DETERMINANTS

Area of a Triangle (fagsis Fa%+ ):

The area of a triangle whose vertices are (X1, Y1), (X2, ) and (xs, y3), is given by:

(X1, Y1), (X2, Y2) S (x5, y3) AR RFR fAos 96" FamT oo @7 q=w
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Remarks (¥337):

(i)  Since area is a positive quantity, we always take the absolute value of the
determinant in (1).

AR @Fa%d 51 ¥a9F WA, AN sy {f@3F ()F @=5es
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(i)  If area is given, use both positive and negative values of the determinant for
calculation.
Fa%d 07 NfFE, [AMAFER yamE A€ 30, @G TF T
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(ili)  The area of the triangle formed by three collinear points is zero.
17 @y e FmE afe Gess wamT T |

EXERCISE 4.3

1.(i1) Find area of the triangle with vertices (2, 7), (1, 1), (10, 8).
2,7), (1, 1), (10, 8) e ™8 fagss Fawe Tfasar |

Solution: Let us consider vertices of the triangle as A(2, 7), B(1, 1) and C(10, 8).

§91 T, fagomE AT @361 A2, 7), B(1, 1) WF C(10, 8) |

We know that, the area of a triangle whose vertices are (X1, Y1), (X2, y2) and
(X3, ¥3), is
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Here (RAT®), X1=2, y1=7, X,=1, ¥»=1, X3=10, y5=8.

. 2 7 1
-. area of the triangle ABC (ABC BQ\‘M (Fazd) = E 1 11
10 8 1

:%{ZQ—B)—YQ—10)+K8—MD}:%;quMt(a#ﬂ$$)

2. Show that points A(a, b + ¢), B(b, ¢ + a), C(c, a + b) are collinear.

Solution: If the points A(a, b + ¢), B(b, ¢ + a) and C(c, a + b) are collinear, then the
area of the triangle ABC will be zero.

a b+c 1

Area of the triangle ABC :% b c+a 1
c a+b 1

a a+b+c
==|b a+b+c [Applying C, »C, +C, ]
c a+b+c

a1l
=%(a+b+0) b 1 [Taking a+b+c as common from C, ]

c 1
=0 [-.C,=C, ]

Hence, the points A(a, b + ¢), B(b, ¢ + a) and C(c, a + b) are collinear.

Page 2 of 3



3.(i) Find values of k if area of triangle is 4 sg. units and vertices are (k, 0), (4, 0), (0, 2).
(k, 0), (4, 0), (0, 2) 7 fAF® fagem Fawd 435 938 T, k T T
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Solution: Let us consider vertices of the triangle as A(k, 0), B(4, 0), C(0, 2).
¥ T, faoe®E WA @F2r Ak, 0), B4, 0), C(0, 2) |

k 0
4 0
0 2

:%|{—2(k—4)}| [Expanding along C, (C, ST A" 3(9)]
L —K+4]
According to the question (SE3I(®),
Area of triangle ABC = 4 sq. units  (ABC fagsid (Famed = 435f a59)
=|-k+4]=4
On taking positive sign, we get (¥5TF 5% AN T13)
-k+4=4 =k=0
On taking negative sign, we get (A°TF o=t AN 113)
~(k+4)=4 = k=8,

Area of the triangle ABC (ABC faesis (Fa%) :%
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