=0

It is clear that the other two points are (1, 0) and (1, 4).

=~ The other two points are (1, 0) and (1, 4).

27. Question



[f ABCD be a rectangle and P be any point in a plane of the rectangle, then
prove that PAZ + PC2 = PBZ + PD2.

Answer

[Hint: Take A as the origin and AB and AD as x and y - axis respectively. Let
AB =43, AD =b]

Let us assume A as the origin (0, 0) and AB and AD as x and y axis with length
a and b units.

D(0,b) Cla.b)

« P(x.y)

E(a,0)

A(0,0)
Then we get points B to be (a, 0), D to be (0, b) and C to be (a, b).
Let us assume P(x, y) be any point in a plane of the rectangle.
We need to prove PA2 + PC% = PBZ + PDZ.

We know that distance between two points (x1, y1) and (xy, y2) is
\f‘f(xl —X;)% + (y, —y2)*

Let us assume L.H.S,

= PA2+PC2 = ((x- 0)2 + (y- 0)2) + ((x- a)% + (y - b)?)
= PA2 + PC% =x% +y2 + x% - 2ax + a2 + y% - 2by + b?

= PA2 + PC% = (x2 - 2ax + a + y2) + (x% + y2 - 2by + b?)
= PA% + PC? = ((x- @)% + (y - 0)%) + ((x - 0)% + (v - b)?)
= PA? + PC? = PB? + PD?

= LHS=RHS

= Thus proved.



28. Question
Prove, using co - ordinates that diagonals of a rectangle are equal.
Answer

Let us assume ABCD be a rectangle with A as the origin and AB and AD as x
and y - axes having lengths a and b units.

D(0.b) Cla.b)

B(a.0)

AlD,0)

We get the vertices of the rectangle as follows.

= A=(0,0)
= B =(a,0)
= C=(ab)
= D =(0,b)

We need to prove the lengths of the diagonals are equal.
ie,AC=BD

We know that distance between two points (x1, y1) and (X3, y>) is
\MXl —X;)? + (y; —y2)*

Let us find the individual lengths of diagonals,

= AC = /(0—a)2 + (0—Db)>

=>AC = vaz + bz2..(1)

=BD = /(a—0)2 + (0—b)2

= BD = vaZ + b2 .. (2)



From (1) and (2), we can clearly say that AC = BD.
=~ The diagonals of a rectangle are equal.
29. Question

Prove, using coordinates that the sum of squares of the diagonals of a
rectangle is equal to the sum of squares of its sides.

Answer

Let us assume ABCD be a rectangle with A as the origin and AB and AD as x
and y - axes having lengths a and b units.

D(0,b) c(ab)

i ~aB{a,0)
A(D,0)

We get the vertices of the rectangle as follows.

= A=(0,0)
= B=(a0)
= C=(ab)
= D=(0,b)

We need to prove that the sum of squares of the diagonals of a rectangle is
equal to the sum of squares of its sides.

i.e, AC% + BD? = AB2 + BC? + CD? + DAZ

We know that distance between two points (X1, y1) and (X3, y3) is
xMXl —x%,)% + (y; —y2)%

Assume L.H.S
= AC? + BD? = (0 - a)% + (0 - b)?) + ((a - 0) + (0 - b)?)

= AC2 + BD? = a2 + b2 + a2 + b?



= AC? + BD? = 2(a% + b?) ...- (1)
Assume R.H.S

= AB% + BC2 + CD% + DA2 = ((0- a)2 + (0 - 0)2) + ((a- @) + (0 - b)2) + ((a - 0)?
+(b-b)?) +((0-0)* + (b- 0)%)

= AB? + BC%2 + CD? + DA% =22 +0+ 0 +b% +a% + 0+ 0 + b?
= ABZ + BC2 + CD% + DA% = 2(a% + b?) ... (2)

From (1) and (2), we can clearly say that,

= AC? + BD? = AB? + BC2 + CD? + DAZ

= Thus proved.

Exercise 10.3

1 A. Question

Find the coordinates of the point which divides the line segment joining (2,4)
and (6,8) in the ratio 1:3 internally and externally.

Answer

A P B

L 1 1

| | |
(x |1y1] ‘“ ,y ] {1113";1

Let P(x,y) be the point which divides the line segment internally.

Using the section formula for the internal division, i.e.

m,Xo+MaX, My Yo+ ¥,

xy) = ) ()

r
m. +In, m, +my

Here,m{ =1, m, =3

(x1,¥1) = (2,4) and (x2, y2) = (6, 8)
Putting the above values in the above formula, we get

L 16)+3(2)  1(8) +3(4)
=T 113 YT 113

6+6 g+12
— = — =
=T YT T




=>x=3,y=5

Hence, (3,5) is the point which divides the line segment internally.

A - Q
; pomm - +
(% ,¥,) (x,,y.) (x ,y)

Now, Let Q(x,y) be the point which divides the line segment externally.

Using the section formula for the external division, i.e.

(X,F) _ (mlxz—mle 1nlyz—mz}rl) ()

r
m, —Tn, m, —y

Here,m; =1, my =3

(x1,¥1) = (2,4) and (x2, y2) = (6, 8)
Putting the above values in the above formula, we get

L 16)-3(2) _ 1(8)—3(4)
TF T i YT i3

6—6 8—12

:'X:—, =

o VT T
0 —4

="_,.h};_[=—_lI = —
27T

=>x=0,y=2

Hence, (0,2) is the point which divides the line segment externally.
1 B. Question

Find the coordinates of the point which divides the join of (-1,7) and (4,-3)
internally in the ratio 2:3.

Answer

':: 1!?1] I:X 1Y :l {uzlyzj



Let P(x,y) be the point which divides the line segment internally.

Using the section formula for the internal division, i.e.

) Ko+ Xy Iy Yo+, ¥ .
(X,F) — ( 12 o 8 152 2 J.) (l)

m,+m.  omy+m,

Here,m; =2, my =3

(x1,¥1) = (-1,7) and (xp, y2) = (4, -3)
Putting the above values in the above formula, we get

2@ +3(-1)  2(=3)+3(7)

2+3 Y 2+ 3
8—3 —6+21
:'X:—, = -_—e——
5 Y 5
5 15
=1 = — = —
X=5 V=%
=>x=1y=3

Hence, (1,3) is the point which divides the line segment internally.
1 C. Question

Find the coordinates of the point which divides the line segment joining the
points (4,-3) and (8,5) in the ratio 3:1 internally.

Answer
A P B
|
|
':: 1!?1] I:X 1Y :l {leyzj

Let P(x,y) be the point which divides the line segment internally.

Using the section formula for the internal division, i.e.

M) Xo+MaX) Oy Yoty .
(X,}F) — ( 1+2 21 152 2 J.) (l]

r
m, +mg m, +mo

Here,m; =3, my =1

(x1,y1) = (4, -3) and (x2,y2) = (8, 5)

Putting the above values in the above formula, we get



3@ +1(4)  3(5)+1(=3)

3+1 Y 3+1
24+ 4 15—3
= X = R =
z VT g
28 12
=1 = — = —
=Y T
=>x=7,y=3

Hence, (7,3) is the point which divides the line segment internally.
2 A. Question

Find the coordinates of the points which trisect the line segment joining the
points (2,3) and (6,5).

Answer
A P Q B
l | | l
| I | |
(2, 3) (6, 5)

Let P and Q be the points of trisection of AB, i.e. AP = PQ = QB
=~ P divides AB internally in the ratio 1: 2.

= the coordinates of P, by applying the section formula, are

My Xo+MaXy Dy Yo tMay,y

xy) = )@

my+my  my+m,
Here,m; =1, my =2

(x1,¥1) = (2,3) and (x2,y2) = (6, 5)

Putting the above values in the above formula, we get

C16)+2(2)  1(5)+2(3)

1+2 Y 1+2
6+ 4 5+6
T XT3 YT 3
10 11
— = — = —
X=3¥=3

Now, Q also divides AB internally in the ratio 2: 1. So, the coordinates of Q are



My Xp+IMaX; My Ya+tMay,

&) = )@

r
m +In. m, +my

Here,m;=2,mp =1

(x1,¥1) = (2,3) and (x2,y2) = (6, 5)
Putting the above values in the above formula, we get

C2(6)+1(2)  2(5)+1(3)

2+1 Y 2+1
12 42 10 + 3
=1 = =
X=73 Y 3
14 13
:'X=_, = —
3'Y =73

Therefore, the coordinates of the points of trisection of the line segment
L 10 11 14 13
joining A and B are (—, —) and (—, —)

3’3 3’3

2 B. Question

Find the coordinates of the point of trisection of the line segment joining
(1,-2) and (-3,4).

Answer

A P Q B
l | | ]
| | |

1

. -2) (-3, 4)

(

Let P and Q be the points of trisection of AB, i.e. AP = PQ = QB
=~ P divides AB internally in the ratio 1: 2.

= the coordinates of P, by applying the section formula, are

My X +INeX, My Yo+Ia ¥y

xy) = ) (i)

m,+m.  omy+m,

Here,m; =1, m) =2

(x1,y1) = (1,-2) and (xp, y2) = (-3, 4)
Putting the above values in the above formula, we get

13 +2(1) 14 +2(-2)
T2 YT a2




= X = _—, =
3 y
Now, Q also divides AB internally in the ratio 2: 1. So, the coordinates of Q are

My Xo+MaXy Dy Yo tMay,y

) (i)

xy) = (

my+my  my+m,
Here,m; =2, mp =1

(x1,¥1) = (1,-2) and (x2,y2) = (-3, 4)

Putting the above values in the above formula, we get

C2(-3)+1(1) 2D +1(-2)

2+1 Y 2+ 1
—6+1 g —2
AT T 3 YT T3
5 6
— = — = — =
=3V 73

Therefore, the coordinates of the points of trisection of the line segment
joining A and B are (_?1 D) and (_?J 2)

3 A. Question

The coordinates of A and B are (1,2) and (2,3) respectively, If P lies on AB, find
AP 4

the coordinates of P such that —— = _

PB 3

Answer

A
|

e T
et ]

(LI 2) (2, 3)
Given:

AP 4

PB 3

= mq=4and m; =3

and (x1,y1) =(1,2); (x2,¥2) = (2, 3)



Using the section formula for the internal division, i.e.

My Xp+MaX; Dy ¥a+Ma¥y }
(X,y) = ( ) (1)

r
m, +mg m, +mo

B 4(2) +3(1) _ 4(3) +3(2)

2+3 YT 4+3
8+3  12+6
TET T YT T
11 18
= = — = —
=TT

Hence, the coordinates of P are P(x,y) = P (%,?)

3 B. Question

If A (4,-8), B (3,6) and C(5,-4) are the vertices of a AABC, D is the mid-point of

AP
BC and P is a point on AD joined such that —— =2, find the coordinates of P.
PD

Answer

B(3, 6) D C(5, - 4)
Given: D is the midpoint of BC. So, BD = DC

Then the coordinates of D are

- (592

8 2
= = — e
=575

=>x=4andy=1
So, coordinates of D are (4, 1)

Now, we have to find the coordinates of P.



Given:

AP

2
PD 1

>mq=2andmy=1
and (x1,y1) = (4, -8); (x, y2) = (4, 1)

Using the section formula for the internal division, i.e.

My Xo+MaXy Dy Yo tMay,y

) (i)

@) =

r
m, +In, m, +m,

2@ +1(8) 21 +1(-8)

2+1 Y 2+ 1

8 + 4 2_8
:'X:—, = —_——

3 YT 73

12 —6
=1 = — = —

X=73Y=73

>x=4,y=-2

Hence, the coordinates of P are P(x,y) = P(4, -2)

3 C. Question

%
If p divides the join of A (-2,-2) and B (2,-4) such that E =__, find the
AB 7
coordinates of P.
Answer
A P B
L
| |
(-2, -2) (2, -4)
Given:
AP 3
AB 7
AP > AB
= =—
7

3
= AP = (AP + PB)



= 7AP = 3AP + 3PB

= 7AP - 3AP =3PB

= 4AP = 3PB
AP 3

= — = —
PB 4

Hence, the point P divides AB in the ratio of 3:4
>mq=3andmy =4
and (x1,y1) = (-2,-2); (x2,¥2) = (2,-4)

Using the section formula for the internal division, i.e.

