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

EXERCISE 23.7

Find the equation of a line for which
@Hp=5 a0a=60°
(i) p=4, a=150°

Solution:
@)p=35,a=60°
Given:
p=135,a=060°

The equation of the line in normal form is given by
Using the formula,

Xcosatysina=p

Now, substitute the values, we get

X cos 60° +y sin 60° =5

x/2+\3y2=5

X + 3y =10

». The equation of line in normal form is x + V3y = 10.

(i) p=4, a=150°

Given:

p=4, a= 150°

The equation of the line in normal form is given by
Using the formula,

Xcosa+ysina=p

Now, substitute the values, we get

x cos 150° +ysin 150°=4

cos (180°—-0)=—cos 6, sin (180° —0) =sin O

x cos(180° —30°) +y sin(180° — 30°) =4

—x co0s 30° +ysin30°=4

\3x/2 +y/2=4

\3x + y=38

«. The equation of line in normal form is -V3x +y = 8.

2. Find the equation of the line on which the length of the perpendicular segment
from the origin to the line is 4 and the inclination of the perpendicular segment with
the positive direction of x—axis is 30°.

Solution:

Given:

p=4,a=30°
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The equation of the line in normal form is given by
Using the formula,

X Ccosa+ysina=p

Now, substitute the values, we get

x cos 30° +y sin 30° =4

x\3/2 +yl1/2=4

V3x +y=8

». The equation of line in normal form is V3x +y = 8.

3. Find the equation of the line whose perpendicular distance from the origin is 4
units and the angle which the normal makes with the positive direction of x—axis is
15°.

Solution:

Given:

p=4,a=15°

The equation of the line in normal form is given by

We know that, cos 15° = cos (45° — 30°) = cos45°c0s30° + sin45°sin30°

Cos (A—B)=cos A cos B+ sin AsinB

So,

1" A3 1 1 JV3+1
cosld = =X+ =X =

V2 2042 2 2\2

And sin 15 = sin (45° — 30°) = sin 45° cos 30° — cos 45° sin 3°
Sin (A —B) =sin A cos B —cos A sin B
So,

V"E— 1
2y

V3 J.xl_
5 =

Y —
2 N2

sinl1lbk =

sl -
)

Now, by using the formula,
Xcosa+tysino=p
Now, substitute the values, we get
\J'E + 1 _ \JE —1 4
2\.;@ * 2\-@ Y=
(\V3+1)x +(\3-1) y = 82
= The equation of line in normal form is (V3+1)x +(¥3-1) y = 82.

4. Find the equation of the straight line at a distance of 3 units from the origin such
that the perpendicular from the origin to the line makes an angle a given by tan a =
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5/12 with the positive direction of x—axis.
Solution:

Given:

p=23,a=tan" (5/12)

So, tan o= 5/12

sina=15/13

cosa=12/13

The equation of the line in normal form is given by
By using the formula,

Xcoso+tysina=p

Now, substitute the values, we get

12x/13 + 5y/13 =3

12x + 5y =39

=~ The equation of line in normal form is 12x + 5y = 39.

5. Find the equation of the straight line on which the length of the perpendicular
from the origin is 2 and the perpendicular makes an angle a with x—axis such that
sin a. = 1/3.

Solution:

Given:

p=2,sina=1/3

We know that cos o= V(1 —sin? o)
=(1-1/9)
= 2\2/3

The equation of the line in normal form is given by
By using the formula,

Xcosatysina=p

Now, substitute the values, we get

X2\N2/3 +y/3=2

22x +y=6

». The equation of line in normal form is 2\2x +y = 6.
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