“Coordinate
Geometry

Lesson at a Glance

1.
2,
3.

4,

5.

6.

10.

The coordinate axes intersect each other at the origin.
The coordinates of the origin are (0, 0).

The distance of a point from the y-axis is called its
x-coordinate (or abscissa).

The distance of a point from the x-axis is called its
y-coordinate (or ordinate).

The coordinates of a point on the x-axis are of the form
(x’ 0)- N

The coordinates of a point on the y-axis are of the form
(0, y).

The graph of ax + by + ¢ = 0 (a, b are not simultaneously
zero) is a straight line.

The graph of y = ax? + bx + ¢ (¢ # 0) is a parabola.
Distance between the points A(x;, y,) and B(x,, y,) is given by

AB = yzy -5, + (3, - 3,2 .
The distance of a point P(x, y) from the origin O(0, 0) is

OP = \/x2+y2.

The coordinates of the point which divides the line segment
joining the points A(x;, ;) and B(x,, y,), internally, in the
ratio m; : mq are

my+tm, | omy+my
The coordinates of the mid-point of the line segment joining
2 ' 2 )

(mlrg +max My, + myy, J

the points A(x;, ¥;) and B(x, y,) are (
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13. Area of a triangle having the vertices A(x;, y,), B(x,, y,) and

Clx,, y5) is given by

1
Area of AABC = 2 |11(y2 —¥3)+ 23y — y) + x3(y - J’z)I
This is the numerical value of the area.

14. If the three points A(x;, y;), B(xy, ¥3) and C(xg, y;3) are
collinear, then the area of the triangle formed by these

points must be zero,

ie, x(y5—y3) + xX3(ys —y1) + x50y, —¥2) = 0.

15. The coordinates of the centroid of a triangle formed by the

pOlIltS A(xl’ yl), B(xzs yz) and C(xS’ y3) are

Xy +12 +x3 y1+y2 +y3
3 ’ 3 -

TEXTBOOK QUESTIONS SOLVED

Exercise 7.1 (Page - 161-162)
1. Find the distance between the follciving pairs of points:

@@« @ -57,-1,3
(ﬁi) (al b); ('— a, — b)

Sol. () Distance = J(4-2%+(1-3)° = J4+4

= 8 =22 units.
(i) Distance= \(-1+52 +(3-77 = /16+16
= 442 units.

(ifi) Let points be A(a, b) and B(-a, —b), then
AB = \(~a-a® +(b-b? = \[(-2a)" +(~2b)

= J4a® + 46 = 2a® + b2 units.

2. Find the distance between the points (0, 0) and (36, 15).
Can you now find the distance between the two towns A

and B discussed below as following:

“A town B is located 36 km east and 15 km north of the

town A”.

www.cbsepdf.com


http://www.cbsepdf.com

CCORDINATE GEOMETRY 261

Sol. Distance = /(36 - 0)% + (15 0)% = 1296 + 225

= J1521 = 39.

Yes, we can find the distance between the two towns as
given below.

Y

A N

B(38, 15)
w E
r (0’ O) ~ S
v

From figure two towns are situated at A(0, 0) and B(36, 15).
Distance, AB = 39 km.

3. Determine if the points (1, 5), (2, 3) and (- 2, — 11) are
collinear.

Sol. Let points be A(1, 5), B(2, 3) and C(-2, — 11).
AB= 2 -1"+@-5 =VI+4 =5;

BC = \/(—2— 22 +(- 11~ 3)2 = 16 + 196

= 212 = 253;
AC= \c2- 12 + (-11- 5 = V9 + 256
= 265

As we can not get as relation that one distance is equal to
sum of other two distances, hence the points are not
collinear.

4. Check whether (5, - 2), (6, 4) and (7, - 2) are the vertices of
an isosceles triangle.

Sol. Let points be A(5, —2), B(6, 4) and C(7, —2).

