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Exercise 10.3

Question 1:

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

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

Answer 1:

(i) The given equation is x + 7y = 0. It can be written as

l v
p==—x+0 sl
y=-1 (1

This equation is of the form y = mx + ¢, where m= ; and c=0
Therefore, equation (1) is in the slope-intercept form, where the slope and the y-

1
intercept are 5 and O respectively.

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

It can be written as

|
y=—(-6x+35
=3 )
y=-2x+> -(2)
J

N

This equation is of the form y = mx+c¢, where m=-2 and ¢ = —.

o

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

W |

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

It can be written as

y=0x+0..(3)

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

are 0 and 0 respectively.

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

Answer 2:
(i) The given equationis 3x + 2y — 12 = 0.

It can be written as

3x+2y=12

3x 2y

1212

. .

e, —+—==1 sl

42 (1)
x y

This equation is of the form + 7 =1

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

4x 3y
6 6

2x y

3 2

ro

i.e.,

-1 (2)

www.tiwariacademy.com



http://www.tiwariacademy.com/

Mathematics

(www.tiwariacademy.com)

(Chapter — 10) (Straight Lines)
(Class - XI)

and b = -2.

N | W

X: P
This equation is of the form —+ /~ =1 , where a =
a )

Therefore, equation (2) is in the intercept form, where the intercepts on the x and y axes
are 3/2 and -2 respectively.

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

e, ~2<=] |

-5

x y
The equation is of the form —+ l_ =1 ,wherea=0and b= -
a )

L
S—

W |9

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

ISR

is and it has no intercept on the x-axis.

Question 3:
Reduce the following equations into normal form. Find their perpendicular distances from

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

(i) x—-3y+8=0 (ii) y-2=0 (iiyx-y=4

Answer 3:
(i) The given equationis x— ﬁy+ 8=0

It can be reduced as:

x—\/gy=-8

— —x+\f§y=8

On dividing both sides by (—l): +(\ﬁ) ~J4=2 , we obtain
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X V’E 8
—_t YV =—

2 2= 2

.;\

:(-—]\+[£ y=4

\ 2 2 )
= xc0s120°+ysin120°=4 (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 = 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 \/()j +1° =1 ,weobtain 0.x + 1.y = 2

= x cos 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.

Itcan bereducedas 1.x+ (-1)y =4

—

On dividing both sides by \!13 +(-|)“' = \/5 , We obtain

A .+[_,A"| ot

2R R
\

= xcos(Bn— I-t] i _vsin(L'r - IJ: 22

\ /

= xcos315°+ysin315° =242 okl

Equation (1) is in the normal form.
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On comparing equation (1) with the normal form of equation of line
X COS W + ysin w = p, we obtain w = 315°and P~ 2\'6
Thus, the perpendicular distance of the line from the origin is 9_\6 , while the angle

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

Question 4:
Find the distance of the point (-1, 1) from the line 12(x + 6) = 5(y - 2).

Answer 4:

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

|Ax, + By, +C|
VA + B’

The given point is (x1, y1) = (-1, 1).

(x1, y1) is given by 4 =

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

n2(-1)+(-5)(1)+82| . |-12-5+82 . |65 . _
= = units - e units = —— units = 5 units
(12)" +(-5) V169 13

Question 5:
. . . . . X Y .
Find the points on the x-axis, whose distances from the line 3 + J =1 are 4 units.

Answer 5:

The given equation of line is

X V

—_— = I

374

or, 4x+3y—12=0 (1)

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

5
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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.

It is known that the perpendicular distance (d) of a line Ax + By + C = 0 from a point
(x1, y1) is given by d = 4%, +‘B"-I’ f(':
A"+ B°

Therefore,
i |4a+3x()~|2|

D
= |4a—-12|=20
= +(4a—-12)=20
=(4a-12)=20 or —(4a-12)=20
=4a=20+12 or 4a=-20+12
=>a=8or -2

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

Question 6:

Find the distance between parallel lines

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

Answer 6:
It is known that the distance (d) between parallel lines Ax + By + C1 = 0 and Ax + By +
C2 = 0 is given by
C -G,
VA + B
(i) The given parallel lines are 15x + 8y - 34 = 0 and 15x + 8y + 31 = 0.
Here, A= 15,B =8, C1 = -34, and C = 31.

