Class XI Chapter 10 - Straight Lines

Maths

Exercise 10.3

Reduce the following equations into slope-intercept form and find their slopes and the y-

intercepts.

(i)x+7y =0 (i)6x+3y-5=0(ii)y=0
Answer

(i) The given equation is x + 7y = 0.

It can be written as

rl':—%xﬂ'l (1)

1
m= and ¢ =10
This equation is of the form y = mx + ¢, where

Therefore, equation (1) is in the slope-intercept form, where the slope and the y-
i

intercept are Tand 0 respectively.

(ii) The given equation is 6x + 3y - 5 = 0.

It can be written as

y= ]1{—r}':l-+5}

J':—2x+; (2]

L | Ly

This equation is of the form y =mx+¢, wherem=-2and ¢ =

Therefore, equation (2) is in the slope-intercept form, where the slope and the y-
q

intercept are-2 and 3 respectively.
(iii) The given equation is y = 0.

It can be written as
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y=0x+0..(3)
This equation is of the form y = mx + ¢, where m = 0 and ¢ = 0.
Therefore, equation (3) is in the slope-intercept form, where the slope and the y-

intercept are 0 and 0 respectively.

Reduce the following equations into intercept form and find their intercepts on the axes.
(i) 3x + 2y - 12 = 0 (ii) 4x - 3y = 6 (iii) 3y + 2 = 0.

Answer

(i) The given equation is 3x + 2y — 12 = 0.

It can be written as

3x+2y=12

3¢ 2y

E-I-ﬁ:]

x y_
This equation is of the form « | b - , wherea =4 and b = 6.

Therefore, equation (1) is in the intercept form, where the intercepts on the x and y axes
are 4 and 6 respectively.

(ii) The given equation is 4x — 3y = 6.

It can be written as

LI

f 3

x_r_

i 2

. X Vv

J.E.HT+E—1 12)
-y

XV 3

This equation is of the form & b , where a = 2and b = -2.
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Therefore, equation (2) is in the intercept form, where the intercepts on the x and y axes
3

are 2 and -2 respectively.

(iii) The given equation is 3y + 2 = 0.
It can be written as

y=-2

X Y

This equation is of the form « b ,wherea=0and b =

el |

e | b2

Therefore, equation (3) is in the intercept form, where the intercept on the y-axis is

and it has no intercept on the x-axis.

Reduce the following equations into normal form. Find their perpendicular distances from

the origin and angle between perpendicular and the positive x-axis.

)y X—V3W+8=00iy o 5 g iy x-y =4

Answer

(i) The given equation is * —3y+8=0

It can be reduced as:

x—\ﬁy=—ﬂ

=% =X +‘J[3}-'=}<

J{—l;]g +(~JG) =J4=2

On dividing both sides by -, we obtain
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X x-'E 8
2 27 2
r NE
= ——]x+‘vll— y=4
L2 2
" =4 = J
= xc0s120°+ysin120° =4 (1)

Equation (1) is in the normal form.

On comparing equation (1) with the normal form of equation of line

X CoOsS w + y sin w = p, we obtain w = 120° and p = 4.

Thus, the perpendicular distance of the line from the origin is 4, while the angle between

the perpendicular and the positive x-axis is 120°.

(ii) The given equationisy - 2 = 0.

It can be reduced as 0.x + 1.y = 2

On dividing both sides by VO +17 =1 , we obtain 0.x + 1.y = 2

= Xx €0s 90° + ysin 90° = 2 ... (1)

Equation (1) is in the normal form.

On comparing equation (1) with the normal form of equation of line

X Cos w + y sin w = p, we obtain w = 90° and p = 2.

Thus, the perpendicular distance of the line from the origin is 2, while the angle between

the perpendicular and the positive x-axis is 90°.

(iii) The given equation is x - y = 4.

Itcanbereducedas1.x+ (-1)y =4

e (=1) =42
On dividing both sides by ¥ (=1) =2
l i IK_ 11 . 4
V20U 2) T J2
’ ’T\ ( T[\' -
= xcos| 2m—- | }-'s;in| 2n- |:3,J3
., A " K

— xcos315°+ysin315° = 22

Equation (1) is in the normal form.

On comparing equation (1) with the normal form of equation of line

X cos w + y sin w = p, we obtain w = 315° and

, we obtain
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Thus, the perpendicular distance of the line from the origin is 2‘-"{5 , while the angle

between the perpendicular and the positive x-axis is 315°.

Find the distance of the point (-1, 1) from the line 12(x + 6) = 5(y - 2).

Answer

The given equation of the line is 12(x + 6) = 5(y - 2).

= 12x+ 72 =5y - 10

=12x -5y +82=0..(1)

On comparing equation (1) with general equation of line Ax + By + C = 0, we obtain A =

12, B = -5, and C = 82.