AB:\/(6—5)2+(4+2)2 =\/1+36=J3_7
BC= (7 - 67 + (-2- 42 = 1+36 = 37

www.cbsepdf.com


http://www.cbsepdf.com

262

MarHEMATICS—X

b.

Sol.

AC=J7-b6F +(-2+2° =J4+0=2

As two distances are equal, i.e., AB = BC and one distance
is not equal to the sum of others two, hence given points
are the vertices of an isosceles triangle.

In a classroom, 4 friends
are seated at the points A,
B, C and D as shown in
figure. Champa and
Chameli walk into the
class and after observing
for a few minutes Champa
asks Chameli, “Don’t you
think ABCD is a square?”
Chameli disagrees. Using
distance formula, find
which of them is correct.

10
9
8 &
7 Bl
6
0
g " A cH
T 4
N
2 .
] D

123 45678 910
Columns

According to figure, coordinates of the points are A(3, 4),
B(6, 7), C(9, 4) and D(6, 1).

AB = J6-3P+(7-47 = 9+9

BC = JO-62+@-T7? = \9+9

CD = (6-97 +1-4° = 9+9

DA = (6~ 37 +(1-4)

I

AC = {9-37%+@-47 = J36+0

BD = |(6-67+(1-7° = 0+36

As sides are equal and diagonals are also
ABCD is a square. Therefore, Champa is correct.

I

i

3v2
342
32

J378 =342

6

6

equal. Hence

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

G (-1,-2,0,12,-30
) (-3, 5,3 D03 -1-49

i) &, 5), (7, 6), (4, 3), (1,

2)
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Sol. (@) Let the points be A(- 1, _ 2), B(1, 0), C(- 1, 2) and
D(- 3, 0) of a quadrilateral ABCD.

© AB= JA+12+(0+2° = Jd+4 =22
BC= (-1-12+(@2-07 = .,1+4 =242
CD = J(-3+1?+(0-2° = Jd+4 =22
DA = J(-1+3"+(-2-07 = JA+4 =242
AC = {J(-1+17 +(2+ 27 . 0+16 =4

BD = (-3-12+(0-0% = ,16+0 =4

As sides AB, BC, CD, DA are equal and diagonals AC,
BD are also equal. Hence quadrilateral ABCD is a

square.
(@) Let the points be A(- 3, 5), B(3, 1), C(0, 3) and
D(- 1, 4). -
» AB=B+32+1-5° = [36+16
= V52 =213
BC=0-32+@-1° = .9+4 =13
CD = (-1-0P +(-4-3? = f1+49 = V50
=52
DA={(-3+1%+G+4* = JE+81 = 85
AC= J0+32+@-57 = 9+4 = 13

BD = {(-1-82+(-4-1) = \[16+25 = V4l

Here, AB = AC + BC, iie, 2413 = V13 + 13, true.
So, A, B and C are collinear.
Hence, no quadrilateral exists.
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(@#7) Let the points be A(4, 5), B(7, 6), C(4, 3) and D(1, 2).

. AB = J(7-47+(6-5" = Jo+1 = 10

BC = J4-72+(B-6F = J9+9 =32
CD = J1-47 +@-3F = Jo+1 = 10

DA= Jd-17+5G-2° = J9+9 =32
AC = J4-47+3-57 = J0+4 =2

BD = \[(1_7)2 +(2-867° = J:ETG+16 = 2413
As AB = CD, BC = DA and AC # BD
Hence, quadrilateral is a parallelogram.

7. Find the point on the x-axis which is equidistant from
2, —-58)and (- 2, 9.
Sol. Let P(x, 0) on x-axis be equidistant from A(2, —5) and

AP=BP = 4z - 27 + (0 + 57

= Jx + 2% + (0 — 9°
= 2 Adx +4+25=x*+4x +4+ 81
= —Bx=56 = x=-"1.
Point is (-7, 0).