Therefore, the distance between the parallel lines is
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C -C, -34-31] . —65 ) 65 .
d= m—— = = = units =" units = units
VA +B J15) +(8) 17

(ii)The given parallel linesare/ (x+y)+ p=0and/(x+ y) -r=0.
Ix+ly+p=0andix + ly-r=0Here,
A=1[,B=1Ci=p,and Co= -r.

Therefore, the distance between the parallel lines is

d= [(.'_('.:| = [p+r unils‘—-lp+r‘ unils—‘p+rl unil%—L ol units
Jaeg P T N2 T

Question 7:

Find equation of the line parallel to the line 3x - 4y + 2 = 0 and passing through the
point (-2, 3).

Answer 7:

The equation of the given line is

3x-4y+2=0
3x: ‘2
ory=—+—
4
1
ory=—x+-—
T4 2

which is of the formy = mx + ¢
- Slope of the given line = 3/4

It is known that parallel lines have the same slope.

3
. Slope of the other line = m=-—

Now, the equation of the line that has a slope of

and passes through the point (-2,
3)is

B W
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Question 8:
Find equation of the line perpendicular to the line x - 7y + 5 = 0 and having x intercept
3.

Answer 8: 1 5
The given equation of lineisx - 7y + 5 = 0. Or, y =;-"+ 7
which is of the formy = mx + ¢
1
~Slope of the given line = ;
. . . . E
The slope of the line perpendicular to the line having a slope of -_; is m=—=——c==7

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

sy=-7(x-3)

>y=-7x+ 21

>7x+y=21

Question 9:
Find angles between the lines fx+_\' =] and ..\‘+\f§y =]

Answer 9:
The given lines are Jg.x'+_\‘ =] and x + \ﬁt =].
I

.1'=—\.-'§.\'+I (1) 'dnd.\'=—';,\'+*- |

2 NE]
NI =)

o
—

]
The slope of line (1) is m, = —\/E , While the slope of line (2) is m, = ——E
N

The acute angle i.e., 6 between the two lines is given by
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tan @ = |20 "%
1+ mm,
“&J]’
tand = 31 S
|+—\/§[— J
(~B)~ &
-3+1
5% =9
tan@ = || =|—=
|+1| 2x+f3
tan()———l—
J3
f=30°

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

Question 10:
The line through the points (h, 3) and (4, 1) intersects the line 7x - 9y - 19 = 0, at right

angle. Find the value of h.

Answer 10:

The slope of the line passing through points (h, 3) and (4, 1) is
-3 =2

4—h 4-h

m, =

7 19
The slope of line 7x - 9y - 19 = 0 or yzax—g is m,=-—

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

=(a5 5)-

14 _
36-94
= 14=36-9/
=9h=36-14
22
= h=—
9

<~

2
Thus, the value of A is "(—)

Question 11:

Prove that the line through the point (x1, y1) and parallel to the line Ax + By + C=0is A
(x =x1) + B (y —y1) =0.

Answer 11: A C
The slope of lineAx + By + C=0o0r vy =[_—]-\‘+[;]is m= _ﬁ
’ B B B

It is known that parallel lines have the same slope.
) A
- Slope of the other line = m=- E

The equation of the line passing through point (x1, y1) and having a slope 7= B
is

y=-y=m(x-x)
A,
Y=W= "E("' -x)

B(y-)=-A(x-x)
A(x—x)+B(y-»)=0

Hence, the line through point (x1, y1) and parallel to line Ax + By + C=0is A
(x-x1) +B(y-y1)=0
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Question 12:

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 12:
It is given that the slope of the first line, m1 = 2.
Let the slope of the other line be mo.