It is known that the perpendicular distance (d) of a line Ax + By + C = 0 from a point
4o \Ax, + By, +C

(x1, y1) is given by VA + B

The given pointis (xy, y1) = (-1, 1).

Therefore, the distance of point (-1, 1) from the given line

12(—1)+(-5)(1)+82] ) ~12-5+82] ) 65| S uni
Uniis = ——==—— unils Units = 2 unies
J(12) +(=3) V169 13

X oy

—+==]
Find the points on the x-axis, whose distances from the line - 4 are 4 units.
Answer

The given equation of line is

X Vv

__|_'_=I

i o4

or, 4x+3y—-12=0 (1)

On comparing equation (1) with general equation of line Ax + By + C = 0, we obtain A =
4,B=3,and C = -12.

Let (a, 0) be the point on the x-axis whose distance from the given line is 4 units.
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It is known that the perpendicular distance (d) of a line Ax + By + C = 0 from a point
3 |.4,'I.‘| + By, +C
d= I 2
(x1, y1) is given by VA T+ B
Therefore,
[4a+3x0-12]
J=1— 1

Va7 +3°

|[4a—12|

= 4=
5

= |4a-12|=20
= *+(4a—-12)=20
= (4a—-12)=20 or —(4a-12)=20
= 4a=20+12 or 4a=-20+12
—a=8o0r -2

Thus, the required points on the x-axis are (-2, 0) and (8, 0).

Find the distance between parallel lines

(i) 15x + 8y -34=0and 15x+ 8y + 31 =0
(i/I(x+y)+p=0and/(x+y)-r=0
Answer

It is known that the distance (d) between parallel lines Ax + By + C; = 0 and Ax + By +

C -,

g
C, = 0 is given by VA + B .
(i) The given parallel lines are 15x + 8y - 34 = 0 and 15x + 8y + 31 = 0.
Here, A= 15,B =8, C; = -34, and G, = 31.
Therefore, the distance between the parallel lines is

=0, =34 =31 ] 05 ) 65 )
= units = units = - units

d= I - i S N
NATB L J(15) +(8)

(ii) The given parallel linesare/ (x+y) + p=0and/(x+ y)-r=0.
Ix+ly+p=0andix+Ily-r=20
Here, A=1/,B=1,C,=p,and G = -r.
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Therefore, the distance between the parallel lines is

-G p+r  p+r|  |p+r p+ .
i =— = Units = —— unils =——— units = — units
NE+B AP +P ’ V2 N2 A2

Find equation of the line parallel to the line 3x - 4y + 2 = 0 and passing through the

point (-2, 3).
Answer
The equation of the given line is
3x—4y+2=0
Iy

ory=—+

4
4

-

| 2

3

X+

[

ory=
, which is of the formy = mx + ¢

=~ Slope of the given line 4
It is known that parallel lines have the same slope.
m=—
-~ Slope of the other line = 4
3

Now, the equation of the line that has a slope of 4 and passes through the point (-2, 3)

is

3
|:1 —J] = 2 {.1‘—{—2]}
dy—12=3x+6

e, 3x—4y+18=0

Find equation of the line perpendicular to the line x - 7y + 5 = 0 and having x intercept

3.

Answer

The given equation of line is x—Ty+3= U'.
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Or,y=—x+

-1 | Ln

1
7 , Which is of the formy = mx + ¢

~Slope of the given line 7

The slope of the line perpendicular to the line having a slope of Tis
The equation of the line with slope -7 and x-intercept 3 is given by
y=m(x-d)

>y=-7(x-3)

>y=-7x+ 21

=>7x+y=21

Find angles between the lines Y%+ =1land x+3y=1

Answer

The given lines are V3%t =1land x+3y=1 .

1
y==3x+I W) andy=-—=x+ = -(2)

1
m, = ———
The slope of line (1) is = _‘E , While the slope of line (2) is \E .

The acute angle i.e., 8 between the two lines is given by
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tan @ = |1
1+ mym,
o 1
\."3{ -
tan & = ""31 -
]+(—x."'§:|[—
V3
-3 +1
."',_'r -2
tan @ = |—=—| = —
|+1‘ eNE)
I
tan ) = —
W3
& =30°

Thus, the angle between the given lines is either 30° or 180° - 30° = 150°.

The line through the points (h, 3) and (4, 1) intersects the line 7x - 9y — 19 = 0. at right
angle. Find the value of A.
Answer
The slope of the line passing through points (h, 3) and (4, 1) is
1-3 2
m = =
Cod-h 44—k
7 19 7

r'|_.l= — — n-il: —_———

The slope of line 7x -= 9y - 19 = 0 or 9 9 is 9,

It is given that the two lines are perpendicular.
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Somypmy, == 1

(a0 (7
— ® —]:—|
\4-h) b}z
-14
:;:, —
3694
=14 =36-94
=0h=36-14

:>~.~’r—E
9

22

Thus, the value of h is 9.