_(myxs+maox; myya+moyy )

(xy) = ( m,+m.  omy+m, ) (1)

3(2) + 4(—2) 3(—4) + 4(—-2)
= ¥ = , }? =

3+ 4 3+4

6—8 —12 -8

= X = _, = ——
7 Y 7

—2 —20

=1 = — = —
YT

Hence, the coordinates of P are P(x,y) = P (?%)

3 D. Question

A (1,4) and B (4,8) are two points. P is a point on AB such that AP = AB + BP. If
AP =10 find the coordinates of P.

Answer

A
|
I

(1, 4)

—
l-ﬂn——m

8)

Given: AP = AB + BP and AP =10

Firstly, we find the distance between A and B
d(AB) =V(xz - x1)% + (y2 - y1)°

=V(4 - 1)% + (8 - 4)°



=V(3)% + (4)°

=v9 + 16
=25
=5
So,AB=5

[t is given that AP = AB + BP

= 10=5+BP
= 10-5=BP
= BP=5

= A, B and P are collinear
and since AB = BP
= B is the midpoint of AP

Let the coordinates of P = (x,y)

(x-l—l y-l—-’-}) 138
= —_— | =
2 7 2 (48)
Xx+1 4 dy+-’-} 8
= = =
5 an 5

=>x+1=8andy+4=16
=>x=7andy =12

Hence, the coordinates of P are (7, 12)
4. Question

The line segment joining A (2,3) and B(-3,5) is extended through each end by
a length equal to its original length. Find the coordinates of the new ends.

Answer

A B
l |

(2, 3) (-3, 5)
Let P and Q be the required new ends

Coordinates of P



Let AP =k
~AB=AP =k
and PB=AP+AB=k +k =2k

AP k 1

"PB 2k 2
=~ P divides AB externally in the ratio 1:2

Using the section formula for the external division, i.e.

[X,}’) _ (mlxz—mle 111J_y2—1112}rl) (i)

m;-mp; = my-m,
Here,m; =1, my =2
(x1,¥1) = (2,3) and (x2,y2) = (-3, 5)
Putting the above values in the above formula, we get

L IE-22)  15)-2(3)

1i—2 Y 1—2
34 5—6
=] = e —
X=T7 YT T4
-7 -1
:'X=_, = —
1Y T3
=>x=7,y=1

~.Coordinates of P are (7, 1)
Coordinates of Q.
Q divides AB externally in the ratio 2:1

Again, Using the section formula for the external division, i.e.

(X,F) _ (mlxz—mle 1nly2—mz}rl) ()

m,-m. = m;—mn,
Here,m; =2, mp =1
(x1,¥1) = (2,3) and (x2,y2) = (-3, 5)

Putting the above values in the above formula, we get

C2(-3)-12)  2(5)-1(3)
TTeo1 YT T 2o



—8 7

= X=—,y=—

1771
~Coordinates of Q are (-8, 7)

5. Question

The line segment joining A(6,3) to B(-1,-4) is doubled in length by having half
its length added to each end. Find the coordinates of the new ends.

Answer

A

; .
P

(6, 3) f1,8) :

Let P and Q be the required new ends
Coordinates of P
Let AP =k
~ AB=2AP =2k
and PB=AP + AB=k + 2k =3k

AP k 1

“PB 3k 3

~ P divides AB externally in the ratio 1:3

Using the section formula for the external division, i.e.

m,Xo—MoX, My Yo—Ta¥,

xy) = ) ()

m;-m; = m;-m;
Here,m; =1, my =3

(x1,¥1) = (6, 3) and (xp, y2) = (-1, -4)

Putting the above values in the above formula, we get

L 1(-D-3(6)  1(=4)—3(3)
T3 YT 13

-1-18  —4-9
— = =
R S e —




~19  —13
VT3

= X =

1 13
:'X:_, = —
2V T

) 19 13
~Coordinates of P are (?, ?)

Coordinates of Q.
Q divides AB externally in the ratio 3:1

Again, Using the section formula for the external division, i.e.

[X,}’) _ (mlxz—mle mlyz—mz}ri) (i)

m,—m, = m;-ms
Here,m; =3, my =1
(x1,¥1) = (6,3) and (x2, y2) = (-1, -4)

Putting the above values in the above formula, we get

L 3ED-16) 3 -1(3)

3_1 7 3_1
3-6 —12 -3
TET T YT T
—9  —15
— = — = —
= V=

. -9 —15
~.Coordinates of Q are (?, TJ)

6. Question

The coordinates of two points A and B are (-1,4) and (5,1) respectively. Find
the coordinates of the point P which lies on extended line AB such that it is
three times as far from B as from A.

Answer

A B

| pomm e +

(-1, 4) (5, 1)

Now, Let P(x,y) be the point which lies on extended line AB

Using the section formula for the external division, i.e.



(X,}’) _ (mlxz—mle mlyz—mz}ri) ()

m;-my  my-my
Here,m;=1,my =3
(x1,¥1) = (-1,4) and (x2,y2) = (5, 1)
Putting the above values in the above formula, we get

RO (G RIS COREIC)

1-3 7 1-3
5+3 1—12
=1 = — =
=T YT T,
8 —11
:'X=_, = —
R
4 11
:'X:_, e
y=5
7. Question

Find the distances of that point from the origin which divides the line
segment joining the points (5,-4) and (3,-2) in the ration 4:3.

Answer

Let the coordinates of the point be (x,y)

Let A=(5,-4)and B=(3,-2)

Here, the point divides the line segment in the ratio 4:3
So,my =4and my =3

Using section formula,

_(myxo4max, my Yo +may, )
(xy) = ( m,+m, ' m,+m, )(l)
4(3)+3(5)  4(—2) + 3(—4)
~ T 2+3 YT a+3
12415  —8—12
= X=—"7T-—,y= ———
X 7 ¥ 7
27 —20
== X = —’}i’ = —

7 7



Hence, the coordinates of P are P(x,y) = P (2—;,_720)

Now, the distance from the origin (0,0) is

8 A. Question

The coordinates of the middle points of the sides of a triangle are (1,1), (2,3)
and (4,1), find the coordinates of its vertices.

Answer

Afx1, y1)

=
B(x2, y2) Q(2, 3) C(x3, y3)

Consider a AABC with A(x4,y1), B(x2, y2) and C(x3, y3). If P(1, 1), Q(2, 3) and
R(4, 1) are the midpoints of AB, BC, and CA. Then,

1= %ﬁ X, + X, = 2 ..(i)

1= 2oy 4y, =2

2= 22 x, +x; = 4 ..(iil)

+
3=}'z ¥a

= V2 tVa = 6 ...(iv)



4= 220 x 4%, =8..()

+ .
1= 2oy +y;=2..(vi)

Adding (i), (iii) and (v), we get
X]+Xp+Xp)+X3+X1 +X3=2+4+8
= 2(x1 +Xp +x3) = 14

= X1 +Xp +X3 =7 ...(vii)

From (i) and (vii), we get
Xx3=7-2=5

From (iii) and (vii), we get
x1=7-4=3

From (v) and (vii), we get
Xp=7-8=-1

Now adding (ii), (iv) and (vi), we get
Y1+Y2+Y2+y3+y1+y3=2+6+2
= 2(y1+y2+y3)=10

= y1+yy+y3=>5..(viii)

From (ii) and (viii), we get
y3=5-2=3

From (iv) and (vii), we get
y1=5-6=-1

From (vi) and (vii), we get
y=5-2=3

Hence, the vertices of AABC are A(3, -1), B(-1, 3) and C(5, 3)
8 B. Question

[f the points (10,5),(8,4) and (6,6) are the mid-points of the sides of a triangle,
find its vertices.



Answer

A(x1, y1)

B(x3, y2) Q(8, 4) C(x3, y3)

Consider a AABC with A(x4,y1), B(xp, y2) and C(x3, y3). If P(10, 5), Q(8, 4) and
R(6, 6) are the midpoints of AB, BC, and CA. Then,

m=“ﬁﬁ::q+%=2min
5= FlTﬂ’Z:; v, + v, = 10 ...(ii)
8= 2o x, +X; = 16 ..(ii)
4=Fsy, 4y, =8 ..(iv)
6= "0 X +X =12..(v)
6 = lem: v, + Vs = 12 ..(vi)

Adding (i), (iii) and (v), we get
X]+Xp+Xp+X3+X1 +Xx3=20+16 +12
= 2(x1 +Xp +X3) =48

= X1 +Xp + X3 = 24 ...(vii)

From (i) and (vii), we get
x3=24-20=4

From (iii) and (vii), we get
X1=24-16=8

From (v) and (vii), we get

xp=24-12=12



Now adding (ii), (iv) and (vi), we get
Y1+Y2+Y2+y3+y1+y3=10+8+12
= 2(y1 +y2+y3)=30

=y +yy +y3 =15 ..(viii)

From (ii) and (viii), we get
y3=15-10=5

From (iv) and (vii), we get
y1=15-8=7

From (vi) and (vii), we get
y=15-12=3

Hence, the vertices of AABC are A(8, 7), B(12, 3) and C(4, 5)
8 C. Question

The mid-points of the sides of a triangle are (3,4),(4,6) and (5,7). Find the
coordinates of the vertices of the triangle.

Answer

A(xh yl]'

P(3, 4)

.
B(x,. y,) Q(4, 6) Clx,, )

Consider a AABC with A(x4,y1), B(x2, y2) and C(x3, y3). If P(3, 4), Q(4, 6) and
R(5, 7) are the midpoints of AB, BC, and CA. Then,

3= "5 % +%,=6..()
4 = FLT%:, v, + ¥, = 8 ...(ii)
4= 2o x, +x; = 8. (i)
5= Y2, Vo + V3 = 10 ...(iv)

2



6 = %: X, + X3 = 12 ..(v)

7=y 4y =14 ..(v0)

Adding (i), (iii) and (v), we get
X]+Xp+Xp)+X3+X1 +x3=6+8+10
= 2(x1 +Xp +X3) =24

= X1 +Xp +x3 =12 ...(vii)

From (i) and (vii), we get
x3=12-6=6

From (iii) and (vii), we get
x1=12-8=4

From (v) and (vii), we get
Xp=12-10=2

Now adding (ii), (iv) and (vi), we get
Yy1+y2+y2+y3+y1+y3=8+12+14
= 2(y1 +y2+y3) =34

= yq1+yy+y3 =17 ...(viii)

From (ii) and (viii), we get
y3=17-8=9

From (iv) and (vii), we get
y1=17-12=5

From (vi) and (vii), we get
y,=17-14=3

Hence, the vertices of AABC are A(4, 5), B(2, 3) and C(6, 9)

9. Question

A(1,-2) and B(2,5) are two points. The lines OA, OB are produced to C and D
respectively such that OC = 20A and OD = 20B. Find CD.



Answer

L A=)

A1, -2) B(2, 5) D

Given:

A(1,-2) and B(2, 5) are two points.
0C =20A ...(I)

and OD = 20B ...(ii)

Adding (i) and (ii), we get

OC + 0D =20A + 20B

= CD =2[0A + OB]

= CD = 2[AB] ...(iii)

Now, we find the distance between A and B
d(AB) =V(xz - x1)* + (v2 - y1)°
=V(2-17+{5- (-2)*

=V(1)% + (5 + 2)?

=1 +49

=50

=5V2

Putting the value in eq. (iii), we get
CD =2 x 5V2

=102

10. Question

Find the length of the medians of the triangle whose vertices are (-1,3),(1,-1)
and (5,1).