8. Find the values of y for which the distance between ihe
points P(2, — 3) and Q(10, y) is 10 units.

Sol J10-27 +(y+8F =10 = 64+ 9 +6y +y" =100
= Y+ -27=0 = (y+9INy-3=0
= y=-9, 3.

9. If @0, 1) is equidistant from P(5, — 3) and R(x, 6), find the
values of x. Also find the distances QR and PR.

Sol. As Q(0, 1) is equidistant from P(5, — 8) and R(x, 6).
g PQ = RQ
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= JO0-52+1+37 = {(0-27+(1-6)
Squaring and simplifying,
25+ 16 =22 + 25
= 22=16 = x=*4
Point R is R(4, 6) or R(- 4, 6).
With point R(4, 6),

QR = J4-02 +(6-1° = 16+25 = a1

PR = J4-52+(6+3° = J1+81 = B2
With point R(- 4, 6),

QR = (c4-07+(6-1° = J16+25 = Va1

PR = (c4-57+(6+3° = BI+81 = 92.

10. Find a relation between x and y such that the point (x, y) is
equidistant from the points (3, 6) and (- 3, 4).

Sol. If P(x, y) is equidistant from the points A(3, 6) and
B(- 3, 4), then

AP = BP

= Ju -8 +(y-6F =& +3°+ (-4

= 2-6x+9+y> 12y +36 =22 +6x+9+)
-8 + 16

= -12x — 4y + 20 =0

= 3x +y — 5 = 0 is the required relation.

Exercise 7.2 (Page — 167}

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

8-3 -6+21) .
m**z?]' bes (1 3

2. Find the coordinates of the points of trisection of the line
segment joining (4, — 1) and (- 2, - 3).
Sol. Let P and Q be the points of trisection.
' P divides AB in the ratio 1 : 2.

Sol. Coordinates of point are (
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Hence, coordinates of P

A4 —1) P Q B(-2-3)
are

~2+8 -3-2 -5 o )
> — d
P( 1+2 1_,_2):59’1)(2, 3]andQ ivides AB in

the ratio 2 : 1.

-4 + 4 —6—1) .
, i.e.,

Hence, coordinates of Q are Q( 3 3

5

3. To conduct Sports Day activities, in your rectangular shaped
school ground ABCD, lines have been drawn with chalk
powder at a distance of Im each. 100 flower pots have
been placed at a distance of 1m from each other

1
along AD, as shown in figure. Niharika runs Zth the
distance AD on the 2nd line and posts a green flag. Preet

1
run.s'i5th the distance AD on the eighth line and posts a
c

T

gl’

1 2 3 4 5 6 7 é 9 10
red flag. What is the distance between both the flags? If

B
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Sol.

Sol.

5.

Sol.

Rashmi has to post a blue flag exactly halfway between the
line segment joining the two flags, where should she post
her flag?
Position of green flag is G(2, 25).
Position of red flag is R(8, 20).

Distance between these two flags,

ie, GR= 8-27+(@-257 m= 36+25 = J61 m.
Let Rashmi has to post a blue flag at B mid-way of GR.

248 25+20
Mid-point of GR is [T ;

], ie., (5, 22.5)

Hence, Rashmi has to move in 5th line at a distance of
22.5 m,

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

Let the ratio be &k : 1,

then 6k -3 -8k +10
E+1 Rk+1

) = (-1, 6).

L Gk-3 L g ZBR¥I10
E+1 ) E+1

= 6k -3=—%k-1 and -8Bk +10=6k + 6

= Tk = 2 and -14k=-4

= k= -3— in both cases.

Therefore, the required ratio is % 01, ie,2:17.

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.

Let ratio be k : 1, then point of division is

(—4k+1 5k—5)

E+1 Ek+1

5k — 5
If this point lies on x-axis, theny =0 = :'_'_1 =0
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= k=1

— 1
Ratioisl:landpointofdivisionis[ 4+ ,0],i.e.,

2
(:_3’ 0)_
2
6. If (1, 2), (4,5, (x, 6) and (3, 5) are the vertices of a
parallelogram taken in order, find x and ».

