Class XII Chapter 4 — Determinants Maths

Find area of the triangle with vertices at the point given in each of the following:

(i) (1, 0), (6, 0), (4, 3) (ii) (2, 7), (1, 1), (10, 8)

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

Answer

(i) The area of the triangle with vertices (1, 0), (6, 0), (4, 3) is given by the relation,

101

.-'1=lﬁ 0 1

431
=%:l[{}—3}—f}(ﬁ—4}+1{18—0]]

:—[ 34 ]3] =$ square units

(ii) The area of the triangle with vertices (2, 7), (1, 1), (10, 8) is given by the relation,

27 1
x‘\:l 1 1 1
o 8 1
:i[z(l 8)-7(1-10)+1(8-10)]
:%[2(—?}—?{—9)+|{—2)]

] . ] .

E[—|4+1fm.—2] E[—lﬁ—ﬁu]
=—? square units

5 5q

(iii) The area of the triangle with vertices (-2, —3), (3, 2), (-1, =8)

is given by the relation,
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-2 =3 1
A= ]5 3 21
-1 -8 1

:;:—2{2 +8)+3(3+1)+1(-24+2)]

:l'—z{m}+3(4}+ 1(-22)]

%[—2{}+12—22]

:_E:_m

2

) __|=15|=15 square units
Hence, the area of the triangle is | s .

Question 2:

Show that points

A(a,b+¢),B(b,c+a),C(ec,a +b}are collinear

Answer
Area of AABC is given by the relation,
a b+e |1
b ec+a 1
¢ a+b 1
a b+e

=—lb—a a-b (Applying R, » R, -R, andR; - R, —R,)

|
0
c—a a-c 0
a

1
“La-b)e-a)1 1 0
’ 0

a b+ec 1
=é{a—b][c—a] -1 1 0 (ApplvingR, - R, +R,)
- 0 0 0
=0 (All elements of R, are 0)

Thus, the area of the triangle formed by points A, B, and C is zero.
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Hence, the points A, B, and C are collinear.

Find values of k if area of triangle is 4 square units and vertices are

(i) (k, 0), (4, 0), (O, 2) (ii) (=2, 0), (O, 4), (O, k)

Answer

We know that the area of a triangle whose vertices are (x1, y1), (X2, ¥»), and

(x3, y3) is the absolute value of the determinant (A), where

It is given that the area of triangle is 4 square units.

(i) The area of the triangle with vertices (k, 0), (4, 0), (0, 2) is given by the relation,

]k 01
—4 0 1
2

0 21

N =

:";f{n 2)-0(4-0)+1(8-0)]

—}[—zma] =—k+4

i

amk+4=1%4

When -k + 4 = - 4, k = 8.
When -k + 4 =4, k= 0.
Hence, kK = 0, 8.
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(ii) The area of the triangle with vertices (-2, 0), (0, 4), (0, k) is given by the relation,

2 0 1

]

EU 4 1
Al 10 kI
1¢
=—[-2(4-k)]
=k—4
k—4==%4

When k-4 =-4,k=0.
When k —4 =4,k = 8.
Hence, k = 0, 8.

(i) Find equation of line joining (1, 2) and (3, 6) using determinants

(ii) Find equation of line joining (3, 1) and (9, 3) using determinants

Answer

(i) Let P (x, y) be any point on the line joining points A (1, 2) and B (3, 6). Then, the

points A, B, and P are collinear. Therefore, the area of triangle ABP will be zero.

1 2 1
l3 6 =0
2
x oy o1

:‘»%[](6—)-'}—2{3—.:%l{_3y—6x}—| 0

= 6-y—06+2x+3y—6x=1

= 2y-4x=10
= y=2x

Hence, the equation of the line joining the given points is y = 2x.

(ii) Let P (x, y) be any point on the line joining points A (3, 1) and
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B (9, 3). Then, the points A, B, and P are collinear. Therefore, the area of triangle ABP
will be zero.

31
9 3 1|=0

oy |

1
"2

:,-»%[3(3—_1-}— 1(9-x)+1(9y—3x)|=0

= 9-3y-9+x4+9y-3x=0
=6y—2x=10

= x-3y=10

Hence, the equation of the line joining the given points is x — 3y = 0.

If area of triangle is 35 square units with vertices (2, —6), (5, 4), and (k, 4). Then k is
A.12B.-2C. -12,-2D. 12, -2

Answer

Answer: D

The area of the triangle with vertices (2, —6), (5, 4), and (k, 4) is given by the relation,

2 -6 1
A=%5 4 1
ko4 1

(2(4-4)+6(5-k)+1(20-4k)

b | =

=%[30—m’<+2{]—4+’f]

~L[s0-10¢]
2

=25-5k
It is given that the area of the triangle is £35.
Therefore, we have:
= 25-5k =235
= 5{5 —k} =435
=5-k=17
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When5 - k=-7,k=5+7=12.
When5-k=7,k=5-7=-2.
Hence, k = 12, —2.

The correct answer is D.
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