Answer



A(-1, 3)

B(1, -1) o c(5,1)
Let the given points of a triangle be A(-1, 3), B(1, -1) and C(5,1)
Let D, E and F are the midpoints of the sides BC, CA and AB respectively.

The coordinates of D are:

5 5+ 1 1+(—1)]
L2 2
5 6 0
122
D =(3,0)

The coordinates of E are:

- 5+ (—1) 1+3]
o2 2
- 4 4]
272
E=(22)

The coordinates of F are:

- 1+ (—1) —1+3]
L2 72
- 0 z]

122

F=(0,1)

Now, we have to find the lengths of the medians.
d(AD) = V(xz - x)% + (y2 - y1)*

=V{3- (1% +{0-3)?

=V(3 +1)? + (-3)?

=v16+9



=25

= 5 units

d(BE) = V(x2 - x1)* + (y2 - y1)?
=V(2-1*+{2- (1)
=V(1)2 + (2 + 1)2

=v1+9

=10 units

d(CF) =V(xz - x1)% + (v2 - y1)°
=V(5 - 0)% + {1 - 1)?

=V(5)% + (0)?

=25

= 5 units

Hence, the length of the medians AD, BE and CF are 5, v 10, 5 units
respectively.

11. Question

If A(1,5), B (-2,1) and C(4,1) be the vertices of AABC and the internal bisector
of £A meets BC and D, find AD.

Answer

A(1, 5)

B(-2, 1) ) c(4, 1)
Given: A(1, 5), B(-2, 1) and C(4,1) are the vertices of AABC
Using angle bisector theorem, which states that:

The ratio of the length of the line segment BD to the length of segment DC is
equal to the ratio of the length of side AB to the length of side AC:

{\displaystyle {\frac {|BD[}{|DC[}}={\frac {|AB[}{|AC[}}.}



|BD|  |AB]

IDC|  |AC|
BD /(—2—-1)Z2+(1-5)2
= — =
DC  /(4—1)2+(1-5)?
BD +9+16
= — = —
DC 9+16
BD 1
= — =
DC 1
= BD =DC

= D is the midpoint of BC

So, the coordinates of D are:

5 —24+4 1+1
L2 o2
5 2 2]
122
D=(1,1)

Now, AD = V(x; - ;)2 + (y2 - y1)?
=V -1 +{5-1}7

=V(0)? + (4)?

=16

= 4 units

Hence, AD = 4 units

12. Question

[f the middle point of the line segment joining (3,4) and (k,7) is (x,y) and
2x+2y+1=0, find the value of k.

Answer

(x. y)
& O O
(3 4) (k. )

Let P be the midpoint of the line segment joining (3, 4) and (k, 7)



So, the coordinates of P are:

34k 447
X=T VT

3+k 11
X=ET Y ES

Again,

2x+2y+1=0

5 2B 10
= 2 2 =

=3+k+11+1=0
=>k+15=0

= k=-15

13 A. Question

one end of a diameter of a circle is at (2,3) and the center is (-2,5), find the
coordinates of the other end of the diameter.

Answer

(_2: 5]
(2, 3) - (y)

Let the coordinates of the other end be (xy).

Since (-2, 5) is the midpoint of the line joining (2,3) and (x,y)

2+xX 3+y
a9 (G2)
(—=2,5) B
2+X ) d3+3; .
= 5 = an 5 =

=>x+2=-4andy+3=10
=2>x=-4-2andy=10-3

=>x=-6andy =7



Hence, the coordinates of the other end are (-6, 7)
13 B. Question

Find the coordinates of a point A, where AB is the diameter of a circle whose
center is (2,-3), and B is (1,4)

Answer

2,-3
Alx, v) k o ) B(1, 4)

Let the coordinates of the A be (xy).

Since 2, -3) is the midpoint of the line joining (1, 4) and (x,y)

1+x 4+y
v (52459
(2,-3) > 5
1+x 4
= =2and —— = —3

=>x+1=4andy+4=-6
=>x=4-landy=-6-4
=>x=3andy=-10

Hence, the coordinates of A are (3, -10)
14. Question

[f the point C (-1,2) divides internally the line segment joining A (2,5) and B
in the ratio 3:4. Find the coordinates of B.

Answer

A C B

-2 & =
(2, 5) (-1, 2) (¢ v)

Let the coordinates of B are (x, y)
[t is given that the line segment divide in the ratio 3:4

So,m; =3 and my =4

and (X, y’) =(-1, 2); (x1, y1) = (2,5); (x2, y2) = (% ¥)



Using section formula for the internal division, we get

P My Xp+MeX; My¥a+Ma¥y ;
(X,v) = ( , (i)
my +1g m, +m,

3(x)+4(2)  3(y)+4(5)

= L) =—g v 3+4
. E}:=§+Ei2 3y + 20
T T T ot T T

= 3x+8=-7and 3y + 20 =14

= 3x=-7-8and 3y =14 - 20

= 3x=-15and 3y =-6
=>x=-5andy=-2

Hence, the coordinates of B are (-5, -2)
15 A. Question

Find the ratio in which (-8,3) divides the line segment joining the points
(2,-2) and (-4,1).

Answer

Let C(-8, 3) divides the line segment AB in the ratio m:n

mx, + nx, my, + ny,

X=——andy

m+n m-+n

Here, (X' Y) = ('8! 3)! (X1! Y1) = (2' '2) and [XZ' YZ] = ('431)

mi—4)+n(2) mi1)+n(-2
———————and 3= #
m4n m4n

So,—8 =

= -8m-8n=-4m + 2nand 3m + 3n=m - 2n

= -8m+4m-8n-2n=0and3m-m+3n+2n=0
= -4m - 10n=0and 2Zm + 5n=0

= -2m-5n=0and 2m +5n=0

= 2m+5n=0and 2Zm +5n=0

= 2m =-5n

m -5

n 2



Hence, the ratio is 5:2 and this negative sign shows that the division is
external.

15 B. Question

In what ratio does the point (-4,6) divide the line segment joining the point
A(-6,10) and B (3,-8)?

Answer

Let C(-4, 6) divides the line segment AB in the ratio m:n

mx, + nx, my, + ny,

X=———andy=
m -+ n m +n

Here, (x,y) = (-4, 6); (x4, y1) = (-6, 10) and (xz, y) = (3, -8)

mi3)+n(—6) mi—2)+n(10
—————and 6= #
m+n m+n

So, —4 =

= -4m -4n =3m - 6n and 6m + 6n = -8m + 10n

= -4m-3m-4n+6n=0and 6m +8m + 6n- 10n=0
=-7m+2n=0and 14m-4n=0

= -7m =-2n and 14m = 4n

= 7m = 2n and 7m = 2n

m 2

n 7
Hence, the ratio is 2:7 and the division is internal.
15 C. Question

Find the ratio in which the line segment joining (-3,10) and (6,-8) is divided
by (-1,6)

Answer

Let C(-1, 6) divides the line segment AB in the ratio m:n

mx, + nx, my, + ny,
X=———andy=———

m-+n Im-—+n
Here, (X' Y) = (' 1! 6)! (X1! Y1) = ('3' 10) and (XZ; YZ) = (6! '8)

mie)+n(-3) mi—8)+n(10
———— and 6 = A
m4n min

So,—1 =

=>-m-n=6m-3nand 6m + 6n =-8m + 10n



>-m-6m-n+3n=0and 6m+8m+ 6n-10n=0

=>-7m+2n=0and 14m-4n=0

= 2n =7m and 4n = 14m

= 7m = 2n
m 2
n 7

Hence, the ratio is 2:7 and the division is internal.
15 D. Question

Find the ratio in which the line segment joining (-3,-4) and (3,5) is divided by
(x,2). Also, find x.

Answer

Let C(x, 2) divides the line segment AB in the ratio m:n

mx, + nx, my, + ny,

X=———andy=

m+n m-+n

Here, (x,y) = (x 2); (x1, y1) = (-3,-4) and (x,y2) = (3, 5)

mi5)}+n{—4)

m-+n

So, 2 =

= 2m+2n=5m - 4n

= 2m-5m=-4n- 2n

= -3m =-6n

=> m=2n
m 2
= — = —
n 1

Now, the ratio is 2:1

m(3)}+n(-3)

Now, ¥ =
m+n
2(3) + 1(—3)
= X =
2+1
= 3x=6-3

= 3x=3



=>x=1
Hence, the ratio is 2:1 and the division is internal and the value of x =1
16 A. Question

In what ratio does the x-axis divide the line segment joining the points (2,-3)
and (5,6).

Answer

Let the line segment A(2, -3) and B(5, 6) is divided at point P(x,0) by x-axis in
ratio m:n

mx, + nx, my, + ny,
s=————andy=—"—

m+n m-+n

Here, (x,y) = (%, 0); (x1,y1) = (2,-3) and (x2,y2) = (5, 6)

mi6)+n{—2)

m-+n

So,0 =

= 0=6m- 3n
= -6m =-3n

m 1

n 2
Hence, the ratio is 1:2 and the division is internal.
16 B. Question

Find the ratio in which the line segment joining A(1,-5) and B(-4,5) is divided
by the x-axis. Also, find the coordinates of the point of division.

Answer

Let the line segment A(1, -5) and B(-4, 5) is divided at point P(x,0) by x-axis in
ratio m:n

mx, + nx, my, + ny,

X=——andy

m+n m-+n

Here, (x,y) = (%, 0); (x1,y1) = (1, -5) and (x2, y2) = (-4, 5)

So 0 = mi5}+n(—3)

m-+n
= 0=5m - 5n

= 5m =5n



m 1
= — = —
n 1

Hence, the ratio is 1:1 and the division is internal.

Now,

mx, + nx,

m+n

(=4 +1(1)
B 1+1

-3
= X=—
2

. . T
Hence, the coordinates of the point of division is (? D)

16 C. Question

Find the ratio in which the y-axis divides the line segment joining points
(5,-6) and (-1,-4). Also, find the point of intersection.

Answer

Let the line segment A(5, -6) and B(-1, -4) is divided at point P(0, y) by y-axis
in ratio m:n

mx, + nxy my, + ny,

X=———andy=

m+n m-+n

Here, (X' YJ = (0' Y)r (Xlr Y1) = (5’ '6) and (Xz, YZ) = ('11 '4)

mi{—1)}+n(5)

m+n

So,0 =

= 0=-m+ 5n

= m =5n
m b
= — = —
n 1

Hence, the ratio is 5:1 and the division is internal.

Now,

mx, + nx,

Y= "m+n



_5(=4) +1(-6)
B 5+1

—20—6 —-26 -—13

A 6 3

: : . -13
Hence, the coordinates of the point of division is (GT)

17. Question

Find the centroid of the triangle whose vertices are (2,4), (6,4), (2,0).
Answer

Here,x1 =2,Xp =6,x3 =2

andy;=4,y,=4,y3=0

Let the coordinates of the centroid be(x,y)

So,

X TX +X3 V1T Y2 "‘Fa)

Centroid of triangle (x,y) = ( 3 ) 3

(E—I—G—I—E -’-}+-’-}+D)
3 7 3

(lD 3)
~\3'3

: : . (10 &
Hence, the centroid of a triangle is (?, E)

18. Question

The vertices of a triangle are at (2,2), (0,6) and (8,10). Find the coordinates of
the trisection point of each median which is nearer the opposite side.