Prove that the line through the point (x;, y1) and parallel to the line Ax + By + C=01is A

(x =x1) + B (y - y1) = 0.
Answer

f i
—A -
Y= —].1'+[—J m= i
The slope of line Ax + By + C =0 or . B B is B
It is known that parallel lines have the same slope.
A

H = ——
= Slope of the other line = B

m =
The equation of the line passing through point (x;, y1) and having a slope

y=m(x—x)

PL-__T
F _E[-‘ -|]'

B(y-»)=-A(x-x)
A(x—x)+B(y-y)=0

.1- - 1

Hence, the line through point (x;, y1) and parallel to line Ax + By + C= 0 is
A(x-x1)+B(y-y1)=0

A
B

is
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Two lines passing through the point (2, 3) intersects each other at an angle of 60°. If
slope of one line is 2, find equation of the other line.

Answer

It is given that the slope of the first line, m; = 2.

Let the slope of the other line be m,.

The angle between the two lines is 60°.

m, —m,
Sotan 60° = |———=
I+ 1,
2—m,
=43 =
I+ 2m,
i

_}\E=+

N
2—m, J

1+2m,

2=m, (2,
S LN LY

I +2m, 1+ 2m,

—_ -J'E[I | Em:]:l m, or x.."E[I i Em':]: (2 m, )
=3+ Eﬁm: +m,=2or J3+ E\EH.': -m, =-21

= xn'"§+llv'f§+ I]:rr: 2or v@+{2\ﬁ—l}m: -2

3 (2 \,E:]

=M, = arm, =

R " )

Case I: M., [

23 +1

2—45]

2-V3)

{z 3+|]

The equation of the line passing through point (2, 3) and having a slope of is

2-V3 (5

'LI_B]ZEJEH

(
(2v3+1)y-3(2V3+1)=(2-3)x-2(2-43)
(1.!'{:':—1],1.'+{2 3+I]j-=—4+2ﬁ+ﬁﬁ+3
(\5—1]1—1-{2 3+I]_q.~:—|+g\ﬁ
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(V3-2)x+(243+1)y=-1+83
In this case, the equation of the other line is ' / - .

2+5)

Casell: m, = [2\.'{::. l)
—[2+v"§)
| | | | | (2v3-1)
The equation of the line passing through point (2, 3) and having a slope of * is
L 20)
0 -’]—m(-‘f 2)
(243-1)y=3(243-1)=-(2+3)x+2(2+53)

(2v3-1)y+(2443)x=4+23+643-3
(3+ V3 )x+(243-1)y=1+83

(243)x+(2V3-1)y=1+8V3
In this case, the equation of the other line is ' / .

(V3-2)x+(2V3+1)y=-14+8/3
Thus, the required equation of the other line is* / -

(243)x+(2V3-1)y=1+83

or

Find the equation of the right bisector of the line segment joining the points (3, 4) and
(-1, 2).

Answer

The right bisector of a line segment bisects the line segment at 90°.

The end-points of the line segment are given as A (3, 4) and B (-1, 2).

3-1 4+2) -
:[T‘ 2 |:f~|“}\P
Accordingly, mid-point of AB * = “« /
_2-4 -2 1
Slope of AB —I1-3 —4 2
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-2

x ]
~Slope of the line perpendicular to AB = LE

The equation of the line passing through (1, 3) and having a slope of -2 is
(y-3)=-2(x-1)

y-3=-2x+ 2

2x+y =5

Thus, the required equation of the line is 2x + y = 5.

Find the coordinates of the foot of perpendicular from the point (-1, 3) to the line 3x -

4y - 16 = 0.

Answer

Let (a, b) be the coordinates of the foot of the perpendicular from the point (-1, 3) to

the line 3x - 4y - 16 = 0.

U

-+

(1. ﬁj
Jx-dy-lo=0

h=3

Slope of the line joining (-1, 3) and (a, b), m; a+l

: 3
y==x-4,m =-
Slope of the line 3x - 4y - 16 = 0 or 4

Since these two lines are perpendicular, mim, = -1

(=3 (31
| Jx IJ_ I

va+l )L
_'Sh—‘J:_I
da+4
= 3h-09=—4g-4
=da+3b=35 : {]}
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Point (a, b) lies on line 3x - 4y = 16.
*3a-4b =16 ... (2)

On solving equations (1) and (2), we obtain

68
= 08 and b = 4—9
: 25
[ 68 49]
Thus, the required coordinates of the foot of the perpendicular are * 25 35 .

The perpendicular from the origin to the line y = mx + ¢ meets it at the point

(-1, 2). Find the values of m and c.

