Class 10 Maths Chapter 7-Coordinate Geometry

EXERCISE 74

If (— 4, 3) and (4, 3) are two vertices of an equilateral triangle, find the coordinates of the third vertex,
given that the origin lies in the interior of the triangle.

Solution:
Y
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B(4, 3) B(4, 3)
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Let the vertices be (x,y)
Distance between (x,y) & (4,3) is = V((x-4)* + (y-3)?) .....(1)
Distance between (x,y) & (-4,3) is = V((x+4)> + (y-3)). ... 2)
Distance between (4,3) &(-4,3) is =V((4+4)> + (3-3)?) = (8)>=8
According to the question,
Equation (1)=(2)
(x-4)*=(x+4)?
x2-8x+16=x*+8x+16
16x=0
x=0
Also, equation (1)=8
(x-4)*+(y-3)=64. ........ 3)
Substituting the value of x in (3)
Then (0-4)*+(y-3)>=64
(y-3)*=64-16
(y-3)>=48
y-3=(H)43
y=3(+) 43
Neglect y = 3+443 as if y = 3+44/3 then origin cannot interior of triangle
Therefore, the third vertex = (0, 3-4V3)

1. A (6,1),B (8,2) and C (9, 4) are three vertices of a parallelogram ABCD. If E is the midpoint of
DC, find the area of A ADE.
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Solution:

According to the question,

The three vertices of a parallelogram ABCD are A (6, 1), B (8, 2) and C (9, 4)

Let the fourth vertex of parallelogram = (x, y),

We know that, diagonals of a parallelogram bisect each other
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Since, mid - point of a line segment joining the points (xi, y1) and (X2, y-) is given by,

(3‘1“‘-“2 FJ."‘}"Z)
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Mid - point of BD = Mid - point of AC
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50, we have,
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And,
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2+y=5—=y=3

S0, fourth vertex of a parallelogram is D (7, 3)
Now,

Mid - point of side

DC :(? +9.3+4)
2 2

= (83)

+ Area of AABC with vertices (X1, y1), (X2, y2) and (Xs, ys);

= Va[Xi(y2 - y3) + Xa(ys — y1) + Xs(y1 — y2)|

=~ Area of AADE with vertices A (6, 1), D (7, 3) and E (8, (7/2))
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s=2e(3-2) + 7 (2-1) + 8(1-3)]
Sox ()00 +-2)

1 (35
iz
2\2
_1 (-_3)
T 2\z
= - % but area can’t be negative
Hence, the required area of AADE is % sq. units

2. The points A (x1, y1), B (x2, y2) and C (x3 y3) are the vertices of ABC.
(i) The median from A meets BC at D. Find the coordinates of the point D.
(ii) Find the coordinates of the point P on AD such that AP : PD=2:1
(iii) Find the coordinates of points Q and R on medians BE and CF, respectively such that
BQ:QE=2:1andCR:RF=2:1
(iv) What are the coordinates of the centroid of the triangle ABC?
Solution:
According to the question,
The vertices of AABC=A,Band C
Coordinates of A, B and C = A(x1, y1), B(x2, ¥2), C(Xs, y3)
(1) As per given information D is the mid - point of BC and it bisect the line into two equal parts.
Coordinates of the mid - point of BC;

Ko + X3 yo }'3)
r

BC—( 2 2

Mz + X3 ¥z +¥a
> (T*T)
(i1) Let the coordinates of a point P be (x, y)

A(x, y1)
2

P+
1

B(le Y2) C(X?;r y3)

Given,
The ratio in which the point P(x, y), divide the line joining,
A(x1, y1) and D((x2+x3)/2 , (y2t+y3)/2)) = 2:1
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Then,
Coordinates of P =

+ +
zx(xzzxz)+1>:x1 2x(¥)+1><y1]

r

2+1 2+1

By using internal section formula;
m;X; +mzX, m,¥s +m2?1)
—\ my+m, = my +my

_ (Ep Xzt XE) Yat¥: "‘F:L)

r

3 3
(ii1) Let the coordinates of a point Q be (p, q)

("1""‘3 Fl"‘?x)
e joining B(x., v.)and EY 2 2/ in the ratio 2:1,
Coordinates of Q =
2% %}+1sz zx@]wlxh
2+1 ! 2+1

r

(xl +Ez: Xy Vit ¥: "‘Fz)
— 3 3

Since, BE 1s the median of side CA_ So BE divides AC in to two equal parts.
~ mid - point of AC = Coordinate of E;

("1""‘3 F':L"‘Fa)
E= 2 ' o2

=0, the required coordinate of point Q;

Xy HEz + X3 Y1+F2+Yz)

Q= 2 ! 2
Now,
Let the coordinates of a point E be (a, )
Given,
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(3‘1 +Xz ¥yt }'2)
Point R (o, B) divide the line joining C(x3, y3)and F* 2~ 2 in the
ratio 2:1,
Then the coordinates of R
zx(’”J’T’{z)+1><x3 EX(WT?Z)+1><}'3
2+1 ! 2+1

(KJ. + Xz + X3 }'l+}'2+}'3)
= 3 ' 3
Since, CF 15 the median of side AB.

5o, CF divides AB 1n to two equal parts.
~ mid - point of AB = Coordinate of F;

(KJ. +Hz ¥y + }'z)
F= 2 'z

=0, the required coordinate of point B
(KJ. + Xz + X3 }"J."‘}"z"‘}"a)
3 ! 3

(iv) Coordinate of the centroid of the AABC;

. (Sum of all coordinates of all vertices 5Sum of all coordinates of all verti::es)
a 3 ’ 3
{-“1 THz A Xy Yuty¥o F }'3)

3 ! 3
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