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1. Prove that the following sets of three lines are concurrent:
(i) 15x—18y +1=0,12x + 10y -3 =0and 6x + 66y —11 =0
(i)3x-5y-11=0,5x+3y—-7=0andx+2y =0

Solution:

(i) 15x — 18y +1=0,12x + 10y —3=0and 6x + 66y —11 =0
Given:

15X - 18y +1=0...... (1)

12x +10y-3=0...... (i1)

6Xx + 66y —11=0 ...... (iii)

Now, consider the following determinant:

15 —18
12 10  —s3|=15(-110+198)+18(-132+18)+ 1(792 - 60)
6 66 —11

=>1320-2052+732=0
Hence proved, the given lines are concurrent.

(i)3x-5y—-11=0,5x+3y—-7=0andx +2y =0
Given:

3Xx—5y—-11=0...... (1)

5x+3y—7=0...... (ii)

X+2y=0...... (iii)

Now, consider the following determinant:

3 -5 -—-11
5 3 —7|1=3%x14+5xT7-11x7=0
1 2 0

Hence, the given lines are concurrent.

2. For what value of A are the three lines2x -5y +3=0,5x -9y +A=0and x - 2y +
1 =0 concurrent?

Solution:

Given:

2X—=5y+3=0...(1)

SX=9y+A=0...(2)

X—2y+1=0...3)

It is given that the three lines are concurrent.

Now, consider the following determinant:
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2 —5 3
15 -9 Al =0
1 -2 1

2(-9+20) +5(5-A)+3(-10+9)=0
-18+4A+25-50-3=0

A=4

-~ The value of A is 4.

3. Find the conditions that the straight linesy = myx + ¢, y = myx + ¢c,and y = mgXx +
C3 may meet in a point.

Solution:

Given:

m1X—y+C1:0 (1)

mZX—y+C2:0 (2)

MX—-y+c3=0...(3)

It is given that the three lines are concurrent.

Now, consider the following determinant:

m, —1 ¢4
“lm, —1 c|=0
m; —1 5

My(-C3 + Cz) + 1(M;C3-M3Cy) + Cy(-My + M3) =0
My (C2-C3) + My(C3-C1) + M3(C1-C2) =0
=~ The required condition is my(C,-C3) + my(C3-Cy) + m3(cy-C,) =0

4. If the lines piX + qiy = 1, pox + qoy = 1 and psx + gzy = 1 be concurrent, show that
the points (ps1, 91), (P2, 92) and (ps, gs) are collinear.
Solution:

Given:

pix+ay=1

pox +Qy =1

Pax +Qy =1

The given lines can be written as follows:
Pix+qry—-1=0...(1)

P2X+Qy—-1=0...(2)

PsX+qsy—-1=0...(3)

It is given that the three lines are concurrent.

Now, consider the following determinant:
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P 9 —1
p: q; —1
Pz q3 —1

P q; 1
P2 q; 1
Pz qz; 1

P+ q1 1
P qz 1
Pz qz 1

Hence proved, the given three points, (p1, 1), (P2, 92) and (ps, gs) are collinear.

=0

=0

=0

5. Show that the straight linesL; =(b+c)x+ay+1=0,L,=(c+a)x+by+1=0
and Lz =(a+ b)x +cy + 1 =0 are concurrent.
Solution:

Given:

Li=(b+tc)x+tay+1=0
L,=(c+ax+by+1=0
Lz3=(@+b)x+cy+1=0

The given lines can be written as follows:
(b+tc)yx+ay+1=0...(1)
(cta)x+by+1=0...(2)
(a+tb)x+cy+1=0...(3)

Consider the following determinant.

b+c a 1

c+a b 1

a+b ¢ 1

Let us apply the transformation C;—C; + C,, we get
b+c a 1 a+b+c a 1
c+a b 1l=Jlc+a+b b 1
a+b ¢ 1 a+b+c c 1
b+c a 1 1 a 1
c+a b 1Il=(R@+b+cl b 1
a+b c 1 1 ¢ 1
b+c¢c a 1

c+a b 1| =10

a+b c 1

Hence proved, the given lines are concurrent.
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