Answer

A(2, 2)

B(0, 6) o c(s, 10)



Let (2, 2), (0, 6) and (8, 10) be the vertices A, B and C of the triangle
respectively. Let AD, BE, CF be the medians

The coordinates of D are:

5 0+8 6+ 10
L2 2

5 Elﬂ
202

D = (4, 8)

The coordinates of E are:

; 8+2 10+ 2
L2 2

E 10 12]
122

E = (5, 6)

The coordinates of F are:

2+0 2+6
Po 210278

2 2
- 23]
122
F=(1,4)

Let P be the trisection point of the median AD which is nearer to the opposite
side BC

=~ P divides DA in the ratio 1:2 internally

(12 +2(4) 1(2) +2(8)
F_( 1+2 ~ 1+2 )

(2+32+1ﬂ
A3 ' 3

(29

Let Q be the trisection point of the median BE which is nearer to the opposite
side CA

~ Q divides EB in the ratio 1:2 internally



~ (1(0) +2(5) 1(6) +2(6)
Q_( 1+2 ~ 1+2 )

(D+1ﬂ6+12)
N 3 3

(lﬂ 6)
=3
Let R be the trisection point of the median CF which is nearer to the opposite

side AB

~ R divides FC in the ratio 1:2 internally

~[1(8) +2(1) 1(10) +2(4)
R_( 1+2 °  1+2 )

(3+2 1n+3)
"\ 3 ' 3

(24
3’
Therefore, Coordinates of required trisection points are
(16).(£6) ana (2,6)
19. Question

Two vertices of a triangle are (1,4) and (5,2). If its centroid is (0,-3), find the
third vertex.

Answer

Let the third vertex of a triangle be(x,y)
Here, x1 =1,xp =5,x3 =X
andyq=4,y,=2,y3=y

and the coordinates of the centroid is (0, -3)

We know that

X, +X; +X3 ¥ Yo +}’3)

Centroid of triangle (x,y) = ( 3 , 3

1+5+x -‘-}+2+y)

(U’_?’):( 3 ' 3



0 3_(6+x6+y)
(0.-3) = 3 3

6+x 6+y
and — 3 = 3

= (0=

>6+x=0and6+y=-9

=>x=-6andy=-15

Hence, the third vertex of a triangle is (-6, -15)
20. Question

The coordinates of the centroid of a triangle are (v3,2), and two of its vertices
are (2v3,-1) and (2v3,5). Find the third vertex of the triangle.

Answer

Let the third vertex of a triangle be (x, y)
Here, x1 = 2v/3, Xp = 2V/3, X3 =X

andy; =-1,y2=5y3=y

and the coordinates of the centroid is (V3, 2)

We know that

X+ X, +X3 ¥1 Y2 +}’3)

Centroid of triangle (x,y) = ( 3 ) 3

203 +2V3+x —14+5+
(V3,2)= (20T F Y
3 3
W3+x 4+y
[3,2) =
(v3,2) ( 3 3)
43 +x 4+
=;~\.."'§=\IT311[12=TF

= 4V3+x=3V3and4+y=6
=>x=-V3andy=2
Hence, the third vertex of a triangle is (-V3, 2)

21. Question



Find the centroid of the triangle ABC whose vertices are A (9,2), B(1,10) and
C(-7,-6). Find the coordinates of the middle points of its sides and hence find
the centroid of the triangle formed by joining these middle points. Do the two
triangles have the same centroid?

Answer

The vertices of a triangle are A (9,2), B(1,10) and C(-7,-6)
Here,x1 =9,xp=1,x3=-7

andy;=2,y,=10,y3=-6

Let the coordinates of the centroid be(x,y)

So,

X+ X, +X3 ¥1 Y2 +}’3)

Centroid of triangle (x,y) = ( 3 , 3

9+ 14 (=7) 2+ 10+ (—6)
3 ’ 3 )

Hence, the centroid of a triangle is (1, 2)
Now,

A(9, 2)

B(1, 10) i} c(-7, -6)
Let D, E and F are the midpoints of the sides BC, CA and AB respectively.

The coordinates of D are:

—?+1—5+1n]
N 2 2



5 —6 4
L2 2

D=(-3,2)

The coordinates of E are:

- >J+9—5+ﬂ
L2 02

- -2—1

272

E=(1,-2)

The coordinates of F are:

. 1+9 10+2
L2 2
- 1ﬂ1ﬂ
122
F=(56)

Now, we find the centroid of a triangle formed by joining these middle points
D, E, and F as shown in figure

A9, 2)

B[L 10) c(-7, -6)

D
(-3, 2)

Let P be the trisection point of the median AD which is nearer to the opposite
side BC

=~ P divides DA in the ratio 1:2 internally

(19 +2(=3) 1(2) +2(2)
P_( 1+2 7 1+2 )

(9—52+4)
A\ 3 ' 3



-3
= (1,2)

Let Q be the trisection point of the median BE which is nearer to the opposite
side CA

~ Q divides EB in the ratio 1:2 internally

Q_(ﬂﬂ+2ﬂ)1ﬂ®+2&@?

1+2 1+ 2

(1+21n—4)
A3 ' 3

-(5:3)
=(12)

Let R be the trisection point of the median CF which is nearer to the opposite
side AB

~ R divides FC in the ratio 1:2 internally

R_(M_ﬂ+2$)ﬂ_®+2ﬁU

1+2 ’ 1+ 2

(—?+jﬂ —6+]E)
N 3 ' 3

-6

=(1,2)
Yes, the triangle has the same centroid, i.e. (1,2)
22. Question

If (1,2), (0,-1) and (2,-1) are the middle points of the sides of the triangle, find
the coordinates of its centroid.

Answer



Alxs, y1)

P(1,2) R(2, -1)

-
B(x3, y2) qQ(o, -1) C(x, y1)

Consider a AABC with A(x4,y1), B(x2, y2) and C(x3, y3). If P(1, 2), Q(0, -1) and
R(2, -1) are the midpoints of AB, BC and CA. Then,

1= xl;xz = X; + %X =2 ..(i)

2=y +y, =4 ..(i)

0= TZT% = x, +x; = 0 ..(iii)
Yzt¥a

—1= ==V +vyy=—2..(>iv)

2= 20 x 4% =4..(V)

—1= 3"12&;» v, + Vs = =2 ..(vi)
Adding (i), (iii) and (v), we get
X]+Xp+Xp+X3+X1+Xx3=2+0+4
= 2(x1 +X2+x3)=6

= X1 +Xp + X3 =3 ...(vii)

From (i) and (vii), we get
x3=3-2=1

From (iii) and (vii), we get
x1=3-0=3

From (v) and (vii), we get
Xp=3-4=-1

Now adding (ii), (iv) and (vi), we get

Y1+Y2+y2+y3+y1+y3=4+(-2)+(-2)



= 2(y1+y2+y3)=0

= yq +yy +y3=0..(viii)

From (ii) and (viii), we get

y3=0-4=-4

From (iv) and (vii), we get

y1=0-(-2)=2

From (vi) and (vii), we get

y2=0-(-2)=2

Hence, the vertices of AABC are A(3, 2), B(-1, 2) and C(1, -4)
Now, we have to find the centroid of a triangle

The vertices of a triangle are A(3, 2), B(-1, 2) and C(1, -4)
Here,x1 =3,xp=-1,x3=1

andy; =2,y,=2,y3=-4

Let the coordinates of the centroid be(x,y)

So,

X, tX +X; V1Yo +}’3)

Centroid of triangle (x,y) = ( 3 , 3

_ (3+ (;1)+ 1)24—2;—(—4))

30
-(:3)
=(1,0)
Hence, the centroid of a triangle is (1, 0)
23. Question
Show that A(-3,2), B(-5,-5), C(2,-3) and D(4,4) are the vertices of a rhombus.

Answer

Note that to show that a quadrilateral is a rhombus, it is sufficient to show
that



(a) ABCD is a parallelogram, i.e,, AC and BD have the same midpoint.
(b) a pair of adjacent edges are equal

(c) the diagonal AC and BD are not equal.

A(-3,2) B(-5, -5)

D(4, 4) c(2, -3)
Let A(-3, 2), B(-5,-5), C(2,-3) and D(4,4) are the vertices of a rhombus.

Coordinates of the midpoint of AC are

(—3+2 2—3) (—1 —1)
2 2 /) \2'2

Coordinates of the midpoint of BD are

(—5+4—5+4) (—1 —1)
2 2 \2'2

Thus, AC and BD have the same midpoint.
Hence, ABCD is a parallelogram
Now, using Distance Formula
d(A,B)= AB = V(-5 + 3)% + (-5 - 2)2
= AB =V(-2)? + (-7)?

= AB =4 +49

= AB = V53 units

d(B,C)= BC = V(-5 - 2)% + (-5 + 3)?
= BC =V(-7)? + (-2)?

= BC = V49 +4

= BC = V/53 units

d(C,D) =CD = V(4 - 2)% + (4 + 3)?



= CD =V(2)? + (7)?

= CD =4 +49

= CD = /53 units

d(A,D) = AD =V(4 + 3)2 +(4 - 2)?

= AD =V(7)? + (2)?

= AD =49 +4

= AD = /53 units

Therefore, AB = BC = CD = AD = V/53 units

Now, check for the diagonals

AC=V(2 +3)% + (-3 - 2)2

=V(5)? + (-5)?

=25+ 25

=50

and

BD = V(4 + 5)% + (4 + 5)?

= BD = V(9)% + (9)°

= BD =81 + 81

= BD =162

= Diagonal AC # Diagonal BD

Hence, ABCD is a rhombus.

24. Question

Show that the point (3,2),(0,5),(-3,2) and (0,-1) are the vertices of a square.
Answer

Note that to show that a quadrilateral is a square, it is sufficient to show that
(a) ABCD is a parallelogram, i.e,, AC and BD bisect each other
(b) a pair of adjacent edges are equal

(c) the diagonal AC and BD are equal.



A(3, 2) B(0O, 5)

D‘(ﬂ, _1] C{—B, 2]

Let the vertices of a quadrilateral are A(3, 2), B(0,5), C(-3, 2) and D(0, -1).
Coordinates of the midpoint of AC are

(3 +§—3)’2 -2|- 2) _ GS) = (0,2)

Coordinates of the midpoint of BD are

O 0] 0n

Thus, AC and BD have the same midpoint.
Hence, ABCD is a parallelogram
Now, Using Distance Formula, we get
AB =V(x - x1)? + (y2 - y1)?
=V[(0-3)%+(5-2)4

=V(-3)* + (3)?

= \/[9 +9)

= V18 units

BC =V[(-3- 0)? + (2 - 5)]

=V(-3)* + (-3)*

= \/[9 +9)

= /18 units

Therefore, AB = BC = V18 units

Now, check for the diagonals



AC=V(-3-3)2+(2-2)?
=V(-6)* + (0)

=36

= 6 units

and

BD = V(0 - 0)2 + (-1 - 5)2
= BD = V(0)? + (-6)?

= BD =36

= BD = 6 units

~ AC=BD

Hence, ABCD is a square.
25. Question

Prove that the points (-2,-1), (1,0),(4,3) and (1,2) are the vertices of a
parallelogram.

Answer

Note that to show that a quadrilateral is a parallelogram, it is sufficient to
show that the diagonals of the quadrilateral bisect each other.

D(1, 2) c(4, 3)

A(-2, -1} B(1, 0)
Let A(-2,-1), B(1, 0), C(4, 3) and D(1, 2) are the vertices of a parallelogram.

Let M be the midpoint of AC, then the coordinates of M are given by

Let N be the midpoint of BD, then the coordinates of N are given by




(1+1 2+c-) (22
2 2 )

773) = (D

Thus, AC and BD have the same midpoint.

In other words, AC and BD bisect each other.
Hence, ABCD is a parallelogram.

26. Question

Show that the points A(1,0), B(5,3), C(2,7) and D(-2,4) are the vertices of a
rhombus.

Answer

Note that to show that a quadrilateral is a rhombus, it is sufficient to show
that

(a) ABCD is a parallelogram, i.e,, AC and BD have the same midpoint.
(b) a pair of adjacent edges are equal

D{-2, 4) c(2,7)

A1, 0) B(5, 3)
Let A(1, 0), B(5, 3), C(2, 7) and D(-2, 4) are the vertices of a rhombus.

