Exercise 4.3

1. Find the area of the triangle with vertices at the points
given in each of the following:
@ @, 0), (6, 0), (4, 3) @ 2, 0, (1, D, (10, 8)
(lli) (— 2’ - 3)7 (39 2)’ (_ 1’ - 8)'
Sol. (i) Area of the triangle having vertices at (1, 0), (6, 0), (4, 3)

1 % y 1 1 1 0 1
= Modulus of 5| % Yo 1| = 3 6 0 1
x3 y3 1 4 3 1

Expanding along first row,

- %[1(0 _3)- 06 — 4) + 1(18 — 0]

i.e., Area of triangle = modulus of %(— 3 + 18)

15 15
o= 5 sq. units
(".© Modulus of a positive number is number itself)
(i1) Area of the triangle having vertices at (2, 7), (1, 1), (10, 8).
1 X1 Y1 1 2 7 1
= Modulus 0f§ X Yo | = 1 1 1
X3 Y3 1 10 8 1

Expanding along first row

N | =

%[2(1 -8 — 7(1-10) + 1(8 — 10)]

S lpcnrte 2= tcave3-2
2 2
1
= —(63 ~ 16
2 ( )
4
i.e., Area of triangle = ?7 = g $qQ. units.

(".© Modulus of a positive real number is number itself)
(iit) Area of the triangle having vertices at
(-=2,-3),@3,2),(-=1,-8)is

1 X1 N 1 1 -2 -3 1
Modulus of 5| %2 Yo 1|=—-] 3 2 1
X3 Y3 1 -1 -8 1

22 +8) -(=3)(3+1) + 1(— 24 + 2)]

N N

[~ 2(10) + 3(4) — 22] = %(— 20 + 12 - 22)



Sol.

Sol.

1 1
= —(-42+12)= = (-30)=-15
2( +12) 2( )

Area of triangle = Modulus of — 15 i.e., = | — 151
= 15 sq. units
(*.© Modulus of a negative real number is negative of itself)
Show that the points A(a, b + ¢), B(b, ¢ + a), C(c, a + b) are
collinear.
The given points are A(a, b + ¢), B(b, ¢ + a), Clc, a + b).

1 x oy 1
Area of triangle ABC is modulus of B X9 ¥y 1
xg y3 1
1 a b+c 1
==|b c+a 1
2
c a+b 1 A
Expanding along first row, 5 - c

= %[a(c +a—-—-a-b)—(b +c)b-c)+1bla+b)—clc+a))l

= %[a(c—b)—(bz—cz) + (ab + b% — ¢ — ae)]

= 1(ac—ab—b2+c2+otb+bz—cz—ac)= %(O):O

Area of AABC = 0
Points A, B, C are collinear (See above figure).

le.,

. Find values of k if area of triangle is 4 sq. units and

vertices are:
@) (k, 0), (4, 0), (0, 2) @) (- 2, 0), (0, 4), (0, k).
(i) Given: Area of the triangle whose vertices are (%, 0), (4,
0), (0, 2) is 4 sq. units.

1 x oy 1
= Modulus of 5 X9 ¥y 1| =4
x3 ¥z 1
1 E 0 1
= Modulus of 3 4 0 1| =4
0 2 1
Expanding along first row,‘ %{k(O -2)-0+18-0)} | =4

= ‘%(—2k+8)‘ =4 = |-k+4|=4

= —k+4=1%14

[(Ifxe Rand | x | = a where a > 0, thenx =+a]
Taking positive sign, — &k + 4 = 4

= —k=0 = k=0



Sol.

(i1)

@)
@ii)

@

(i0)

Taking negative sign, — &k + 4 = — 4

= —k=-28 = k=8 Hence k =0,k =8.
Given: Area of the triangle whose vertices are (— 2, 0),
(0, 4), (0, k) is 4 sq. units.

1 XN
= Modulus of 3 X9 Y9
X3 3
-2 0
0 4
0 %

= Modulus of =4

e N

Expanding along first row, ‘ %{— 24-k)-0+10-0)}| =4

= ‘é(—8+2k)‘ =4 = |-4+k|=4

= -4 +k=14
(. If| x| =a wherea >0, then x =+ a)
Taking positive sign, -4 + k=4 = k=4+4=28
Taking negative sign, -4 +k=-4 = k=0
Hence, k =0,k =8.
Find the equation of the line joining (1, 2) and (3, 6)
using determinants.
Find the equation of the line joining (3, 1) and (9, 3)
using determinants.
Let P(x, y) be any point on the line joining the points (1, 2)
and (3, 6).

Three points are collinear.

Pxy) (1,2) Px.y) 3.6 Py
Area of triangle that could be formed by them is zero.

x y 1 1 x oy 1
= 5|1 2 1/=0 S| %2 2 1
3 6 1 x3 yg 1

Multiplying both sides by 2, and expanding the
determinant on left hand side along first row,
x(2-6)—-y(1-3)+16-6)=0

= —4x + 2y = 0. Dividing by —2,2x —y =0
or —y=-—2x ie., y=2x which is the required equation
of the line.
Let P(x, ¥) be any point on the line joining the points (3, 1)
and (9, 3).

Three points are collinear.



5.

Sol.

Pxy) G Px,y) (9,3) PKxy)
Area of triangle that could be formed by them is zero.

x oy 1
:>§311=0
9 3 1

Multiplying both sides by 2 and expanding the determinant
on left hand side along first row,
(1 -3)-yB-9+19-9 =0

= —2x+6y=0
Dividing by — 2, x — 3y = 0 which is the required equation
of the line.

If area of triangle is 35 sq. units with vertices (2, - 6),
(5, 4) and (&, 4). Then k is

A) 12 ®B) -2 ) -12,-2 D) 12, - 2.
Given: Area of triangle having vertices (2, — 6), (5, 4) and (%, 4) is
35 sq. units.

1 X1 Y1 1 1 2 -6
Modulus of 5| % ¥ 1(= 5 5 4 14| =35 (Given)
x3 ¥z 1 k 4
Expanding along first row,
%{2(4—4)—(—6)(5—k)+1(20—4k)} ‘ =35
= ‘%{0+30—6k+20—4k}‘ = 35
= ‘é(50—10k)‘ =35 = |25 -5k |=35
= 25 — bk =+ 35
[ If | x| = a where a > 0, then x = + a]
Taking positive sign, 25 — 5k =35 = — 5k =10
= = -1 =-2
5

Taking negative sign, 25 — 5k = — 35
= —-5k=-60 = k=12
Thus, k=12, -2 .. Option (D) is the correct answer.





