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EXERCISE 6.3 PAGE NO: 6.71

1. Find the area of the triangle with vertices at the points:
(i) (3, 8), (-4, 2) and (5, -1)

(ii) (2, 7), (1, 1) and (10, 8)

(iii) (-1, -8), (-2, -3) and (3, 2)

(iv) (0, 0), (6, 0) and (4, 3)

Solution:

(i) Given (3, 8), (-4, 2) and (5, -1) are the vertices of the triangle.

We know that, if vertices of a triangle are (x1, y1), (x2, y2) and (xs, ys), then the area of the
triangle is given by:

1K v 1
ﬂ. - E XE Fz 1
X3 Y3 1

Now, substituting given value in above formula

113 8 1
A==|-4 2 1
2ls -1 1

Expanding along R;
=5 B1% el Al 2
= 2 3(3)-8(-9) + 1(~6)

1
=-[9+72-6
51 ]

7
2 Square units

on

75
Thus area of triangle is 2 square units

(i) Given (2, 7), (1, 1) and (10, 8) are the vertices of the triangle.
We know that if vertices of a triangle are (xi, y1), (X2, y2) and (xs, ys), then the area of the
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triangle is given by:

111 N1 1
A = > X Y2 1
X3 Y3 1

Now, substituting given value in above formula

2 7 1
ﬂ.=£l 1 1
10 8 1

Expanding along R;

1
T2 [Elé il_?lllﬂ il * lllln él]
= 2 R(-7)~7(-9) + 1(-2)]

1
= S[-14 + 63— 2]

47
2 Sguare units

47
Thus area of triangle is 2 sguare units
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(iii) Given (-1, -8), (-2, -3) and (3, 2) are the vertices of the triangle.
We know that if vertices of a triangle are (x1, y1), (X2, y2) and (xs, ys), then the area of the

triangle is given by:

1K v 1
ﬂ. - E Xg }Fz 1
X3 ya 1

Now, substituting given value in above formula

-1 -8 1
A==|-2 -3 1
2[3 2 1

Expanding along R;
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— B L,
L[l a2 Yea2 S
_ % [~1(~5) — 8(=5) + 1(5)]

1
=—|b—40 + 5
= |
_ =3¢
2 Square units
As we know area cannot be negative. Therefore, 15 square unit is the area

Thus area of triangle is 15 square units

(iv) Given (-1, -8), (-2, -3) and (3, 2) are the vertices of the triangle.
We know that if vertices of a triangle are (xy, y1), (X2, y2) and (xs, ys), then the area of the
triangle is given by:

131 N1 1
ﬂ. = E Xg Fz 1
X3 y3 1

Now, substituting given value in above formula

10 0 1
A==l6 0 1
“la 3 1

Expanding along R;
1
=z lofs al-of3 1l +1[3 3

1
=5 [0-0 + 1(18)]

1
=3 [18]

=9 sguare units

Thus area of triangle is 9 square units

2. Using the determinants show that the following points are collinear:
(i) (51 5)1 ('51 1) and (101 7)
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(ii) (1r '1)1 (21 1) and (10, 8)
(iil) (31 -2), (8r 8) and (51 2)
(iV) (ZI 3): (-1I '2) and (5, 8)

Solution:

(i) Given (5, 5), (-5, 1) and (10, 7)

We have the condition that three points to be collinear, the area of the triangle formed
by these points will be zero. Now, we know that, vertices of a triangle are (x1, y1), (X2, V2)
and (xs, y3), then the area of the triangle is given by

1% v 1
ﬂ. - E Xg Fg 1 - ﬂ
X3 yV3 1

Now, substituting given value in above formula

5 5 1
A=-1-5 1 11 =0
10 7 1
5 5 1
=I-5 1 1
21[}?1

Expanding along R;

1 _ _
=25l al=slig ol + 2l 5l

= % [6(—6) — 5(—15) + 1(—45)]

1
= 5[-35 + 75— 45]

=0
Since, Area of triangle is zero

Hence, points are collinear

(ii) Given (1, -1), (2, 1) and (10, 8)
We have the condition that three points to be collinear, the area of the triangle formed
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by these points will be zero. Now, we know that, vertices of a triangle are (x1, y1), (X2, Y2)
and (xs, y3), then the area of the triangle is given by,

151 N1 1
ﬂ. = E Xz yz 1 = D
Xz ya 1

Now, by substituting given value in above formula

1 -1 1
A=312 1 1 =0
4 5 1
r -1 1
=2 1 1
2la 5 1

Expanding along Ry

1
=5 [ls 3l =1l 3l +1fg 5l
=%[1—5+2—4+1[}—4]

1
= E[D]

=0

Since, Area of triangle is zero.

Hence, points are collinear.