Coordinates of the midpoint of AC are

(1+2 [H—?) (3?)
2 "2 ) \2'2

Coordinates of the midpoint of BD are

(5—2 3+4) (3?)
2 "2 )] \22

Thus, AC and BD have the same midpoint.
Hence, ABCD is a parallelogram

Now, using Distance Formula



d(A,B)= AB=V(5 - 1)% + (3 - 0)2
= AB =V(4)? + (3)?

= AB=V16+9

= AB =25 = 5 units

d(B,C)= BC = V(2 - 5)% + (7 - 3)?

= BC =V(-3)? + (4)?

= BC=v9+16

= BC =25 =5 units

Therefore, adjacent sides are equal.
Hence, ABCD is a rhombus.

27. Question

Prove that the point (4,8), (0,2), (3,0) and (7,6) are the vertices of a rectangle.
Answer

Note that to show that a quadrilateral is a rectangle, it is sufficient to show
that

(a) ABCD is a parallelogram, i.e,, AC and BD bisect each other and,
(b) the diagonal AC and BD are equal

A(4, 8) B(0, 2)

D(7, 6) Cc(3, 0)

Let A(4, 8), B(0, 2), C(3, 0) and D(7, 6) are the vertices of a rectangle.

Coordinates of the midpoint of AC are

(4+3 E—I—D) (?4)
2 "2 )\

Coordinates of the midpoint of BD are



(n+? 2+5) (?4)
2 2 )\

Thus, AC and BD have the same midpoint.

Hence, ABCD is a parallelogram

Now, check for the diagonals by using the distance formula
AC=vV(3-4)%+(0-8)?

=V(-1)? + (-8)°

=V1+64

= V65 units

and

BD = /(7 - 0)2 + (6 - 2)?

= BD =V(7)? + (4)?

= BD =49 + 16

= BD = /65 units

~ AC=BD

Hence, ABCD is a rectangle.

28. Question

Prove that the points (4,3), (6,4), (5,6) and (3,5) are the vertices of a square.
Answer

Note that to show that a quadrilateral is a square, it is sufficient to show that
(a) ABCD is a parallelogram, i.e,, AC and BD bisect each other

(b) a pair of adjacent edges are equal

(c) the diagonal AC and BD are equal.



D(3, 5) C(5, 6)

Let the vertices of a quadrilateral are A(4, 3), B(6, 4), C(5, 6) and D(3, 5).

Coordinates of the midpoint of AC are

(4+5 3—|—6) (99)
2 "2 ) \2'2

Coordinates of the midpoint of BD are

(5+3 4+5) (99)
2 "2 ) \2'2

Thus, AC and BD have the same midpoint.
Hence, ABCD is a parallelogram
Now, Using Distance Formula, we get
AB =V(x, - x1)% + (y2 - y1)?
=V[(6- 47+ (4-3)]

=V(2)? + (1)?

= \/[4 +1)

= /5 units

BC = V[(5 - 6)% + (6 - 4)?]

=V(1)? + (2)?

=V(1+4)

= V/5 units

Therefore, AB = BC = /5 units

Now, check for the diagonals



AC =V(5 - 4)% + (6 - 3)2
=V(1)* + (3)?

=V1+9

= v/10 units

and

BD = V(3 - 6) + (5 - 4)?
= BD = V(-3)% + (1)°

= BD=V9+1

= BD = V10 units

~ AC=BD

Hence, ABCD is a square.
29. Question

If (6,8), (3,7) and (-2,-2) be the coordinates of the three consecutive vertices
of a parallelogram, find coordinates of the fourth vertex.

Answer

A(6,8) B(3,7)

D(x,v) €(-2,-2)

Let the coordinates of the fourth vertex D be (X, y).

We know that diagonals of a parallelogram bisect each other.
=~ Midpoint of AC = Midpoint of BD ...(i)

Coordinates of the midpoint of AC are

(7 7)-G7)-e@

Coordinates of the midpoint of BD are



(34—:{ ?+y)
2 2

So, according to eq. (i), we have

3+x 7+y
29 (215
= (2,3) 5 5
5 3+x i3 7+vy
— = [ —
> an >

=3+x=4and7+y=6

=>x=1landy=-1

Thus, the coordinates of the vertex D are (1, -1)
30. Question

Three consecutive vertices of a rhombus are (5,3), (2,7) and (-2,4). Find the
fourth vertex.

Answer

A(5,3) B(2,7)

D(x=.v) c(-2,4)

Let the coordinates of the fourth vertex D be (x, y).

We know that diagonals of a rhombus bisect each other.
=~ Midpoint of AC = Midpoint of BD ...(i)

Coordinates of the midpoint of AC are

(5—2 3+4) (3?)
2 "2 ) \2'2

Coordinates of the midpoint of BD are

(2+x ?+}F)
2 2

So, according to eq. (i), we have



(3 ?) (24—:{ ?+y)
= e - A
2 2 2 2

=>2+x=3and7+y=7

=>x=1landy=0

Thus, the coordinates of the vertex D are (1, 0)
31. Question

A quadrilateral has the vertices at the point (-4,2), (2,6), (8,5) and (9,-7). Show
that the mid-point of the sides of this quadrilateral are the vertices of a
parallelogram.

Answer

Let the vertices of quadrilateral be P(-4,2), Q(2,6), R(8,5) and S(9,-7)
Let A, B, C and D are the midpoints of PQ, QR, RS and SP respectively.
Now, since A is the midpoint of P(-4, 2) and Q(2, 6)

~ Coordinates of A are

(—4; 2 2 ;r 6) _ (_722) =(-14)

Coordinates of B are

(2+8 6+5) (:m 11) (511)
2 "2 ) \2'2/) \72

Coordinates of C are

(8-1—9 5—?) (1? —2) (1? 1)
2 "2 /) \N2'2) \27

and



Coordinates of D are

(9—4 —?+2) (5 —5)
2 2 S \27 2

Now,

we find the distance between A and B

2

d(A,B)zj(—l—B)ﬂ—k(-%—%)
j 9 Jl"-}"-}-l-g JIES
I SR B
oem - (55 (1+
J 9 Jl"-}’-}-i-‘? J153
I S S e
KD - j(_l_g)1(4+g)
49 169 218
N ’T+T=j;
0 - [(s-2) + (o)

49+169 218
4 4 4

Now, since length of opposite sides of the quadrilateral formed by the
midpoints of the given quadrilateral are equal .i.e.

2

2

AB=CD and AD =BC
-~ it is a parallelogram

Hence Proved



32. Question

If the points A(6,1), B(8,2), C(9,4) and D(p,3) are the vertices of a
parallelogram taken in order, find the value of p.

Answer
AlB, 1) B(8, 2)
0
D(p, 3) C(9,4)

Let the points be A(6,1), B(8,2), C(9,4) and D(p,3)
We know that diagonals of parallelogram bisect each other.
=~ Midpoint of AC = Midpoint of BD ...(i)

Coordinates of the midpoint of AC are

(6+9 1+4) (155)
2 2 ) \2°2

Coordinates of the midpoint of BD are

(B-I—p 2+3)_(8+p 5)
2 "2 /) N2 "2

So, according to eq. (i), we have

(15 5) (B-I—p 5)
= il Bl .
22 2 2

15 8+p
= — = —

2 2
=8+p=15
=>p=15-8=7
Hence, the value of p is 7
33. Question

Prove that the line segment joining the middle points of two sides of a
triangle is half the third side.

Answer



X
Bi-a,00 C(a,0) =4

W
¥

We take O as the origin and OX and OY as the x and y axis respectively.
Let BC = 2a, then B = (-a,0) and C = (a, 0)
Let A = (b, ¢), if E and F are the midpoints of sides AC and AB respectively.

Coordinates of midpoint of AC are

(b—l—a c+U)=(a+b n:)

2 2 2’2

Coordinates of the midpoint of AB are

(b—a c—D)_(b—a 1:)
2 2 ) L2 2

Now, distance between F and E is

d(FE) = V(xz - x1)? + (y2 - y1)?
a+b b—ay’ C 72

:J( 2 2 ) +(5_E)
a+b—b+ay’

e

=a..(i)
and Length of BC = 2a ...(ii)

From (i) and (ii), we can say that



FE 1BC
2

Hence Proved
34. Question

If P,QR divide the side BC,CA and AB of AABC in the same ratio, prove that
the centroid of the triangle ABC and PQR coincide.

Answer

Let P, Q, R be the midpoints of sides BC, CA and AB respectively
Construct a APQR by joining these three midpoints of the sides.

This is called the medial triangle

Since, PQ, QR and PR are midsegments of BC, AB and AC respectively

So,

1 1 1
PQ = EBC;QR = EAB and PR = EHC

Since the corresponding sides are proportional
~ APQR = AABC

Now, we have to prove that the centroid of the triangle ABC and PQR
coincide.




For that we must show that the medians of AABC pass through the midpoints
of three sides of the medial triangle APQR.

Since PQ is a midsegment of AABC,

= PQ || BC, so PQ || BR.

And since QR is a midsegment of AB,

= AB || QR, so QR || PB.

By definition, a quadrilateral PQRB is a parallelogram.

The medians BQ and CP are in fact the diagonals of the parallelogram PQRB.

And we know that the diagonals of a parallelogram bisect each other, so PD =
DR.

In other words, D is the midpoint of PR.

In the similar manner, we can show that F and E are midpoints of RQ and PQ
respectively.

Hence, the centroid of the triangle ABC and PQR coincide.

Exercise 10.4

1 A. Question

Find the area of the triangle whose vertices are
(3,-4),(7,5), (-1, 10)

Answer

Given: (3,-4), (7,5), (-1, 10)

Let us Assume A(x1,y1) = (3, -4)

Let us Assume B(xy,y2) =(7,5)

Let us Assume C(x3,y3) = (-1, 10)

Area of triangle = i X (V2= va) + %2 —y1) + %3 (y1 —v2)}
Now,

Area of given triangle = 51 [{3(5 — (10))} + (MD{(10+ 4)} — 1(—4—5)}]

1
=>{-15+98+9)



= 46 square units

1 B. Question

Find the area of the triangle whose vertices are
(-1.5,3),(6,-2), (-3, 4)

Answer

Given (-1.5, 3), (6,-2), (-3, 4)

Let us Assume A(x1,y1) = (-1.5, 3)

Let us Assume B(xy, y2) = (6, -2)

Let us Assume C(x3,y3) = (-3, 4)

Area of triangle = ; Zi(y2—¥a) + X, (Y3 — y1) + X3 (y1 — ¥2)}
Now,

Area of given triangle = 51 [{(—1.5(-2—-(4)}+ (6){(4—3)} —3(3+2)}]

1
= {+9+6—15)

= 0 square units

1 C. Question

Find the area of the triangle whose vertices are
(-5.-1), (3,-5), (5, 2)

Answer

Given (-5,-1), (3,-5), (5, 2)

Let us Assume A(x1,y1) = (-5,-1)

Let us Assume B(xy,y2) = (3,-5)

Let us Assume C(x3,y3) = (5, 2)



Area of triangle = ; Zi(y2—¥a) + X, (Y3 — y1) + X3 (y1 — ¥2)}
Now,

Area of given triangle = ~ [{—5(—5 — 2)} + 3{(2+ 1)} + 5(—1 + 5)}]

1
= {35+9+20}

= 32 square units

1 D. Question

Find the area of the triangle whose vertices are
(5,2),4,7),(7,-4)

Answer

Given (5, 2), (4,7), (7, -4)

Let us Assume A(x1,y1) = (5, 2)

Let us Assume B(xy,y2) = (4,7)

Let us Assume C(x3,y3) = (7, -4)
Area of triangle = ; (o, ya) + % (ya —y1) + %3y, —¥2)}

Now,

Area of given triangle = 51 [(5(7 - (=)} +4{(—4—-2) + 7(2-7N)}]

1
= {55 — 2435

= 2 square units
1 E. Question
Find the area of the triangle whose vertices are

(2,3),(-1,0), (2,-4)