Answer

The given equation of lineis y = mx + c.

It is given that the perpendicular from the origin meets the given line at (-1, 2).
Therefore, the line joining the points (0, 0) and (-1, 2) is perpendicular to the given line.
3

= = 2
~Slope of the line joining (0, 0) and (-1, 2) -1
The slope of the given line is m.
Somx=2=-] [']'he two lines are perpendicular]

I
=m=
-

Since point (-1, 2) lies on the given linge, it satisfies the equation y = mx + c.

L2=m(-1)+e

1
— and

Thus, the respective values of m and c are 2

2 | Ln
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If p and g are the lengths of perpendiculars from the origin to the lines x cos 6 - y sin 6
= k cos 26 and x sec 6+ y cosec 6 = k, respectively, prove that p? + 4g* = k*
Answer
The equations of given lines are
X cos 6 - ysinB = k cos 26 ... (1)
x secH + y cosec 6= k ... (2)
The perpendicular distance (d) of a line Ax + By + C = 0 from a point (x;, y1) is given by
g Ax + By, +C
V£
On comparing equation (1) to the general equation of line i.e., Ax + By + C = 0, we
obtain A = cos@, B = -sinf, and C = -k cos 26.
It is given that p is the length of the perpendicular from (0, 0) to line (1).

|_4{{J}+H{ﬂ}+f'| ('| —ﬁ:tn:\'2h?|
P = = =
VA + B JA*+B \eos® @+sin’d

On comparing equation (2) to the general equation of linei.e., Ax + By + C = 0, we

o = |~k cos 26| ~A3)

obtain A = secf, B = cosecf, and C = k.
It is given that g is the length of the perpendicular from (0, 0) to line (2).

A(0)+B(0)+C c| —k
Sotf = = = == == — - = {—]-}
AT+ B VA'+B' [sec’ @+cosec’ @

From (3) and (4), we have
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o

1

p*+4q° =(—k cos26) +4

h,
=k cos” 260+ —— s .
{scr;' &+ cosec” H}
4k*

= k* cos” 20+ - o

T
Lcost e sint )
4k*

=k cos 20+ S
|' sin” &+ cos™ & |
\ sin” #cos” @ J

. . 4

= k" cos 26 +- h

I )
sin” Heos” @ )
=k’ cos” 20+ 4k sin” @cos’ @
=k cos™ 260+ k™ (2sinHcos 6"]-
= k* cos” 260+ k" sin* 26
'S {CGR: 26 +sin” 26 )

= )7

Hence, we proved that p? + 4g° = k.

\j‘.‘iﬁﬂ: 1 + cosec’ (}W

A

In the triangle ABC with vertices A (2, 3), B (4, -1) and C (1, 2), find the equation and

length of altitude from the vertex A.

Answer

Let AD be the altitude of triangle ABC from vertex A.

Accordingly, AD1BC
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Af2.3)

Bid, -1} D Cil.2)

The equation of the line passing through point (2, 3) and having a slope of 1 is
(v - 3) = 1(x - 2)

>x-y+1=0

>y-x=1

Therefore, equation of the altitude from vertex A =y - x = 1.

Length of AD = Length of the perpendicular from A (2, 3) to BC

The equation of BC is

241

v+l)=——(x—4
(r+1) = (x=4)
=(y+1)=—1(x-4)
= y+l=—x+4
= x+y=3=10 (1)
The perpendicular distance (d) of a line Ax + By + C = 0 from a point (x3, y1) is given by
g |Ax, + By, +C

- e 3

WA+ BT
On comparing equation (1) to the general equation of line Ax + By + C = 0, we obtain A
=1,B=1,and C=-3.
1x2+1x3-3 2 2 . .
:| e units = = units = NG units = /2 units

~Length of AD VIE+ 1 V2 =
Thus, the equation and the length of the altitude from vertex Aarey - x = 1 and ‘-'E

units respectively.
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If p is the length of perpendicular from the origin to the line whose intercepts on the
1 1 1

axes are a and b, then show that /& b
Answer

It is known that the equation of a line whose intercepts on the axes are a and b is
X v

— 4= |

a b

or hx +ay = ab

or bx +ay—ab =0 1)

The perpendicular distance (d) of a line Ax + By + C = 0 from a point (xi, y1) is given by
d:HM+W“W7

On comparing equation (1) to the general equation of line Ax + By + C = 0, we obtain A
=b,B=a,and C = -ab.

Therefore, if p is the length of the perpendicular from point (x1, y1) = (0, 0) to line (1),

we obtain
A(0)+ B(0)—ab)
2 r

Jh 4 at

!

|—m";
= p=

Va' + b’
On squaring both sides, we obtain

P“=(Tubl
a* +b’

= p’ {-ﬂ: +h° ) =a’b’

a- +b° 1

a b P
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