The angle between the two lines is 60°.

m, —m,
Stan 60° = [———
| +mm,
2-m,
=3 = :
I+2m,
\
B
2-m,
=3 = :t( 2
\ 1+ 2m,

2 )
~=m, ~=m,
3= = or 3=—( - 1

1 +2m, \1+2m, )
= \/E(I +2m,)=2-m, or \/g(l +2m,)=—(2-m,)
=3 +2J§m: +m,=2or \[?:+2J.:s/a:: —-m, =-2

=3 +(2V3+1)m, =2 or V3 +(23-1)m, =2

. —(2+\/§)
=m, :i orm.,=——=

(23+1) 7 (2431

2—\/3]
_2\/§+l

Casel: m, =[

(2-45)
The equation of the line passing through point (2, 3) and having a slope of (

2\/§+l)

is given by

ST <
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(-3)=222 (x-2)

(2V3+1)y-3(23 +1)=(2-V3)x-2(2-43)
(V3-2)x+(2V3+1)y=-4+2J3+63+3
(\/5—:).\-+(2 3+1)y=-1+8\3

In this case, the equation of the other line is (V\/'_‘;__g).\ur(z 3+ |l)y =-1+83

Casell : m, = ——————=

(2v3-1) {z:5)
The equation of the line passing through point (2, 3) and having a slope of ——
is (2\5_1)
_(5+J_)
(2 (BN
(2\16—')3’—3(2\’9-')=—(2+\fr§).\‘+2(2+\/5)
(\)’E—l)\+{”+\, )\—4+°ﬁ+6f 3
(2+V3)x+(2V3-1)y=1+8\3

(y-3)=

o

In this case, the equation of the other line is (2+ \/g)x+(2 3- l)y =1 +8\/§

Thus, the required equation of the other line is (\/:—2).\'4»(2 3+ l‘)_v =~ +8\/§

or

(2443)x+(2V3-1)y —l+8\/—

Question 13:
Find the equation of the right bisector of the line segment joining the points (3, 4) and (-
1, 2).

Answer 13:
The right bisector of a line segment bisects the line segment at 90°.

www.tiwariacademy.com



http://www.tiwariacademy.com/

Mathematics

(www.tiwariacademy.com)

(Chapter — 10) (Straight Lines)
(Class - XI)

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

3-1 4+2)
Accordingly, mid-point of AB :(T] : |=(|.3)
\ & 4

2-4 -2
Slopeof AB == =" =
-1-3 4 2
-Slope of the line perpendicularto AB = —~—-=-2

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.

Question 14:

Find the coordinates of the foot of perpendicular from the point (-1, 3) to the line 3x - 4y
-16 = 0.

Answer 14:
Let (a, b) be the coordinates of the foot of the perpendicular from the point (-1, 3) to the

line 3x -4y - 16 = 0.

(-1.3)

. ]
(a. 6)
3x -4y - 16=0
Slope of the line joining (-1, 3) and (a, b), m: =I’_“I’
a—+
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-

3 3
Slope of the line3x -4y - 16 =0or V= 4‘\ -4, m, = 2

Since these two lines are perpendicular, mim2 = -1

N 3
(=)
a+l 4

3H-9
= =—
4a+4
=3h-9=-4a-4
=4a+3b=5 . s}

Point (a, b) lies on line 3x — 4y = 16.
:3a-4b =16 ... (2)

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

68 49
a= ':_S and h = - :’—_

= el _ 68 49
Thus, the required coordinates of the foot of the perpendicular are 55" 2%

Question 15:
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 15:
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.

5
. Slope of the line joining (0, 0) and (-1, 2) = ;| = =2
The slope of the given line is m.

somx=2=~] ['I'he two lines are perpendicular]

|
=>m=-—
=

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

14
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Thus, the respective values of m and c are ‘l; and

-

[ISRRV

Question 16:
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 8+ y cosec 8 = k, respectively, prove that p? + 4g? = k?

