BYJ ch RD Sharma Solutions for Class 11 Maths
m Chapter 23 — The Straight Lines

The Learning App

EXERCISE 23.17 PAGE NO: 23.117

1. Prove that the area of the parallelogram formed by the lines
a.1X+b1y+C1=0, a.1X+b1y+d1=0, a2X+b2y+C2=0, a2X+b2y+d2=0

(dy —¢y)d; —¢))

is a;b, —a,b, sq. units.

Deduce the condition for these lines to form a rhombus.
Solution:

Given:

The given lines are

X + b1y+ c,=0... (1)

X + b1y+ d]_:O (2)

aX + b2y+ c,=0... (3)

aX + b2y+ d2:0 (4)

Let us prove, the area of the parallelogram formed by the lines a;x + b;y + ¢; =0, a;x +
{dy —ey)(dz — )

byy+d;=0,ax+by+c,=0,ax+by+d,=0is ! (arba—azby) 1sq. units.

The area of the parallelogram formed by the lines a;x + by + ¢, =0, a;x + byy +d; =0,
a X + byy + ¢, =0 and ax + by + d, = 0 is given below:

(e, —d,)c; —ds)

Area= |3J. 32|
b, b;
. d; 4
Since, |b b | = a;b,—a;b,
1 2
oy —dylc. —d d, —ocy)ds. —¢
- Areq — |C2m90(2=d)| _ |@1 ~e)@dz~co)
(a;bz —azb,) (a;bz;—azb,)

If the given parallelogramis a rhombus, then the distance between the pairof
parallel lines is equal.

c, —dy €z —da
[ z (.2 z
a*+hb as+hb
\'l 1 1 \'l Z 2

Hence proved.
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2. Prove that the area of the parallelogram formed by the lines 3x —4y + a =0, 3x —
4y +3a=0, 4x — 3y —a =0 and 4x — 3y — 2a = 0 is 2a/7 sq. units.

Solution:

Given:

The given lines are

3X—4y+a=0...(0)

3X—4y+3a=0...(2)

4x—3y—a=0...(3)

4x —3y—2a=0...(4)

Let us prove, the area of the parallelogram formed by the lines 3x —4y +a =0, 3x — 4y +
3a=0,4x—3y—a=0and4x — 3y — 2a =0 is 2a%/7 sq. units.

From above solution, we know that

{cy —dy)(cz —dg)

A fth 1lel =
rea of the parallelogram (a1by — 2,50
(a—3a)(2a—a) 2a® .
Area ofthe parallelogram = T (Ce+1s | = 7 square units

Hence proved.

3. Show that the diagonals of the parallelogram whose sides are IXx+ my + n=0, Ix +
my +n’ =0, mx +1ly + n =0 and mx + ly + n’ = 0 include an angle 7/2.

Solution:

Given:

The given lines are

Ix+my+n=0...(1)

mx+ly+n’=0...(2)

Ix+my+n’=0...(3)

mx+ly+n=0...(4)

Let us prove, the diagonals of the parallelogram whose sides are Ix + my + n =0, Ix + my
+n’=0,mx+ly +n=0and mx + ly + n’ = 0 include an angle n/2.

By solving (1) and (2), we get
_ (mn’ —In mn- 111')

12—-m2" 12 —m?

Solving (2)and (3), we get,
n' n'
C= (_ m+1 1n+1)

Solving (3)and (4), we get.
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D = (mn—ln' mn'—ln)

IZ2—m2’ 12 —m:=

Solving (1)and (4), we get.

. (—n —n)
A= m+1"m+1

Let m; and m; be theslope of AC and BD.

Now,

-1 n

- m+! m4+1

my = "y o = 1

m + 1 m + 1

mn’ — In mn — In'’

2 _ 2 2 _ 2
mg=l m?* 1 —m? _

mn — In mn — In

12 — m? 12 — m?
~mm,=-1

Hence proved.

RD Sharma Solutions for Class 11 Maths
Chapter 23 — The Straight Lines

https://byjus.com