Sol. We know that diagonals of a parallelogram bisect each

other.

1
Therefore,[ ;x 2+6] ( ,5+yJ

D(3, 5)

7 C(x, 6)

- 1+« = 2 and 4= 5+
2 2
= 6 and y = 3.
A1, 2) B(4.y)

7. Find the coordinates of a point A, where AB is the diameter
of a circle whose centre is (2, — 3) and B is (I, 4).
Sol. Centre P is mid-point of AB.

2 2 Ax, ¥) B(1, 4)
ﬁ w

rr1l 2 and Y4 _ -3
2 2 \
= x=3 and y =-10. Hence coordinates of A are
(3’—10).

8. If A and B are (- 2, - 2) and (2, — 4) respectively, find the

3
coordi-nates of P such that AP = 7AB and P lies on the
line segment AB.

Sol.AP:%AB = 7AP = 3(AP + PB)

AP 3

4AP = 3PB —_= =

= = PB - 1
ie, AP:PB=3:4

Coordinates of P are (

i.e :3__—20
e | )

6-8 -12-8
83+4> 3+4 )
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9. Find the coordinates of the points which divide the line
segment joining A(- 2, 2) and B(2, 8) into four equal parts.
Sol. Here, the given points are:
A(-2,2)and B (2, 8)
Let P,, P, and P; divide AB in four equal parts.

A-2,2 P P, Py B8
AP, =P, P,=P,P;, =P, B
Obvmusly, P, is the Imd point of AB
Coordmates of P, are:

-2+2 248
5 g or (0, 5)
Again, P, is the mid point of AP,.
-. Coordinates of P, are: t

-24+0 2+5 1 7
(555 or (-23)
Also P; is the mid point of P, B.
~. Coordinates of P; are:

0+2 5+8 11:_3_
2> 2 |72

Thus, the coordinates of P, P, and P, are:
S 13
(, 5), l‘ I’E and l’_2_ respectively.

10. Find the area of a rhombus if its vertices are (3, 0), (4, 5),
(+~1, 4 and (- 2, — 1) taken in order.

[Hint: Area of a rhombus = % (product of its diagonals)]

Sol. ‘AC = J-1-3%+@4-0) = 16+16 =42
BD = VE2-4P +(-1-572 = f36+36 = 642

D-2,—-1) C{-1,4)

Aren of rhombus = -;: x AC x BD

1
=§x4J§ x 642 = 24 sq. units.

A3, 0) B(4, 5)
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Exercise 7.3 (Page — 170)

1. Find the area of the triangle whose vertices are:
(i) (2’ 3); ("' 1’ 0), (2, - 4) (ii) (_' 5, - 1): (31 - 5)} (5: 2)

Sol. (i) Area of A -];[2(0 +4)-1-4-3)+2B-0]

2

l[8 7 6]-E units
58+ 7+6l= 5 sq .

(i) Area of A = %[—5(—5 —D+32+ 1) +5-1+5)

I

1
5[35 + 9 + 20] = 32 sq. units.

2. In each of the follcwing find the value of %, for which the
points are collinear.

(i) (7’ - 2): (59 1)’ (3; k) (ii) (8.o 1), (k’ - 4): (21 - 5)
Sol. (i) If points are collinear, then area of triangle = 0

= %[7(1—k)+5(k+2)+3(—2—1)]=0

1
= 5[7—7k+5k+10—9]=0
= —-2+8=0 = k=4

@G = %[8(—4+5)+k(—5—1)+2(1+4)]=0

= 8-6k+10=0 = 6k=18 = k=3

3. Find the area of the triangle formed by joining the mid-
points of the sides of the triangle whose vertices are 0 -1,
(2, 1) and (0, 3). Find the ratio of this area to the ared of
the given triangle. A(0,-1)

1
Sol. ar(AABC) = E[O(l -3)+2@8+1) F(1,0) £oomeees E{D, 1)

+ 0(~1 —-1)] sq. units.
= 4 sq. units...(i) B{2,1) D(1,2) C(0,3)
Also coordinates of mid-points of sides
are D1, 2), EQO, 1) and F(1, 0)
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. arMADEF) = %[1(1 ~0) + 000 — 2) + 12 — 1)] sq. units

= 1 8q. unit (i)
From (i) and (if), we have
ar(AABC) : ar(ADEF) = 4 : 1.