Answer

Given (2, 3), (-1, 0), (2, -4)

Let us Assume A(x1,y1) = (2, 3)
Let us Assume B(xy,y2) = (-1, 0)

Let us Assume C(x3,y3) = (2,-4)

Area of triangle = é (2 —ya) + %2 —yi) +x3(y1 —¥2))
Now,

Area of given triangle = 51 [{2(0 — ()} + (—1D{(—4—-3) + 2(3 - 0)}]
_ 1
=>{8+7+6)

21 _
=7 Square units

1 E Question

Find the area of the triangle whose vertices are
(1,-1), (-4, 6), (-3,-5)

Answer

Given (1, -1), (-4, 6), (-3, -5)

Let us Assume A(x1,y1) = (1,-1)

Let us Assume B(xy,y2) = (-4, 6)

Let us Assume C(x3,y3) = (-3,-5)

Area of triangle = i X, (Vo —ya) + X (¥ — v + X (yy —¥2)}

Now,

Area of given triangle

= 2[{1(6 — (=)} + (-{(-5+ 1) —3(-1 - 6)}]

1
= {30+ 16 +21)

67

=7 Square units



1 G. Question

Find the area of the triangle whose vertices are
(at;.2at,).(ats.2at,).(at3. 2at,)
Answer

Given (at?,2at,),(at3, 2at, ), (at3, 2at,)

Let us Assume A(xq, y1) =(at3, 2at,)

Let us Assume B(xp, yp) =(at3, 2at,)

Let us Assume C(x3, y3) = (at3, 2at,)

Area of triangle = 5 Xi(y2—ya) + X (ya —yi) + X2 (y1 — v2)}

Now,

Area of given triangle
=iﬁﬂﬂmh—zmﬂhqﬁﬂmg—zmg—mﬂmq—zmgﬂ

1
= {30+ 16 +21)

67 _
=7 Square units

1 H. Question

Find the area of the triangle whose vertices are
(-5,7),(-4,-5), (4, 5)

Answer

Given (-5, 7), (-4,-5), (4, 5)

Let us Assume A(x1,y1) = (-5, 7)

Let us Assume B(xy, y7) = (-4, -5)

Let us Assume C(x3,y3) = (4, 5)

Area of triangle = i i (y2—¥a) + X, (ya — y1) + X3 (v1 — ¥2)}

Now,



Area of given triangle = 51 [{=5(=5—(5))} + (-0 {(5—7) +4(7 + 5)}]

1
= {50 + 8+ 48}

= 53 square units

2 A. Question

Find the area of the quadrilateral whose vertices are
(1,1),(7,-3),(12,2) and (7, 21)

Answer

Given (1, 1), (7,-3), (12, 2) and (7, 21)

A
Let us Assume A(x1,y1) = (1, 1)
Let us Assume B(xy,y2) = (7,-3)
Let us Assume C(x3,y3) = (12, 2)
Let us Assume D(xy4, y4) = (7, 21)
Let us join Ac to from two triangles AABC and AACD
Now
Area of triangle = ; %1 (¥2 —¥3) + X2 (¥ —¥1) + %3 (¥, — ¥2)|
Then,

Area of given triangle ABC = é [1(-3—-2)+7(2—-1)+12(1+ 3)]



1
=2 [-5+7+48]

50
2

= 25 square units

Area of given triangle ABC = é [1(2—21)+12(21— 1)+ 7(1 —2)]

1
= [-19+ 240 7]

2

214

= 107 square units

Area of quadrilateral ABCD = Area of ABC + Area of ACD
=25+ 107

= 132 sq units.

2 B. Question

Find the area of the quadrilateral whose vertices are

(-4, 5), (0,7), (5,-5), and (-4, -2)

Answer

Given (-4, 5), (0, 7), (5, -5), and (-4, -2)

D

B
A
To Find: Find the area of quadrilateral.

Let us Assume A(x1,y1) = (-4, 5)

Let us Assume B(xy,y2) = (0, 7)



Let us Assume C(x3,y3) = (5, -5)

Let us Assume D(xy4, y4) = (4, -2)

Let us join Ac to from two triangles AABC and AACD

Now

Area of triangle = ; (V2 —ya) + X2 (3 —¥1) + %3 (y1 —¥2)]
Then,

Area of given triangle ABC = % | —4(7+5)+0(-5—-5)+5(5—7)|

1
= [-48+0-10]

58
2

Area of given triangle ABC = é | —4(—5+2) +5(—2—-5) —4(5+5)|
1
=21 = 4(=3) +5(~7) — 4(10)|

1
=112 - 35— 40|

L 63
=31-63

63 :
= - square units

Area of quadrilateral ABCD = Area of ABC + Area of ACD

58+63
2 2

Hence, Area of Quadrilateral ABCD = % Sq units.

2 C. Question

Find the area of the quadrilateral whose vertices are
Given (-5, 7), (-4,-5), (-1, -6) and (4, 5)

Answer



A
To Find: Find the area of quadrilateral.

Let us Assume A(x1,y1) =(-5,7)

Let us Assume B(xy,y2) = (-4, -5)

Let us Assume C(x3,y3) = (-1, -6)

Let us Assume D(xy4,y4) = (4, 5)

Let us join Ac to from two triangles AABC and AACD

Now

Area of triangle = i x (Y2 —va) + %, (ya —y1) +x3(y1 — 2}
Then,

Area of given triangle ABC = é | -5(—5+6)—4(—6—-7) —1(7 +5)|
1
— 21— 5(1)— 4(-13) ~ 1(12)|

1
=21 —5+52-12]

35
)

Area of given triangle ABC = ; | —5(—6—5)—1(5—-7)+4(7+ 6)|
1
=21 = 5(-11) ~ 1(-2) +4(13)|

1
=155 +2+ 52|



= 56 square units

Area of quadrilateral ABCD = Area of ABC + Area of ACD
|5+ 56l

12

Hence, Area = % sq units.

2 D. Question

Find the area of the quadrilateral whose vertices are
Given (0, 0), (6, 0), (4, 3), and (0, 3)

Answer

A
To Find: Find the area of quadrilateral.

Let us Assume A(x1,y1) = (0, 0)

Let us Assume B(x5, y2) = (6, 0)

Let us Assume C(x3,y3) = (4, 3)

Let us Assume D(xy4, y4) = (0, 3)

Let us join Ac to from two triangles AABC and AACD

Now

Area of triangle = ; X (¥, —va) + X, (s — ) +x3(yv; — V1))

Then,



Area of given triangle ABC = ~0(0 — 3) +6(3 — 0) + 4(0 — 0)]

1
=10+ 18+0]

118
=18

= 9 Square units

Area of given triangle ABC = é [0(3—3) +4(3—-0)+ 0(0— 3)|
1
=210+12+0]

112
-2

= 6 square units

Area of quadrilateral ABCD = Area of ABC + Area of ACD
=9+6

Hence, Area = 15 sq units.

2 E. Question

Find the area of the quadrilateral whose vertices are
Given (1, 0), (5, 3), (2, 7) and (-2, 4)

Answer

A
To Find: Find the area of the quadrilateral.

Let us Assume A(x1,y1) = (1, 0)

Let us Assume B(xy, y2) = (5, 3)



Let us Assume C(x3,y3) = (2, 7)

Let us Assume D(xy4, y4) = (-2, 4)

Let us join Ac to from two triangles AABC and AACD

Now

Area of triangle = ; (V2 —ya) + X2 (3 —¥1) + %3 (y1 —¥2)]
Then,

Area of given triangle ABC = % [1(3—7) +5(7—-0)+ 2(0— 3)|
L 4+35—6
—| |

! 25
=125

25 :
== Square units

Area of given triangle ABC = ; |1(7—4)+2(4—-0)—2(0—T7)

1

—_|3+8+ 14
5| I

125
= 12|

25 .
=3 square units

Area of quadrilateral ABCD = Area of ABC + Area of ACD
25 N 25

S22

Hence, Area = 25 sq units.

3. Question

Find the area of the quadrilateral whose vertices taken in order are (- 4, -2),
(-3,-5), (3,-2) and (2, 3).

Answer

Given: The vertices of the quadrilateral be A(-4, -2), B(-3, -5), C(3, -2) and D(2,
3).



Let join AC to form two triangles,

B

D

Now, We know that

Area of triangle = ; X (y2—va) + % (ya —y1) + %3 (v — v2)}

Then,

Area of triangle ABC
= 215+ 203+ C3){((-2) +2)) + 3{(- +2))]

1
=£[12+U+9]

21
=7 Square Units

Now, Area of triangle ACD

= “|I(-D{(—2+3)}+ @@ +2)} +2{((-2)+2)}]
1
) [20 + 15 + 0]

as .
== Square Units

Area of quadrilateral ABCD = Area of triangle ABC+ Area of triangle ACD

21+35
22
56
2

Hence, Area of quadrilateral ABCD = 28 square Units

4. Question



A median of a triangle divides it into two triangles of equal area. Verify this
result for A ABC whose vertices are A(1, 2), B(2, 5), C(3, 1).

Answer
Given a triangle whose vertices A(1, 2), B(2, 5), C(3, 1)
Let AD is the median on side BC

A

{3
B D C

D will be the mid-point of segment BC. Therefore,

Coordinate of D = [xlﬂz F*—}'?‘]

2z ' 2
E+35+1]
L2 o2
© 6
-2 2]
_55
2T

Area of triangle = ; 1%, (¥2 —¥a) + %, (y3 —y1) +X3(y; — y2)|
Then,

Area of triangle ABD = % ”1[5— 3)+2(3—-2)+ g (2— 5)”

17 15
=3l2+2-3]

1) 7
21 2
=£squnits

Area of triangle ACD = él[l(l— 3)+3(3—-2)+ S (2 — 1)]|



1 5
=3 [‘““5“
17
T2 E|
=£squnits

Hence, AABD = AACD
5. Question

If A, B, C are the points (-1, 5), (3, 1), (5, 7) respectively and D, E, F are the
middle points of BC, CA and AB respectively, prove that AABC = 4ADEFE.

Answer
Given: ABC is a triangle with points (-1, 5), (3, 1), (5, 7)
To Find A ABC=4 A DEF

We know that

D
_ 1
Area of triangle = 2 %1 (y2 —¥3) + %2 (ya —¥y1) +%3(y: — v2)|
Then,

Area of triangle ABC = $|[—1){[1— 7)}+3(7—-5)+5(56-1)|

1
=E[6+6+2[}]

=16
Now we have to find point D, E, and E.

Hence D is the midpoint of side BC then,



Xy HXz }"J."‘}"z]

Coordinates of D = [ .

[3—!—5 1+7

=(4,4)
Hence E is the midpoint of side AC then,

Ky +Xz ¥y +}"z]

Coordinates of E = [ '3

—1+5 5+7
2 2

=(2,6)
Hence F is the midpoint of side AB then,

Ky +Xo }'1"'}'2]

Coordinates of F = [ -

—1+3 5+1
2 72

=(1,3)
Area of triangle = 5 (V2 —ya) + %2 —y) + 1y —y2))

Now Area of triangle DEF = é [4(6—3)+2(3—4)+ 1(4—06)]
1

=-[12-2-2
[ |

_l
—5[3]

=4

Therefore Area of A ABC=4 Area of A DEF.
Hence Proved.

6 A. Question

Three vertices of a triangle are A(1, 2), B(-3, 6) and C(5, 4). If D, E, and C,
respectively, show that the area of triangle ABC is four times the area of
triangle DEF.

