Coordinate Geometry: Exercise - 7.3

Q.1 Find the area of the triangle whose vertices are:

(i) (2’ 3)9 (_13 0)’ (2, - 4) (ii) (_ 57_1), (3’ - 5)’ (57 2)
Sol. (i) Given: Vertices of triangle, Let P = (x,, y1) = (2, 3),

Q = (X3, y2) = (-1, 0) and R = (x5, y3) = (2, —4)
Thus, Area of APQR: % [X:(y2 — ¥3) + X (Y3 — Y1) + X3(y1 — ¥2)]

= — [2(0 +4) + (-1) (-4-3) + 2(3-0)]

N N -

(8 + 7+ 6) = 21/2 = 10.5 sq.units
Thus, the area of the triangle = 10.5 sq. Units
(ii) Given: Vertices of triangle, Let P = (x4, y1) = (-5, -1),
Q = (X2, ¥2) = (3, -5) and R = (x5, y3) = (5, 2)
Thus Area of APQR: % [x:(Y2 — ¥3) + X2 (V5 — y1) + X3(V1 — ¥2)]

1
= S1-5(-5-2)+ 32+ 1)+ 5(-1+5)]

1 1
= — +9+20)= —-x6
2(35 9 ) 2><4

= 32 sq. Units
Thus, the area of the triangle = 32 sq. Units

Q.2 In each of the following find the value of 'k' for which the points are collinear:
() (7,-2), (5,1, (3, k) (i) (8,1), (k, — 4), (2, - 5)
Sol. (i) Let the points be P = (x4, y1) = (7, —2), Q = (X2, y2) = (5, 1)
and R = (x5, y3) = (3, k).
If these points lie on a line, then Area of triangle PQR should be zero.
Area (APQR) =0

1
= E [x:i(y2 — y3) + X2 (¥5 = y1) + X3(y1 — y=)] =0

>7(1-k)+5k+2)+3(-2-1)=0
=>7-7k+5k+10-9=0

=8 -2k=0
=>2k=8
>k=4

Thus, the points are collinear for k = 4

(ii) Let the points be P = (x4, y1) = (8, 1), Q = (X2, y2) = (k, —4)
And R = (%3, y3) = (2, -5).
If these points lie on a line, then Area of triangle PQR should be zero.
Area (APQR) =0

1
= E [Xi(y2 — y3) + Xo (y3 — y1) + X3(y1 = y2)] = 0

=>8(—4+5)+k(-5-)+2(1+4)=0
=>8-6k+10=0
= —6k=-18
>k=3
Thus, the points are collinear for k = 3.




Q.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 area of
the given triangle.

Sol. Suppose, the vertices of triangles ABC, A = (x,, 1) = (0, —-1),

B= (X2: Y2) = (27 1) and C = (XS’ y3) = (0, 3)'

A0, - 1)

R(0, 1) Q(1,0)

C(0, 3) P(1, 2) B(2. 1)
. ) 1
Since, Area of the triangle: > [x:(y2 — ¥3) + X2 (¥3 — ¥1) + X3(y1 — ¥2)]
1
So, Area (AABC) = > [0(1-3) + 2(3 + 1) + 0(-1-1)]

1
= E(o+8+o)=4sq.Units

Since, triangle PQR is formed by joining the mid-points of the sides of the triangle ABC. So, Vertices of
triangle PQR are:

LtP(0+2 3+1 2+0 1 1 0+0 3 1)

22) =P, 2;Q (== ) Q(1,0)and R (— R (0,

Now area of Triangle PQR: = % [1(lo-1D)+1(1-2)+0(2-0)]

1
—(-1-1+0)=-1
2( )

1 sq. unit (numerically)

Thus, the Ratio of the area (APQR) to the area (AABC) =1: 4.

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

5), (3, —2) and (2, 3).
Sol. Suppose, P (- 4,-2),Q (-3, -5), R(3, —2) and S (2, 3) are the vertices of the quadrilateral PQRS.

So, the area of quadrilateral PQRS = Area of A PQR + Area of A PRS
1
Since, Area of the triangle: > [x:(Y2 — ¥3) + X2 (V5 — Y1) + X3(y1 — y2)]

1 1

=5 [-4(5+2)=3(2+2)+3(-2+5)]+ 5[4 (-2-3) +3(3+2) + 2 (-2 +2)]
1 1

=§(12—0+9)+ 5(20+15+0)

=% (21+35) = % x 56 = 28 sq. Units
Thus, the area of quadrilateral PQRS = 28 sq. units




Q.5 You have studied in class IX (Chapter 9 Example 3) that a median of a triangle divides

it into two triangles of equal areas. Verify this result for A ABC whose vertices are A (4, —6),

B (3, —2) and C (5, 2).

Sol. Given: AD is the median of A ABC, therefore, D is the mid-point of BC as shown in fogure. So,

coordinates of D are:
D(3+75 ,2%2) =D (4, 0).

A4, - 6)

B(3,-2) D4,0)  C(5.2)

1
Now, area of AADC by the formula: > [X1(y2 = ¥3) + X2 (Y3 — ¥0) + X3(y1 — ¥2)]

%[4(0-2)+4(2+6)+5(—6—o)]

%(—8 +32 - 30)

1
:—X—6:—
2 3

= 3sq. units (Since area cannot be negative)

1
Now, area of AABD by the formula: > [X:(Y2 = ¥3) + X2 (V3 — Y1) + X3(y1 — ¥2)]

= % [4 (-2 - 0) +3(0 + 6) + 4(-6 + 2)]
= % (-8+18-16)
1
=5 (-6)
=-3

= 3 sq. units (Since area cannot be negative)
from above, area (AADC) = area (AABD)
Therefore, It is proved that the median of the triangle divides it into two triangles of equal areas.