Answer 16:
The equations of given lines are
X Cos B - ysinG = kcos 20 .....ccceeeeeennnn (1)
xsecH + ycosec =k i, (2)
The perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is given by
Ax, + By, + C|
vA* + B?
On comparing equation (1) to the general equation of line i.e., Ax + By + C = 0, we obtain
A = cosB, B = -sinf, and C = -k cos 26.
It is given that p is the length of the perpendicular from (0, 0) to line (1).

a=

A(0)+ B(0)+C & —kcos 28
p:l ( )—() ’: . | == ‘(.os | = |~k cos 26 (3)
JA + B \/,4'+B’ \/cos‘()+sin'0

On comparing equation (2) to the general equation of line i.e., Ax + By + C = 0, we obtain
A = secH, B = cosecH, and C = -k.
It is given that g is the length of the perpendicular from (0, 0) to line (2).

14(0)+B(0)+C C| -~k (4)
g = 5 = - 5 i — = .
VA +B° \/l + B° \(SCC‘ & +cosec” @

From (3) and (4), we have
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/ _k‘ \_’.‘

‘ \/se& 0+ cosec’ 0 |

\

p* +4q° =]~k cos26]) +4

4k
(sccl 6+ cosec’ b’)

=k* cos” 20 +

4k*

I I
it e
\cos" ¢ sin“ 4 )
4k*

\

sin® & +cos” @ I

=k"cos” 20+ - <

=k’ cos 20 +

'

\ sin"fcos 6 )

9

k-
I \'l

=k cos” 260 +-

| sin” #cos” @ J
= k* cos® 20+ 4k’ sin’ @ cos’ @
=k” cos” 260 + k* (2sin G cos A)
=k* cos* 20+ k* sin” 26
=k’ (cos’ 20 +sin’ 26))
= k?

Hence, we proved that p? + 4g? = k2.

1

Question 17:
In the triangle ABC with vertices A (2, 3), B (4, -1) and C (1, 2), find
length of altitude from the vertex A.

Answer 17:
Let AD be the altitude of triangle ABC from vertex A.
Accordingly, AD1BC

Bi4,-1) D
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The equation of the line passing through point (2, 3) and having a slope of 1 is
(y-3)=1x-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
2+1

(y+1)= ;—4(.\'—4)

=(y+1)=-1(x-4)

= y+l=—x+4

=x+y-3=0 (1)

The perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is given by
Ax, + By, + C|

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

a=

Ix2+1x3-3 . |2 . 2 ,
~Length of AD = - Lunits = = units = — umts:ﬁumls

JE+1P N J2

Thus, the equation and the length of the altitude from vertex Aarey - x = 1 and \.5

3]

units respectively.

Question 18:

If p is the length of perpendicular from the origin to the line whose intercepts on the

axes are g and b, then show that: —=—4

Answer 18:

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

17

www.tiwariacademy.com



http://www.tiwariacademy.com/

Mathematics

(www.tiwariacademy.com)

(Chapter — 10) (Straight Lines)

(Class - XI)
l.*.l - |
a b
or bx+ay = ab
orbx+ay—ab=0 (1)

The perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is given by
Ax, + By, + C|

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

d=

Therefore, if p is the length of the perpendicular from point (x1, y1) = (0, 0) to line (1),
we obtain
|4(0)+ B(0)-ab|
i sfh: +a’
|—ul)
va' +b’
On squaring both sides, we obtain

(—ub)z
[)— = Y 5
a +b°

= p=

= p’ ((:“ +b’ ) =a'h’

> Y
a +b° 1

5

ab’ P

1 1 1

P B a
Hence, we showed that —5 =5+ 3
P b

5

www.tiwariacademy.com



http://www.tiwariacademy.com/