Answer



Given: ABC is a triangle with points (1, 2), (-3, 6), (5, 4)
To prove: The area of triangle ABC is four times the area of triangle DEF

We know that

D

Area of triangle = i 1% (¥2 —Va) + %5, (y2 —y1) + X3 (y; — ¥2)|
Then,

Area of triangle ABC = ; [((D{(6—4)}—3(4—-2)+5(2—-06)|

12 6— 20
-3 |

=12
Now we have to find point D, E, F
Hence D is the midpoint of side BC then,

Coordinates of D = [HHZ Fl+}'2]

2

-3+5 6+4
2 2

=(15)

Hence E is the midpoint of side AC then,

Coordinates of E = [H—HZ w]

£z

[1+5 2+ 4

=(3,3)



Hence F is the midpoint of side AB then,

Xy +Xo }’1"'}’2]

Coordinates of F = [ S

[1—3 2+6

= ('1' 4)
Area of triangle = 5 %1 (y2 —¥3) +X2(ya —¥y1) +X3(y1 — ¥2)|

Now Area of triangle DEF = §|l[3— 4)+3(4—-5)—1(5—-13)]|
1

=[-1-3-2
= ]

L 6
=Z1-6l

=3

Therefore Area of A ABC =4 Area of A DEF.
Hence, Proved.

6 B. Question

Find the area of the triangle formed by joining the mid-points of the sides of
the triangles whose vertices are (0, -1), (2, 1) and (0, 3). Find the ratio of this
area to the area of the given triangle.

Answer
Let ABC is a triangle with points (0, -1), (2, 1), (0, 3)
To Find: Ratio of area of triangle ABC to triangle DEF

We know that

D

Area of triangle = ; %, (v, = va) + %, (va —vy) + %3 (v, — v2)I



Then,

Area of triangle ABC = $|D(1 —3)+2(3+1)+0(—1-1)]

1
=3 8]
=4
Now we have to find point D, E, and F.
Hence D is the midpoint of side BC then,

Coordinates of D = [HHZ Fl”FZ]

2

[E-I-ﬂ 1+3

=(1,2)
Hence E is the midpoint of side AC then,

Kj+Ez ¥V +}"z]

Coordinates of E = [ i

ﬂ+ﬂ_l+ﬂ
L2 2
=(0,1)

Hence F is the midpoint of side AB then,

. X, +3 +
Coordinates of F = [%, %]

0+ 2 —1+1]
L2 2
=(1,0)

Area of triangle = ; 1%, (¥2 —¥a) + %, (y3 —y1) +X3(y; — y2)|

Now Area of triangle DEF = = |1(1—0) +0(0 —2) + 1(2— 1)|
L1+t
= S[1+1]

_1
= [2]



=1

Therefore Area of A ABC= 4 Area of A DEE
Then, The ratio of ADEF and AABC = 1:4

7. Question

Find the area of a triangle ABC if the coordinates of the middle points of the
sides of the triangle are (-1, - 2), (6, 1) and (3, 5).

Answer
Given: Coordinates of middle points are D(-1, -2), E(6, 1) and F(3, 5).

To find: Area of triangle ABC
A

D
_ 1
Area of triangle = 5 X1 (y2 —¥a) + %2 (ya —y1) + X3 (y1 — v2)
Now Area of triangle DEF = ; |—1(1—-5)+6(5+2)+3(—2—-1)|

1
=_[4+42-9
51 ]

! 37
= [37]

27 .
=3 square units

. 37 :
Hence the area of ABC is ~ square units

8. Question

The vertices of AABC are A(3, 0), B(0, 6) and (6, 9). A straight line DE divides
AABC _

AADE

AB and AC in the ratio 1:2 at D and E respectively, prove that

Answer

Given, ABC is a triangle with vertices A(3, 0), B(0, 6) and C (6, 9)



To find: 228 _ g
SMADC

We know that

B C

Area of triangle = i %3 (y2 —¥3) + %2 (ya —¥1) +X3(y; — ¥2)|

Now Area of triangle DEF = ~[3(6—9) +0(9 — 0) + 6(0 — 6))|
1

=-[-9-36
(-9 - 36
Loas

— > [-45]

45 .
= ? square units

Now, According to the question,

DE internally divides AB in the ratio 1:2 hence

Coordinates of D = [

Iy Xo+ MoX, Iy Vot mz}rl]

mi+m2 ' ml+m?2

1xD+2x31x6+2xﬂ
B 2 ’ 142

EE]
13’3

=(2,2)

E internally divides AC in the ratio 1:2 hence

Coordinates of D = [

my Xo+ Mo, M,y Ya+ mz}rl]

mi+m2 ' ml+m?2

1Xx6+2%3 1><9+2><U]
2+1 ’ 1+2

(12 9]
(33



= (4,3)

Now Area of triangle ADE = ; |3(2—3) +2(3—-0) +4(0—2)]|

L 3+6—8
=3 |

(RA]]

S Square units

Therefore, Area of AABC = ? sq. units

Hence, Area of ABC = 9. Area of ADE
9. Question

If(t,t-2),(t+3,t)and (t + 2, t + 2) are the vertices of a triangle, show that its
area is independent of t.

Answer
Given a triangle with vertices (t, t-2), (t+3, t) and (t+2, t+2)

A

Area of triangle = é 1% (¥2 —¥a) + X5 (y2 —y1) + X3 (y; — ¥2)|

= %|t(t— (t+2)+ (t+3)((t+2) —(t—2)) + (t+2)((t—2)— 1|
= S1H2) + (t+2)(0} + (t+ 2)(~2)]

= —[2t — 2t — 4]

[ Y Y -

= 2 sq units



Hence, t is not dependant variable in the triangle.
10. Question

If A(x,y), B(1, 2) and C(2, 1) are the vertices of a triangle of area 6 square unit,
show that x+y=15 or-9

Answer
Given: A triangle with vertices A(x, y), B(1, 2) and C (2, 1)
To find: x + y = 15 or -9

The area is 6 square units.

Area of triangle = ; 1% (¥2 —¥a) + %, (ya —y1) + %3 (y; — ¥2)|

%p;(z— D+1(1—y)+2(y—2)|=6

[x+1-y+2y-4]=12

[x+y-3]=12

X +y =15

Hence, Proved

11. Question

Prove that the points (a, b+c), (b, c+a) and (c, a+b) are collinear.
Answer

Given: A(a, b + ¢), B(b, c +a) and C(c,a + b)

To prove : Given points are collinear

We know the points are collinear if area(AABC)=0
_ 1
Area of triangle = 2 1% (Y2 —¥3) + % (ya —¥1) +%3(y1 —¥2)[=0

Then,

Area

=§[a{(u:+ a)—(a+b)}+bf(a+b)—(b+)}+cf(b+c)—(c+a)}

1
=E[a{c+a—a—b}+b{a+b—b—c}+c{b+c—c—a}



=%[a{.:—b}+b{a—c}+c{b—a}]

=0
Hence, Points are collinear.
12. Question

If the points (x1y1), (X2, y2) and (x3, y3) be collinear, show that

Y2—¥3 Y371 Y17¥2 _ 0
X)X3 X31¥ XX

Answer
Given : A(x1, y1), B(x2, y2) and C(x3,y3)

We know the points are collinear if area(AABC)=0
_ 1
Area of triangle = 2 1%, (¥2 —¥a) + % (ya —y) +%3(y1 —y2)[= 0
1
Then, Area = S {X1¥2 —X1¥2 +X3¥3 — XV + X3y — X3¥,} =0

Now, Divide by x, %, X

1 {(Xl}’z —X1¥3) | (X2¥3 —X2¥1) | (X3¥;— Xa?z)} B
= = + + =0
2 Xy XoXg X X5 X¥g XXX,

Taking common x,,%, and X, respectively

1{X1(Fz —V3a) X%(ya—vyd) %y _Fz)]
= — + + =0
2| X X,Xg X XoX3 XyXoX,

[(}’2 —va) a—vy) (vi-— Yz)}
= + +

Hence, Proved.

13. Question

b

d

If the points (a, b), (a1, b1) and (a-ay, b-bq) are collinear, show that — = b_
d

| 1

Answer

Given (a, b), (a1, b1) and (a-aq, b-bq)



We know the points are collinear if area(AABC)=0

_ 1
Area of triangle = ~ [x;(y2 — ¥3) + X, (y3 —¥1) +X3(y1 —y2)| = 0
Then, Area

= ~{a(by— (b—by) +a,{(b—by) —b} +(a—a)(b—b,} =0

1

{ab+a1b1}=ab—ab1—a1b+a1b1
- ab1 - alb= 0
-ab1=alb

Therofe, We can write as

Hence, Proved.

14. Question

1
Show that the point (a, 0), (0, b) and (1, 1) are collinear if — + E =1
d

Answer
Given: (a, 0), (0,b) and (1, 1)

We know the points are collinear if area(AABC)=0
_ 1
Area of triangle = 3 1%, (¥2 —¥a) + X (ya —y1) +%(y1 —y2)[=0

Then, Area = - {a(b—1) + 0{1 — 0} + 1(0—Db)} =0

1
E[ab—a-l—ﬂ—%ﬂ—b]:ﬂ
ab-a-b=0

ab=a+b

. 11
Since,-+-=1
a b



a+b_

ab
Then,a+ b =ab
1+1 1

a b

Hence, Proved.

15 A. Question

Find the values of x if the points (2x, 2x), (3, 2x+1) and (1, 0) are collinear.
Answer

Given (2x, 2x), (3, 2x+1) and (1, 0)

We know the points are collinear if the area(AABC)=0
_ 1
Area of triangle = 3 %1 (¥2 —¥2) + % (¥2 —y1) + X (y1 — ¥2)[= 0

Then, Area = - |2x(2x+ 1—0) +3(0— 2x) + 1(2x — 2x — 1)| = 0

1
E[4x2+2x—6x—l] =0

4x2-4x-1=0
4x2-2x-2x-1=0
2x(2x-1)-1(2x-1)=0
(2x-1)(2x-1)=0

1
Hence, X = 2

15 B. Question

Find the value of K if the points A(2, 3), B(4, k) and C(6, -3) are collinear.
Answer

Given A(2, 3), B(4, k) and C(6, -3) are collinear

To find: Find the value of K

So, The given points are collinear, if are (AABC)=0

= Area of triangle = %{Xl (2 —Va) + % (ya —vy) +%3(y; — v2)} =0



Then, > [{2(k+ 3)} + {4(—3 = 3)} + {6(3 - K)}] = 0

=2k+6-24+18-6k=0

=-4k=0

Hence, K=0

15 C. Question

Find the value of K for which the points (7, -2), (5, 1), (3, k) are collinear.
Answer

Given A(7,-2), B(5, 1) and C(3, k) are collinear

To find: Find the value of K

So, The given points are collinear, if are (AABC)=0
, 1
= Area of triangle = 5{}‘11 (¥2 —V3) +X(y3 —y1) + X3 (y1 —y2)} =0
Then, > [{7(1 - K)} + {5(k +2)} + {3(-2 - 1)} = 0
=7 - 7k +5k+10-9=0
=-2k+8=0
Hence, K =4
15 D. Question
Find the value of K for which the points (8, 1), (k, -4), (2, -5) are collinear?
Answer
Given A(8, 1), B(k, -4) and C(2, -5) are collinear
To Find: Find the value of k

So, The given points are collinear, if are (AABC)=0

_ 1
= Area of triangle = 5{:"11 (¥2 —V3) + X (y3 —y1) +X3(y1 —¥2)} =0
Then, > [{8(—4+ 5)} + {k(—5 — D} + {2(~1+ 4)}] = 0

= 8(1)+k(-6)+2(3) =0

=8-6k+6=0



=-6k=-14
Hence, K =§

15 E. Question

Find the value of P are the points (2, 1), (p,-1) and (-1, 3)collinear?
Answer

Given A(2, 1), B(p, -1) and C(-1, 3) are collinear

To find: Find the value of p

So, The given points are collinear, if are (AABC)=0

_ 1
= Area of triangle = 5{31 (V2 —Va) +%(y3—y1) +%(y1 —y2)}=0
Then, > [{2(—1— 3)}+ {p(3 — D} +{-1(1+ 1)} =0

= 2(-4)+p(2)-2=0
=-8+2p-2=0
=2p=10
Hence,p=5

16. Question

Show that the straight line joining the points A(0, -1) and B(15, 2) divides the
line joining the points C(-1, 2)and D(4, -5) internally in the ratio 2:3.