4. Find the area of the quadrilateral whose vertices, taken in
order, are (- 4, — 2), (- 3, - 5), 3, — 2) and (2, 3).

Sol. Let A(-4,~2), B(-3,-5), C (3, —2)and D (2, 3) be the
vertices of the quadrilateral.

Let us join diagonal BD.

D (2,3)

C(3,-2)

A (4,-2)

Now, ar (A ABD)

ar (A CBD)

i

I

B (-3,-5)

1
32 (H-56-3+-3B--2)}+2

(- 2) -5

1 ‘
3 () -8)+(=3)(B)+2(-2+5)]
1

2 [32 + (-~ 15) + 6]

1 23 .

E[—33] = _2‘— 8q. units
%[3(—5—3)+(—3){3—(—2)l+2
{~2) - (- B)]
%[3(~8)+—3(5)+2(3)]

1

E [- 24 —- 15 + 6]
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= %[—33] = %:isq. units, (numerically)
ar (A ABD) + ar A CBD

23 33 .
s . units
[2+ 2)5(1

= 5—26 sq. units = 28 sq. units.
B. You have studied in Class IX, (Chapter 9), that a median of
a triangle divides it into two triangles of equal areas. Verify
this result for AABC whose vertices are A(4, — 6), B(3, — 2)
and C(5, 2).
Sol. Let AD be median of AABC. Then D is mid-point of BC.

Therefore, coordinates of D are (5 ; 3, -2+ 2], e.,

Since, ar (quad ABCD)

ar (quad ABCD)

2
4, 0).
1
ar(AABD) = 5[4(—2 —0)+ 3(0 + 6) + 4-6 + 2)] ’
= %[—-8 + 18 — 16] (: |-31 = 3 sq. units.
ar(AADC) = %[4(0 —2)+ 42 +6) A48
+ 5(-6 — 0)] I
= l! 8+32-301
T2
_ % I-6] = 3 sq. units,2®~2 DO 062
Hence, ar(AABD) = ar(AADC). Henee proved.

Exercise 7.4 (OPTIONAL) (Page - 171-172)

1. Determine the ratio in which the line 2x + y -4 =0
divides the line segment joining the points A2, — 2) and
B3, 7).

Sol. Let the ratio be & : 1, Then coordinates of point of division

3 +2 Tk — 2
are , .
E+1 E+1
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Sol.

Sol.

This point must lie on the line 2x + ¥ — 4 = 0, so we have

2(3k+2)+(7k—2)_4=0
E+1 E+1

= 6k+4+Tk-2-4k—-4=0 = 9% -2=0
- _2
T 9

.. 2 ,
Therefore, the required ratio is 9 :1, ie,2:9.

Find a relation between x and y if the points (x, y), (1, 2)
and (7, 0) are collinear.

If (x, y), (1, 2) and (7, Q) are collinear, then the area of
triangle formed by these points must be zero.

Area of A =0

= %[x(2—0)+1(0-~y)+7(y—2)]=0

= 2 -y +Ty—-14=0 = 2x+6y—-14 =0

= x + 3y — 7 = 0 is the required relation.

