NCERT Solutions for Class-XII Maths

Chapter-4.3

NCERT Math Class 12

Find area of the triangle with vertices at the point given in each of the following:
(@) (1,0), (6,0),(4,3)

(i1) (2,7),(1,1),(10,8)

(111) ('23'3)9 (392)7('19'8)
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(1) A(1,0), B(6,0), C(4,3)

: 1
Area of triangle = 5 X
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Area of triangle ABC =

1 01
1
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31

4
= L[10=3)-06~4)+ 1(18-0)] = 1 (15)=7.5 squarc units

(1) 4(2,7), B(1,1), C(10,8)
2 71
Area of triangle ABC = 1 1 11
10 8 1

= %[2(1 —8)=7(1-10)+ 1(8 —10)] = % (47) = 25.5 square units

(ii1) (-2,-3), (3,2),(-1,-8)

-2 -3 1
Area of triangle ABC = 1 3 2 1
-1 -8 1

= %[—2(2 +8)+ 33+ 1)+ 1(24+2)] = % (-30)=-15

Area of triangle ABC = 15 square units

Show that points A(a, b + ¢), B(b, ¢ + a), C (c, a + b) are collinear.
Given vertices of the triangle are A (a, b+ c¢), B (b,c+a),C(c,a+b)



Let the vertices of the triangle be given by (x1, y1), (X2, ¥2), (X3, ¥3)

x y 1

1 1 1
Area of triangle is given by A = S5 1
x y 1

3
For points to be collinear area of triangle = A =0
So, we have to show that area of triangle formed by ABC is 0
a b+c 1

3

. 1
Area of triangle=A= —|b c+a 1
c a+b 1

Expanding the determinant along Row 1
A="%x[ax{(cta)x1l—-(a+tb)yxl)—(b+tc)x{bxl-cx1}+1x{bx(at+b)-c
x (c+a)}]

A=Yax[ax(c+ta—a—b)—(b+c)x(b—c)+1x(ab+b?>—c?-ca)

A=Y x[ax(c—b)—(b>—c?)+1 x(ab+b*>—c?—ca)]

A =Y % (ac—ab —b? + ¢? + ab + b? — ¢ — ca) sq units

A =" % 0 sq units

~A=0

-~ Given vertices of the triangle are A (a, b + ¢), B (b, c + a), C (c, a + b) are collinear

Find value of k if area of triangle is 4 sq. units and vertices are
(1) (k, 0), (4, 0), (0, 2)

(11) (_29 0)5 (07 4)3 (Oa k)

(1) Ak, 0), B(4, 0), C(0, 2)

Area of triangle :%

S
b o O
_ =

= %[k(0—2)—0(4—0)+ 1(8 -0)] = % (2k+8)=—k+4

According to question, area of triangle ABC = 4 square units
Therefore, |-k+4/=4 = —-k+4=14

=>-k+4=4 or —k+4=-4

=k=0 or k=8

Hence, the value of k are 0 and 8

(1) 4(-2, 0), B(0, 4), C(0, k)



| -2 0 1
Area of triangle ABC = 5 0 41
0 51

= L1241 -00-0)+10-0)]= L (8+2k)=—4+k

According to question, area of triangle ABC = 4 square units

Therefore, |4 + k| =4 = 4+k=+4
=-4+k=4 or 4+k=-4
=k=28 or k=0

Hence, the value of k are 0 and 8.

(1) Find equation of line joining (1, 2) and (3, 6) using determinants.
(i1) Find equation of line joining (3, 1) and (9, 3) using determinants.
(i)

Equation of line joining points (x1, y1) & (X2, y2) is given by 5 X,

x .y
Given points are (1, 2) and (3, 6)

1 21
Equation of line is given by % 3 6 11=0
x y 1

S VX [1x(6x1-yx1)=2x@x1-xx1)+1x(3xy-xx6)]=

=2[(6-y)-2xB3-x)+By—-6x)]=0x2
=>6-y-6+2x+3y—-6x)=0
=>2y—-4x=0

>y-2x=0 =>=>y=2x

=~ Required Equation of line is y = 2x

(i)

RIS

Equation of line joining points (x1, y1) & (X2, y2) is given by 5 X,
A

Given points are (3, 1) and (9, 3)

I|=0
1

0
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1|=0
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311
Equation of line is given by %9 3 11=0

x y 1
SBX[3x@x1-yx)—1xOx1-xx1)+1xOxy—-xx3)]=0
>BxB-y)-1xO-x)+Oy-3x)]=0x2
=(9-3y-9+x+9y-3x)=0
=>6y—-2x=0
=>2x-6y=0 =>x-3y=0
=~ Required Equation of line is x — 3y =0

If area of triangle is 35 sq. units with vertices (2, —6), (5, 4) and (k, 4). Then k is
(a) 12

(b) -2

(c)-12,-2

(d)12,-2

A(2,-6), B(5.,4), C(k, 4)
2 -6 1
Area of triangle 4BC =% 5 4 1
k4 1

= %[2(4—4)+6(5—k)+ 120 — 4k)] = % (30 = 6k + 20 — 4k) = 25 5k

According to questions, area of triangle ABC = 35 square units
Therefore, |25 — 5k| = 35

= 25-5x=135
=25-5k=35 or 25 -5k=-35
:>k:_—10=—2 or k:@:IZ

5 5

Hence, the option (d) is correct.