Answer
Given, A(0, -1) B (15, 2) divides the line on points C(-1, 2) and D(4, -5)

To Prove. Straight line divides in the ratio 2:3 internally

The equation of line = (y—yi) = Fx—z:il (X —x%4)
Now, Equation of line BC = (y + 1) = 12_++10 (x —0)
3x
= (y+ 1) =—
y+D=1¢
X
=(y+1)=-
y+1D=¢

=>5y+5=x



Therefore, x - 5y =5 ---(1)

—5—-2

4+1

Now, Equation of line BC = (y —2) = (x+1)

= (y—2)=%?(x+ 1)

=>5(y-2)=-7x+1)
= 5y-10=-7x-7
Therefore, 7x +5y = 3 ---(2)

On solving equation (1) and (2)

Now, Point of the intersection of AB and CD is O (1, -2 )

Let us Assume that AB divides CD at O in the ratio m:n, then

mM.X-+1LX,

x coordinate of O =
m-—+n

4m—n

m-+n
=4m - n=m+n
=4m - m = n+n
=3m=2n
_111

2
=_=3 Hence Proved
I

17. Question

Find the area of the triangle whose vertices are

((a+1) (a+2), (a+2)), ((a+2) (a+3), (a+3)) and ((a, 3) (a+4), (a+4))
Answer

Given, A triangle whose vertices are A ((a+1)(a+2), (a+2))

B ((a+2)(a+3), (a+3)) and C = ((a+b)(a+4), (a+4)).

To find: Find the area of a triangle.



B C

Since, Area of triangle = é{:{l (¥, —Va) + X (y3 -y ) + X3 (y, — 20} =0

Then, =
;[(a+ Da+2){(a+3)-(a+4)}+(@+2)(a+3){(a+4) -

(a+2)}+(a+3)a+4){(a+2)—(a+3)}]
=$[[a2 +3a+2) (- +@*+5a+6)(2)+(@%+7a+12)(—1)]

=-[-a?—3a—2+2a’ +10a + 12 —a + 7a + 12]
Common terms will be canceled out
1
=3 [2]
Hence, = 1 sq unit

18. Question

The point A divides the join of P(-5, 1) and Q(3, 5) in the ratio k:1. Find the
two values of k for which the area of AABC, where Bis (1,5) and C is (7, - 2) is
equal to 2 units in magnitude.

Answer
Given: A divides the join of P(-5, 1) and Q(3, 5) in the ratio k:1
To Find: Two values of K

A divides join of PQ in the ratio k:1 hence

Coordinates of A = [

My Xot MaXy My Ye+ Mo J_]

mi+m2 ' ml+m?2

_[Bk—5 5k+1]
S lk+1k+1

3k-35 s5k+1
k+1 " k+1

Now, We have A [ ] B (1,5), and C(7, -2)

Now, The area of ABC is equal to the magnitude 2 (Given)



Area of ABC = §|X1(}’2_}’3)+Xz (V3 —y1) +%3(y1 — y2)l
lBk_5(5+2)+1 5 (5k+1) L7 (5k+1) &
k+1 K+ 1 K+ 1

1 3k—5(?)+1(—2k—1—5k—1)+? (5k+1—5k—5)
Z2lk+1 k+1 K+ 1

21k—35+(—?k—2)+? (—4) _ 4

T Tk+1 k+1 k+1//)|
21k —35 (—?k— 2) (—28) _4

w1 \wx /T \\kx /)| T

21k —35 + (=7k—2)(-28)| _ .
k+1 B

=2

=2

14k - 66 = 4k + 4
14K - 66 = -4k - 4
10k = 70

18k = 62

Hence,k=7andk = 3?1

19. Question

The coordinates of A, B, C, D are (6, 3), (-3, 5), (4, -2) and (x, 3x) respectively. If
ADBC 1

= —, find x.

AABC 2

Answer
Given A, B, C, and D are (6, 3), (-3, 5), (4, -2) and (X, 3x) respectively.
and ADBC = 2AABC

To find: Find x.

Since Area of triangle = 51 X (v, —va) + %, (v; — v ) + x5 (y, — v2))

Now, The area of ADBC = é [x(5+2) — 3(—2— 3x) + 4(3x — 5)



1
= E[E}H— 2+ 6 +3x + 12x — 20]

1
= —[22x— 14
5 [22x— 14]

= 11x - 7 sq units

Now, The area of ADBC = g [6(5+2)—3(—2—3) +4(3—5)
1
= ;[42+15 8]

1-’-}9
~ 5[49]
49
2

According to question, ADBC = 2AABC

49
- =2(11x=7)

= 49 = 4(11x - 7)

= 49 = 44x - 28
= 44x =77

77
=X = —

44

7
Hence, X = "

20. Question

If the area of the quadrilateral whose angular points taken in order are (1, 2),
(-5, 6), (7,-4) and (h, -2) be zero, show that h=3.

Answer
Given: vertices of the quadrilateral be A(1, 2), B(-5, 6), C(7, -4) and D(h, -2).
Let join AC to form two triangles,

Now, We know that

Area of triangle = 51 (2 —va) + % (y3 —yi) + %2 (v — v2)}



Then,
Area of triangle ABC = 51 [1(6+4) —5(—4—2)+7(2—6)]

=2[10 + 30 — 28]

12

2

= 6 sq units

Now, Area of triangle ADC = é [1(—2+4)+h(—4-2)+7(2+ 2)]

=§[2—6h+28]

=~ [—6h + 30]

=3h-15
Area of quadrilateral ABCD = Area of triangle ABC+ Area of triangle ADC

=3h-15+6

Hence, h is 3
21. Question

Find the area of the triangle whose vertices A, B, C are (3, 4) (-4, 3), (8, 6)
respectively and hence find the length of the perpendicular from A to BC.

Answer
Given: A triangle whose vertices A (3, 4) B(-4, 3), C(8, 6)
To find: Find the area of Triangle and length of AD

A

o



Area of triangle = 51 12 —¥3) + %2 (y3 —y1) +%3(y1 — ¥2)}
Then,

Area of triangle ABC = 51 13(3—6) —4(6— 4) +8(4 — 3)|

=2|—9—8+8|

g
2

= 4 square units
We need to find the length of AD on BC

Hence, We need to find the slope first,

The slope = F_—Z _}il
Ko —Xy
Now the slope of BC = 2 _ o5
—1+3 2

If AD perpendicular BC then the slope of AD is = —

e

Therefore, The equation of is (y - y1) = m(x - X1)

1
y+D==3 (-5
S5y +5=-x+5
22. Question

The coordinates of the centroid of a triangle and those of two of its vertices
are A(3, 1), B(1, -3) and the centroid of the triangle lies on the x-axis. Find the
coordinates of the third vertex C.

Answer
Given: A(3, 1) and B(1, -3)

To find: Find the coordinate of the third vertex C.



o
D

Let Assume C = (a, b)

3+l+a 1-3 +b]

Centroidon C = [ ,
3 3

[4 +a —-2+b
L33
Therefore, G(1, 0) as it lies on x-axis

=>4+a=3

Hence, C is (-1, 2)
23. Question

The area of a triangle is 3 square units. Two of its vertices are A(3,1), B(1,-3)
and the centroid of the triangle lies on x-axis. Find the coordinates of the
third vertex C.

Answer

Given: Coordinates of Triangle are A(3, 1) and B(1, -3)
Centroid of triangle lies on x- axis.

Let the third coordinate be C(x, y)

Centroid of the triangle with vertices (x4, y1), (2, ¥2), (3, ¥3) is given by,

C(X, Y) _ (3'-'1."‘3;2"‘3'-'3’ }'J.+};Z+}'3)

The y coordinate of centroid will be 0, as it lies opn x - axis.

Therefore,



y1+y2+y3=0

1-3+y3=0

y3 =2

So, C(x, y) becomes (x, 2)

We are given that the area of triangle = 3 square units.

We know that,

_ 1
Area of triangle = 3 (2 = ¥a) + % (V2 — y1) + %3 (¥, — ¥2)3
Putting the values we get,

3=§[3(—3—2)+1(2—3)+x{1+3)]

-15-1+4x=6
4x =22

22
X =—

4

. . 22
Hence, coordinates of the third vertex are C (T’ 2).

24. Question

The area of a parallelogram is 12 square units. Two of its vertices are the
points A(-1, 3) and B (-2, 4). Find the other two vertices of the parallelogram,
if the point of intersection of diagonals lies on x-axis on its positive side.

Answer

Given: The area of a parallelogram is 12. A(-1, 3) and B(-2, 4)
To find: Find the other two vertices of the parallelogram.
Let Cis (x,y) and A(-1, 3)

Since, AC is bisected at P, y coordinate ( when p = 0)

Then, FTH =0

y=-3

So, Coordinate of C is (x, -3)



Now, Area of parallelogram ABCD = area of triangle ABC + Area of triangle
BAD

Since, 2(Area of triangles) = area of parallelogram

We have, A(-1, 3) B(-2, 4) and C(x, -3)

Now, Area of triangle = 51 (¥ —ya)+ % — v +x:(y; —v2)}
Then,

Area of triangle ABC = ; [-1(4+3)—2(—3—-3)+x(3 —4)]
1

6=2[-7+12—x]
1

6= E [5 — X]

12=5-x

So,x=-7

Hence, Coordinate of C is (-7, -3)
In the same we will calculate for D
Let Dis (x,y) and A(-2, 4)

Since, BD is bisected at Q, y coordinate ( when Q = 0)
Then, FTM =0

y=-4
So, Coordinate of C is (x, -4)

We have, A(-1, 3) B(-2, 4) and C(x, -4)

Now, Area of triangle = 51 Xy, —ya) + % (ya —yy) +%3(y, —¥2)}
Then,

Area of triangle ABC = = [~1(4 + 4) — 2(—4 — 3) +x(3 — 4)]
6=>[-8+14—x]

6=§[e—x]



12=6-x

So,x=-6

Hence, Coordinate of D is (-6, -4)
Hence, C (-7,-3) and D(-6, -4)
25. Question

Prove that the quadrilateral whose vertices are A(-2, 5), B(4,-1), C(9, 1) and
D(3, 7) is a parallelogram and find its area. If E divides AC in the ratio 2:1,
prove that D, E and the middle point F of BC are collinear.

Answer

Given: Let ABCD is a quadrilateral whose vertices A(-2, 5), B(4,-1), C(9, 1) and
D(3, 7).

To prove: ABCD is a parallelogram .

We have to find |AD|, |AB|, |BC|, IDC|

The distance between two sides = *JI (%, — %02+ (v, — y,)2

|AD| = \/(3+2)2+ (7—5)2

=29

|AB| = /(4 +2)2 + (1 + 5)2
=72
IDC|=,/(9—3)2+ (1—7)2

=72

IBC| = /(9 —4)2+ (1 +1)2
=29
Therefore, AB = DC and AD = BC

Hence, ABCD is a parallelogram

i j k
Now, The Area of ABCD is=|axb|=|6 —6 0
5 2 0

[ oli=ls obi+ls Zlx



=0i- 0j+42k

|axb| = 42

Hence The area of parallelgram is 42
26. Question

Prove that points (-3, -1), (2,-1), (1, 1) and (-2, 1) taken in order are the
vertices of a trapezium.

Answer

Given: Points of the quadrilatreral A(-3, -1), B(2, -1), C(1, 1), and D(-2, 1).
To Prove: ABCD is a trapezium

Proof:

For proving ABCD to be a trapezium, we need to prove that two of the sides
are parallel.

Therefore, AB and CD are parallel.
For proving ABCD a trapezium,

Slope of AB = Slope of CD

—1+1

Slope of AB = 0

+3

Slope of CD = =0
-2-1

Hence, the quadrilateral is a trapezium.