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

Let P(x, y) be the centre of the circle passing through
A(6, —6), B(3, —7) and C(3, 3). Then by definition,

AP = BP = CP
S>Ja-62+(y+6? =Jx-37+(y+ T
=Jz - + (-3 .6

From (i), consider, \/(x -3 +(y+ TP

= Jx - 3% + (y - 3
Squaring and simplifying, we get
2B +9+2 +14y+49 =22 —6x + 9+ -6y + 9
= 2WA=-40 = y=-2 (1)
Again from (i), consider,

Ja - 6% + (y+ 67 = Jix - 3% + (y + 7

Squaring and simplifying, we get
22— 12c +36+° + 12y + 36 =22 —6x+ 9 +5° + ldy + 49
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Sol.

= -6x-2y+14=0 = 3Ix+y—-T7=0
Substituting the value for y from (i), we get
3x-2-7=0 = =9 = x=3
Hence, the centre is P(3, - 2).
D C(3, 2)

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

Let the coordinates of point B of A B(c,B)
the square ABCD be (o, f) 1,2

AC = [B+1)+(2-27 = 16 =4

4
AB:BC=E=2\/§

Also, AB= (0+1?+(B-27 =22
= o?+20+1+PP-4p+4=8
= o +Pi+20—-—4p=3 )

And  BC = [a-32+@-27 =22
On simplifying, we have
oZ+pP-6o-4p=-5 «(E)

Subtracting (iZ) from (¢{) and simplifying, we obtain

a=1
Substituting a = 1 in ({) and simplifying, we obtain

B=0,4
Hence, the coordinates of other two vertices are (1, 0) and
1, 4.

The Class X students of a secondary school in Krishinagar
have been allotted a rectangwlar plot of land for their
gardening activity. Saplings of Gulmohar are planted on the
boundary at a distance of 1m from each other. There is a
triangular grassy lawn in the plot as shown in the figure.
The students are to sow seeds of flowering plants on the
remaining area of the plot.

() Taking A as origin, find the coordinates of the vertices

of the triangle.

(@) What will be the coordinates of the vertices of APQR if
C is the origin?

www.cbsepdf.com


http://www.cbsepdf.com

COORDINATE (SEOMETRY 275

ERLBRBBBQBB838888 B
2 8
2L 2
& B
QL 1%
2 12
@ 8
Q 2
QReseRReaesa’zazay |8
Al 23456780910 D

Also calculate the areas of the triangles in these cases.
What do you observe?

SOL (i) P(4: 6), Q(39 2)3 RJ(G, 5)
(@) P(- 12, - 2), Q(- 13, — 6), R(- 10, — 3)
Area of APQR in case (i)

- ‘%[4(2—5)+3(5~6)+6(6—2)] sq. units

9
5. units = 2 54 units.
8. The vertices of a AABC are A{4, 6), B(1, 5) and C(7, 2). A
line is drawn to intersect sides AB and AC at D and E

respectively, such that % = %ﬁ— = % Calculate the area
of the AADE and compare it with the area of AABC. (Reecall
“The converse of Basic Proportionality Theorem” and
“Theorem of Similar Triangles taking their Areas and

Corresponding Sides’).

1
~[-12-3+24
2[ + 24]

AD 1
Sol. We have E=Z
AB 4
= AD T 1
AD+DE_E
= AD 1

AD DE 4 3

- i R A .

AD AD 1 1
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1+DE _,.3 DE 3
= AD- "1 T ADT1
= AD:DE=1:3

Thus, the point D divides AB in the ratio 1 : 3
~. The coordinates of D are:

[(1x1)+(3x4) (1x5)+(3x6)]

b

1+3 1+3
1+12 5+18
or |’ 4 ? 4

13 23
or (Z’ Z]
Similarly, AE : EC=1:3
ie., E divides AC in the ratio 1 : 3
= Coordinates of E are:

A|i(1x7)+(3><4) 1><2+3x6]

2

1+3 1+3
7+12 2+18
or 4 » 4

19 .
—,5
01'[4’]

Now, ar (A ADE)
[ (23 13 19 23
_4(T_B)+_4—(5_6)+Z(6_Z)]

j(23-20)+2_3(1)+2(24-23)]

4 4
(4, 6)
A

3——4—+1—6'

[48+52+18] 15 .
———IE———'-EEzm.mMm.