(iii) Given (3, -2), (8, 8) and (5, 2)

We have the condition that three points to be collinear, the area of the triangle formed

by these points will be zero. Now, we know that, vertices of a triangle are (x1, y1), (X2, V2)
and (xs, y3), then the area of the triangle is given by,

1% v 1
ﬂ. - E Xz Fz l == ﬂ
X3 Va3 1

Now, by substituting given value in above formula
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13 -2 1
A=5f8 8 1 =0
5 2 1
13 -2 1
=8 8 1
“Is 2 1

Expanding along R;

1
=5l 1l-zls ol + 1l ]

= 2 [3(6) - 2(3) + 1(~24)

1
= —|0
- [0]
=0
Since, Area of triangle is zero
Hence, points are collinear.

(iv) Given (2, 3), (-1, -2) and (5, 8)

We have the condition that three points to be collinear, the area of the triangle formed
by these points will be zero. Now, we know that, vertices of a triangle are (x1, y1), (X2, Y2)
and (xs, y3), then the area of the triangle is given by,

1[¥1 N1 1
fﬂ. == E Xz }?’2 1 == ﬂ
X3 V3 1

Now, by substituting given value in above formula

112 3 1
A=z|-1 -2 1f =0
5 8 1
112 3 1
-1 -2 1
s 8 1

Expanding along R;
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1 _ _ — —
a1 G P el I R |
= % [2(-10) —3(-1-5) + 1(—8 + 10)]

1
= E[—ED + 18 + 2]
=0
Since, Area of triangle is zero
Hence, points are collinear.

3. If the points (a, 0), (0, b) and (1, 1) are collinear, prove thata + b = ab

Solution:

Given (a, 0), (0, b) and (1, 1) are collinear

We have the condition that three points to be collinear, the area of the triangle formed
by these points will be zero. Now, we know that, vertices of a triangle are (x3, y1), (X2, Y2)
and (xs, y3), then the area of the triangle is given by,

1 %1 yi 1
A=%X ¥y 1 =0
Xz V3 1

Thus

13[}1
-0 b 1] =0
2:L:I_:L

Expanding along R;

L0 =z laly dl=ofy 3+l Fl

#g [a(b—1) —0(=1) + 1(-b)] = 0
l[:;1b—a—b] =0
=2

=>a+b=ab
Hence Proved

4. Using the determinants prove that the points (a, b), (a', b') and (a-a', b-b) are
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collinearifab'=a'b.

Solution:
Given (a, b), (a', b') and (a - @', b - b) are collinear

We have the condition that three points to be collinear, the area of the triangle formed
by these points will be zero. Now, we know that, vertices of a triangle are (x1, y1), (X2, V2)

and (xs, y3), then the area of the triangle is given by,

1K v 1
ﬂ. - E Xg Fz 1 - ﬂ
X3 Y3 1
Thus
a b 1
5 a' b’ 1l =0
a—a b-b 1

Expanding along R;
1 b’ 1| a” 1 a’ b’
:-ﬂ 2 [a|b—b’ 1| b|a—a’ 1| * lla—a’ b—b’l]
=}§ [a(b"—b + b")—b(a"—a + a") + 1(a'b — a’'b’'—ab’ + a’'b")] = 0
::é[a’b—ab +ab'—a'b+ab+ ab+ab—-ab'—ab’ +a'b'] =0
=ab—-ab=0
=ab'=a'b
Hence, the proof.

5. Find the value of A so that the points (1, -5), (-4, 5) and (A, 7) are collinear.

Solution:
Given (1, -5), (-4, 5) and (A, 7) are collinear

We have the condition that three points to be collinear, the area of the triangle formed
by these points will be zero. Now, we know that, vertices of a triangle are (x1, y1), (X2, Y2)

and (xs, y3), then the area of the triangle is given by,
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1[¥1 N1 1
A= E ¥ V2 1l = 0
X3 ya 1
Now, by substituting given value in above formula
11 -5 1
A= > -4 5 1| =0
A7 1
Expanding along Ry
1 5 1 -4 1 -4 5
:,5[1? 1|+5|l l|+1|l ?”:U

:}é [1(=2) + 5(—4—2) + 1(—28—=51)] = 0
:}3[—2—2[1—51—28—51] =0

=-50-10A=0
=>A=-5

6. Find the value of x if the area of A is 35 square cms with vertices (x, 4), (2, -6) and (5,
4).

Solution:

Given (x, 4), (2, -6) and (5, 4) are the vertices of a triangle.

We have the condition that three points to be collinear, the area of the triangle formed
by these points will be zero. Now, we know that, vertices of a triangle are (x1, y1), (X2, V2)
and (xs, y3), then the area of the triangle is given by,

11%1 ¥ 1
ﬁ = E Xz yz l
X3 Va3 1

Now, by substituting given value in above formula

lx 4 1
35=52—61
- 5 4 1

Removing modulus
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X 4 1
+2x 35 =12 -6 1
= 5 4 1

Expanding along R;
N D R A I [P

= [x(-10)-4(-3)+1(8-30)] =+ 70
=[-10x+12+38]=%70

= 170 =-10x + 50

Taking positive sign, we get

= +70=-10x+50

= 10x =-20

>X=—2

Taking —negative sign, we get
=-70=-10x+50

= 10x =120
=>x=12
Thusx=-2,12
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