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

EXERCISE 23.8

A line passes through a point A (1, 2) and makes an angle of 60° with the x—axis and
intercepts the line x +y = 6 at the point P. Find AP.

Solution:

Given:

(x1, y1)=A(1,2),0=60°

Let us find the distance AP.

By using the formula,

The equation of the line is given by:

KX, _ ¥ Vi _

cosf sin@

Now, substitute the values, we get
-1 y-2

cos60°  sin60s

-1  y-2

- = "F =
- A

Here, r represents the distance of any point on the line from point A (1, 2).
The coordinate of any point P on this line are (1 +1/2, 2 +V31/2)
It is clear that, P lies on the line x + y =6
So,
1+=+2+ - r =6
% 2

r= —— =3(3-1)

\-'E +1

-~ The value of AP is 3(\/3 -1)

1. If the straight line through the point P(3, 4) makes an angle ©t/6 with the x—axis
and meets the line 12x + Sy + 10 = 0 at Q, find the length PQ.

Solution:

Given:
(x,y1)=A@3,4),0=n/6=30°
Let us find the length PQ.

By using the formula,
The equation of the line is given by:
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KX, _ YTV
cosB sin@
Now, substitute the values, we get
x-3 y—4
cos30e  sin30e0
X—3 y—4
R
= z
x—-\V3y+4V3-3=0
LetPQ=r
Then, the coordinate of Q are given by
X—3 y—4

cos30° sin30°

X= 3+ Cr.¥=4+ -

3 .
The coordinate of point Q is (3 + “’? r,4 + 15)
It is clear that. Q lies on theline 12x+ 5y +10=20

50.

V3 r
12(3+?r +5(4+§)+1D=D
66 +[22B*5 o

2

_ 132
r = 5 +1243
132
PQ=Ir| = 5 +12y/3

132
- The valueof PQis 5+12,3

2. A straight line drawn through the point A (2, 1) making an angle /4 with positive

x—axis intersects another line x + 2y + 1 = 0 in the point B. Find length AB.
Solution:

Given:
x1,y1)=A (2,1),0=n/4=45°
Let us find the length AB.

By using the formula,
The equation of the line is given by:
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XXy ¥ ¥

cos8 sin@

Now, substitute the values, we get
x—3 y—d

cos30e sin30e
x—3 y—4
- _
x—-y—1=0
Let AB=r1
Then, the coordinate of B is given by
X—2 y—1

1
z

cos45c  sin45o

1 r
X=2+ El LV = 1+ 5 1 ‘
. . (2+—_r,1+i_)
The coordinate of point B is V2 V2

Itis clear that, B lies on thelinex +2y+1=10

1 r
2+—r+2(1+—)+1=ﬂ

V2 V2
Zr-0
\-‘E

5¢2

= .
* The value of AB is -

5+

3. A line a drawn through A (4, — 1) parallel to the line 3x — 4y + 1 = 0. Find the
coordinates of the two points on this line which are at a distance of 5 units from A.
Solution:

Given:

(Xla yl) =A (47 _1)

Let us find Coordinates of the two points on this line which are at a distance of 5 units
from A.

Given: Line3x -4y +1=0

4y =3x+ 1
y=3x/4+1/4
Slope tan 6 =3/4
So,

Sin 6 = 3/5

Cos 0=4/5
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The equation of the line passing through A (4, —1) and having slope % is
By using the formula,

The equation of the line is given by:
=X, _ VWi

cos@ sin @

Now, substitute the values, we get
K—4 y+1

- El

5

3x—-4y=1

s

Here, AP=r==+5
Thus, the coordinates of P are given by

K_KJ.=F_FJ.=1,
cosf sin @
K—4 y+1
=Tz =T
5 5
4r ar
X=—_ +t4andy= ——1
3 3
4(+5 3(+35
X=%}+4andy=#—1

x=#4 +4andy=+3 -1
x=8 0andy=2,—4
=~ The coordinates of the two points at a distance of 5 units from A are (8, 2) and (0, —4).

4. The straight line through P(x1, y1) inclined at an angle 0 with the x—axis meets the
line ax + by + ¢ =0in Q. Find the length of PQ.
Solution:

Given:
The equation of the line that passes through P(x1, y1) and makes an angle of 6 with the x—

axis.
Let us find the length of PQ.
We know that,
X % V7N
cos®  sin®
LetPQ=r
Then, the coordinates of QQ are given by
By using the formula,
The equation of the line is given by:
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