Area of A ABC

13 19]

MR- Nl N-= N
Y

- S G- +1@-0+T6-5)] 1% .2
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7.

Sol.

Il

N N[ N =

[(4x3)+1x(-4)+7x1]

[12 + (- 4) + 7]

15
) = o 54 units.

—_—
-
[ 3]

15
ar (A ADE) 32 15 2 1
oW, ————— =L = 94 - =y -
ar (A ABC) 15 32715 18

2

= ar (A ADE) : ar (A ABC) = 1 : 16.

[Use the result ‘if two triangles are similar, then their

areas are proportional to the squares of their corresponding

gides.’]

Let Al4, 2), B(6, 5) and C(1, 4) be the vertices of A ABC.,

(@) The median from A meets BC at D. Find the
coordinates of the point D.

(%) Find the coordinates of the point P on AD such that
AP :PD =2:1.

(iZ) Find the coordinates of points @ and R on medians BE
and CF respectively such that BQ : QE = 2 : 1 and
CR:RF=2:1

(ivy What do you observe?

[Note: The point which is common to all the three
medians is called the centroid and this point divides
each median in the ratio 2 : 1.]

) If Alx;, y1), Blxy y5) and Clxg, y;5) are the vertices of
A ABC, find the coordinates of the centroid of the
triangle.

() D is mid-point of BC, so coordinates of D are

6+1 5+4 , 79
D[ 2 ’T) ie., D[2’ 2)

@ AP:PD=2:1

P divides AD in the ratio 2 : 1.
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Gid)

(i)

(v)

Coordinates of D are [

T+4 9+2 A
Coordinates of P are P(—— ——),

3’ 3 ,2)
11 11
ie, Pl o 3’ 3 .
E is mid-point of AC.
Coordinates of E are 1¢»P
5 ..Y B c
%3)

Q divides BE in the ratio 2 : 1.

b+6 6+6 11 11
Coordinates of Q are Q[—,———}, ie., Q(—',—)

3 3 3° 3
) ) (11 11
Similarly, we notice coordinates of R are R 33

P, Q and R are the same point.

All the three medians of a triangle meet at a unique
point, which is called the centroid and this point
divides each of the three medians in the ratio 2 : 1.

Let AD be a median drawn from the vertex A of the
AABC to the base BC, which meets BC at D.

Xot+X3 Yot s
2 2

The centroid of AABC divides AD in the ratio 2 : 1.
Therefore, the coordinates of centroid are

X tx+xy Nty tYs
3 ’ 3 :

8. ABCD is a rectangle formed by the points A(-1, -1), B(-1, 4),
C(5, 4) and D5, -1). P, Q, R.and S are the mid-points of

AB, BC, CD and DA respectively. Is the quadrilateral PQRS

o square? a rectangle? or a rhombus? Justify your answer.

. 3 3
Sol. Coordinate of P, Q, R and S are (—LE), (2, 4), [5,5)

and (2, —1) respectively.
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2
PQ = \}(2+1)2 +(4—§J

25

— =

QR = \/(5—2>2+(g~4)z

=

,f9+§ =
4

RS = J(2—5)2 +

SP = \/(2+1)2 +

PR = J(5+1)2 +

QS = {2-27+@4+1? =
As PQ = QR = RS = SP and PR =

Hence, PQRS is a rhombus.

3
D{5, - 1) R C(5, 4)
V61 .
2
S 4 s Q
A-1,-1) P B 1, 4)
V61
2
2 L
““1—'E = 1’94"?-5— = \/éi
2 4 2
2
—1--'?1J = \9+§ _ Y81
2 ¥ 4 2
3 3Y
E—E = J36+0 =6
\/0+25 =5
Qs.
O3
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